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TOPICAL DAPSONE AND DAPSONE/ADAPALENE COMPOSITIONS AND
METHODS FOR USE THEREOF

By

Kevin S. Warner, Ajay P. Parashar, Vijaya Swaminathan, and Varsha Bhatt

CROSS REFERENCE TO RELATED APPLICATIONS

[001] This application is a divisional of copending U.S. Patent Application No.
14/082,955, filed on November 18, 2013, which claims the benefit of U.S. Provisional
Application Ser. No. 61/728,403 filed on November 20, 2012 and U.S. Provisional
Application Ser. No. 61/770,768 filed on February 28, 2013, all of which are incorporated by
reference herein in their entirety.

FIELD

[002] The present embodiments relate generally to compositions useful for treating a
variety of dermatological conditions. In particular, some embodiments relate to dapsone and

dapsone/adapalene compositions and methods for use thereof.

BACKGROUND

[003] Acne is a group of common skin conditions characterized by the so-called
“acneiform” or acne-like skin eruptions, which can be contaminated with bacteria, such as
Propionibacterium acnes, and can also be marked by inflammation. Acne tends to occur in
the areas of skin where the sebaceous glands are most active, such as the face. Acne is
associated with psychological trauma, and, if left untreated, can lead to scar formation and
disfigurement.

[004] Classification and the diagnosis of various acne conditions can be complex,
and even contradictory. Given this complexity and unpredictability, medication and other
therapies, are often developed on a trial-and-error basis in order to determine the most
effective course of treatment for a particular patient. The outcome of any particular acne
treatment regimen greatly varies from patient to patient, as well as throughout treatment of a
particular patient. In addition to the complexity and variability of acne conditions, treatment
efficacy can be greatly affected by a patient’s compliance with the treatment regimen.

Patient compliance during acne treatment may be influenced by side effects, which, for
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topical medications, commonly include redness, itching, and skin peeling. The complexity of
the drug regimen can also negatively affect patient compliance, particularly where two or
more different topical medications are prescribed simultaneously. Another factor that
negatively affects patient compliance is the cost of a drug regiment, which is considerably
higher when multiple medications are prescribed. In some countries, acne is considered a
cosmetic problem, and acne treatments are not covered by insurance plans, thus further
increasing patient’s treatment costs. Certain compositions for treatment of acne are available.
Many of the available compositions include one active agent known to have anti-acne
activity. Stability of compositions with multiple anti-acne agents can be problematic. Also,
these compositions can be difficult to manufacture.

[005] The problems described above are not confined to the treatment or acne, but
are also applicable to a variety of other skin conditions, including, but not limited, to
conditions or classes of conditions with complex or unknown etiology and that are difficult to
classify or diagnose, in which, nevertheless, topical application of agents are known to be
effective at least in some cases. Examples of such conditions or classes of conditions include
psoriasis, rosacea and ichthyosis.

[006] Accordingly, there is a continuing need for compositions and methods used in
a treatment of a variety of skin conditions, such as acne, in which topical application is
potentially effective. The compositions and methods provided herein address these and other

needs in the art.

SUMMARY

[007] Dapsone, (4,4'-diaminodiphenyl sulfone) is a medicament possessing several
beneficial medicinal activities. Dapsone is typically administered as one of the medicinal
agents used in the treatment of leprosy. Dapsone and its derivatives are also effective for
treatment of bacterial infections, protozoal infections such as malaria, pneumocystis carinii,
and plasmonic infections such as toxoplasmosis.

[008] Dapsone is also useful as an anti-inflammatory agent. It has been used to treat
skin diseases characterized by the abnormal infiltration of neutrophils, such as Dermatitis
herpetiformis, linear IgA dermatosis, pustular psoriasis, pyoderma gangrenosum, acne
vulgaris, and Sweet's Syndrome.

[009] Use of topical compositions of dapsone can be problematic. Topical
compositions may act as drying agents for the skin. They remove essential oils and natural

skin softeners from the skin thus causing it to be dry, itch and crack. Inclusion of exogencous

2
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skin emollients, oils and the like, however, causes phase separation and precipitation of
dapsone. Use of typical emulsifiers does not solve the dapsone precipitation owing to the
lowered dapsone solubility and conflicting physical characteristics of the phases of the
resulting composition. In particular, topical compositions including dapsone and methods are
needed that would, for example, exhibit improved effectiveness, reduced side effects, or both,
when used in a particular patient with a skin condition. Such improved topical compositions
including dapsone and methods of their uses are also needed to improve treatment of patients
with acne or suspected acne. The present dapsone and dapsone/adapalene compositions can
be useful for treating a variety of dermatological conditions. Some useful compositions
include dapsone and/or adapalene in a polymeric viscosity builder. Some compositions can
be adjusted to optimize the dermal delivery profile of dapsone to effectively treat
dermatological conditions and improve the efficiency of pharmaceutical products applied to
the skin. Diethylene glycol monoethyl ether is a solubilizer for dapsone, thereby allowing
compositions to be prepared with increased solubilized concentrations of dapsone. As a
result, the compositions described herein are effective in treating dermatological conditions in
a subject in need thereof.

[010] Moreover, it has been found that use of a polymeric viscosity builder
minimizes the intensity of yellowing of the composition caused by the increased solubility of
dapsone in diethylene glycol monoethyl ether. In addition, the polymeric viscosity builder
influences dapsone crystallization. This, in turn, results in compositions with improved
aesthetics (i.e., reduction in particle size which minimizes “gritty” feeling upon application).

[011] In one embodiment, there are provided compositions including dapsone, a first
solubilizing agent which is diethylene glycol monoethyl ether, optionally at least one second
solubilizing agent, a polymeric viscosity builder, and water, wherein the dapsone is present at
a concentration of about 5% w/w to about 10% w/w.

[012] In one embodiment, there are provided compositions including dapsone, a first
solubilizing agent which is diethylene glycol monoethyl ether, optionally at least one second
solubilizing agent, a polymeric viscosity builder, and water, wherein the dapsone is present at
a concentration of about 3% w/w to 8% w/w.

[013] In another embodiment, there are provided methods for treating a
dermatological condition. Such methods can be performed, for example, by administering to
a subject in need thereof a therapeutically effective amount of a pharmaceutical composition

described herein.
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BRIEF DESCRIPTION OF THE FIGURES

[014] Figure 1 presents the impact of an acrylamide/sodium acryloyldimethyltaurate
copolymer emulsion viscosity builder on color change.

[015] Figure 2 presents the impact of an acrylamide/sodium acryloyldimethyltaurate
copolymer emulsion viscosity builder on dapsone crystal growth.

[016] Figure 3 presents the impact of anti-oxidants and chelating agents on color

change.

DETAILED DESCRIPTION

[017] It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only and do not restrict the
claims. As used herein, the use of the singular includes the plural unless specifically stated
otherwise. As used herein, “or” means “and/or” unless stated otherwise. Furthermore, use of
the term “including” as well as other forms, such as “includes,” and “included,” is not
limiting. The section headings used herein are for organizational purposes only and are not to
be construed as limiting the subject matter described.

[018] Some embodiments include compositions and products for treatment of skin
conditions and methods of treating skin conditions. The term “skin condition” as used herein
encompasses human and animal conditions, disorders, or diseases affecting skin. Such skin
conditions include, but are not limited to, conditions involving skin inflammation, conditions
involving sebaceous glands and hair follicles, conditions characterized by acneiform
symptoms, and conditions involving skin dryness, skin thickening, skin scaling or skin
flaking. Skin conditions that can be treated using some compositions, products and methods
described herein include, but are not limited to, acne, rosacea, folliculitis, perioral dermatitis,
photodamage, skin aging, psoriasis, ichtiosis, atopic dermatitis, treatment of chronic wounds,
bed sores, keratosis piralis, scars, including surgical and acne scars, sebaceous cysts,
inflammatory dermatoses, post inflammatory hyperpigmentation, eczema, xerosis, pruritis,
lichen planus, nodular prurigo, eczema, and miliaria.

[019] The term “acne,” as used herein, encompasses skin conditions involving
acneiform or acne-like symptoms. For example, a skin condition characterized by follicular
eruptions, such as papules and pustules resembling acne, can be categorized as acne. It is to
be understood that the term “acne” is not to be limited to disecases and conditions

characterized by papules and pustules, but can be characterized by a variety of symptoms. It



19107DIV(AP)

is also to be understood that a particular patient having acne can be in remission, or the
patient’s acne can be controlled by continuing treatments, and therefore the patient can
exhibit reduced symptoms or be asymptomatic. Nevertheless, continuing treatment of acne
can be recommended in such a patient in order to reduce the probability of the return of the
acne symptoms.

[020] Symptoms of acne or acne-like conditions include, but are not limited to, the
appearance of various skin lesions. The term “lesion” is generally used to denote an infected
or diseased patch of skin. A lesion can involve an infected sebaceous gland. Some lesions
are more severe than others. Examples of skin lesions are comedones, macules, papules,
pustules, nodules and cysts. The term “comedo” (plural “comedones™) is used to describe a
sebaceous follicle plugged with dirt, other cells, tiny hairs, or bacteria. Comedones include
the so-called “blackheads,” which can also refer to as “open comedones,” which have a spot
or a surface that appears black. Comedones also include slightly inflamed, skin colored
bumps, as well as “whiteheads,” which have a spot or a surface that appears white. The term
“macule” generally refers to a flat spot or area of the skin with a changed color, such as a red
spot. The term “pustule” is generally used to refer to an inflamed, pus-filled lesion, or a
small inflamed elevation of the skin that is filled with pus. The term “papule” is generally
used to refer to a small, solid, usually inflammatory elevation of the skin that does not contain
pus. The term “nodule” is generally used to refer to an elevation of a skin that is similar to a
papule but is white and dome-shaped. Colloquially, a papule, a pustule or a nodule can be
referred to as “a pimple” or “a zit.” The term “cyst” generally refers to an abnormal
membranous sac containing a liquid or semi-liquid substance containing white blood cells,
dead cells, and bacteria. Cysts can be painful and extend to deeper layers of skin.

[021] In dermatological science and dermatological and cosmetology practice, acne
can be classified or categorized into one or more types or categories, according to one or
more lines of categorization, such as a predominantly observed type of symptoms, severity of
condition or predominant localization. It is to be understood that classification of acne into
one of the subtypes does not mean that the characteristics of the classified condition are
limited to the symptoms associated with the specific type.

[022] Comedonal acne is characterized by the appearance of non-inflammatory
lesions, such as blackheads and whiteheads. Localized cystic acne is characterized by
appearance of a few cysts on face, chest and back. Diffuse cystic acne is characterized by
the appearance of cysts on wide areas of face, chest and back. Nodular acne is characterized

by the appearance of nodules. Nodulocystic acne is characterized by appearance of nodules
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and cysts. Acne vulgaris is a common form of acne characterized by the appearance of
several types of lesions, which may appear together or separately. Individual acne lesions
usually last less than two weeks but the deeper papules and nodules may persist for months.
Acne vulgaris commonly affects adolescents, but it may also appear, persist or become more
severe in adulthood. Acre vulgaris may occur on the face, chest, back and sometimes even
more extensively.

[023] Depending on severity, acne can be mild, moderate or severe. Mild acne is
generally categorized by the appearance of with blackheads and whiteheads, but can also
include papules and pustules. Moderate acne is generally characterized by appearance of
more painful, deep-rooted, inflamed lesions, which can result in scarring. Severe acne is
characterized by the appearance of deep-rooted inflammatory lesions, including cysts and
nodules which can be painful and can produce scarring. Acne conglobata is a category of
acne characterized by highly inflammatory cysts that communicate under the skin with
abscesses and burrowing sinus tracts.

[024] Some other skin conditions exhibiting acne-like symptoms which can be
treated by the compositions and methods described herein are discussed below. Pyoderma
faciale, also known as rosacea fulminans, is a condition that appears in females and is
characterized by abrupt appearance of inflamed cysts and nodules localized on the face.
Rosacea, which can be referred to as acne rosacea, is a condition that can affects both the skin
and the eyes and is characterized by redness, bumps, pimples, and, in advanced stages,
thickened skin on the nose. In some classification systems, rosacea and acne are considered
as separate conditions. Rosacea usually occurs on the face, although the neck and upper
chest are also sometimes involved. A mild degree of eye (ocular) involvement occurs in more
than fifty percent of people with rosacea. Perioral dermatitis is characterized by the
appearance of small tiny papules, pustules, red bumps and scaling with intense itching. It is
usually localized to the surrounding area of the mouth and on the chin, or extends to involve
the eyelids and the forehead. Gram-negative folliculitis is a bacterial infection characterized
by the appearance of pustules and cysts, possibly occurring as a complication resulting from a
long term antibiotic treatment of acne vuigaris.

[025] As used herein, the terms “treatment” or “treating” in reference to a skin
condition generally mean “having positive effect on a skin condition” and encompass
alleviation of at least one symptom of a skin condition, a reduction in the severity of the skin
conditions, or delay, prevention, or inhibition of the progression of the skin condition.

Treatment need not mean that the condition is totally cured. A composition or a product
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useful for treatment of a skin condition, or a method of treating a skin condition, needs only
to reduce the severity of a skin condition, reduce the severity of symptoms associated
therewith, provide improvement to a patient's quality of life, or delay, prevent, or inhibit the
onset of symptoms of a skin condition.

[026] In one embodiment, there are provided compositions including dapsone, a first
solubilizing agent which is diethylene glycol monoethyl ether, optionally at least one second
solubilizing agent, a polymeric viscosity builder, and water, wherein the dapsone is present at
a concentration of about 5% w/w to about 10% w/w, about 1% w/w to about 10% w/w, about
3% w/w to about 10% w/w, about 3% w/w to about 8% w/w, about 4% w/w to about 6%
w/w, or about 5%. In certain embodiments, dapsone is present in the composition at 5.0%,
5.5%, 6.0%, 6.5%, 7.0%, 7.5%, 8.0%, 8.5%, 9.0%, 9.5%, or 10.0% w/w.

[027] In some embodiments, the polymeric viscosity builder is an
acrylamide/sodium acryloyldimethyltaurate copolymer, and further includes isohexadecane,
sorbitan oleate, water, and Polysorbate 80. In some embodiments, the polymeric viscosity
builder is present at a concentration of about 2% w/w to about 6% w/w. In some
embodiments, the polymeric viscosity builder is present at a concentration of about 3% w/w
to about 5% w/w. In some embodiments, the polymeric viscosity builder is present in the
composition at about 4% w/w.

[028] In some embodiments, diethylene glycol monoethyl ether is present at a
concentration of about 25% w/w to about 40% w/w. In some embodiments, diethylene glycol
monoethyl ether is present at a concentration of about 30% w/w to about 40% w/w. In some
embodiments, diethylene glycol monoethyl ether is present at a concentration of about 35%
w/w to about 40% w/w.

[029] In some embodiments, diethylene glycol monoethyl ether is present at a
concentration of about 10% w/w to about 40% w/w, about 20% w/w to about 30% w/w, or
about 25%.

[030] In another embodiment, there are provided compositions further including
adapalene. In some embodiments, adapalene is present at a concentration of about 0.1% w/w
to about 0.3% w/w.

[031] In some embodiments, the second solubilizing agent is selected from alcohols,
glycols, esters, ethers, or silicones. Such second solubilizing agents include, but are not
limited to, PEG 400, lactic acid, dimethyl isosorbide, propylene glycol, propylene carbonate,
hexylene glycol, isostearyl alcohol, benzyl alcohol, diethyl sebacate, and ethanol.
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[032] In certain embodiments, the second solubilizing agent is propylene glycol. In
some embodiments, propylene glycol is present at a concentration of about 2% w/w to 8%
w/w. In some embodiments, propylene glycol is present at a concentration of about 3% w/w
to 7% w/w. In some embodiments, propylene glycol is present in the composition at about
5% wiw.

[033] In certain embodiments, the second solubilizing agent is propylene carbonate.
In some embodiments, propylene carbonate is present at a concentration of about 2% w/w to
8% w/w. In some embodiments, propylene carbonate is present at a concentration of about
3% wiw to 7% w/w. In some embodiments, propylene carbonate is present in the
composition at about 5% w/w.

[034] In certain embodiments, the second solubilizing agent is ethanol. In some
embodiments, ethanol is present at a concentration of about 1% w/w to about 5% w/w. In
some embodiments, ethanol is present at a concentration of about 2% w/w to about 4% w/w.
In some embodiments, ethanol is present in the composition at about 3% w/w.

[035] In some embodiments, the compositions further include methyl paraben.

[036] In other embodiments, the compositions further include carbomer
homopolymer type C. In some embodiments, carbomer homopolymer type C is present at a
concentration of about 0.7% w/w to about 1.5% w/w. In other embodiments, carbomer
homopolymer type C is present at a concentration of about 0.85% w/w to about 1.0% w/w.

[037] In some embodiments, the compositions further include a neutralizing agent.
In certain embodiments, the neutralizing agent is an ionic or amine buffer. In certain
embodiments, the neutralizing agent is sodium hydroxide or triethanolamine. Use of a
neutralizing agent results in compositions typically having a pH from 5.5 to 6.5.

[038] In some embodiments, the compositions further include a chelating agent. In
some embodiments, the chelating agent is ethylene diamine tetraacetic acid (EDTA). EDTA
is typically present in the compositions from about 0.02% w/w to about 0.04% w/w. In
certain embodiments, EDTA is present in the compositions at about 0.03% w/w.

[039] Compositions described herein are typically in the form of a gel, an emulsion,
a cream, a liquid, a paste, a lotion, a nanoemulsion, a microemulsion, a reverse emulsion, or a
liposomal cream.

EMBODIMENTS

[040] The following embodiments are specifically contemplated herein.

Embodiment 1. A composition comprising dapsone, a first solubilizing agent

which is diethylene glycol monoethyl ether, optionally at least one second solubilizing
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agent, a polymeric viscosity builder, and water, wherein the dapsone is present in the

composition at a concentration of about 3% w/w to about 10% w/w.

Embodiment 2. The composition of embodiment 1, wherein the diethylene
glycol monoethyl ether is present at a concentration of about 10% w/w to about 40%

W/W.

Embodiment 3. The composition of embodiment 1, wherein the diethylene
glycol monoethyl ether is present at a concentration of about 20% w/w to about 30%

W/W.

Embodiment 4. The composition of embodiment 1, wherein the diethylene

glycol monoethyl ether is present in the composition at a concentration of about 25%

W/W.

Embodiment 5. The composition of embodiment 1, further comprising
adapalene.

Embodiment 6. The composition of embodiment 5, wherein the adapalene is

present at a concentration of about 0.1% w/w to about 0.3% w/w.

Embodiment 7. The composition of embodiment 1 wherein the second

solubilizing agent is selected an alcohol, a glycol, an ester, or an ether.

Embodiment 8. The composition of embodiment 1, wherein the second
solubilizing agent is PEG 400, lactic acid, dimethyl isosorbide, propylene glycol,

propylene carbonate, hexylene glycol, isostearyl alcohol, diethyl sebacate, or ethanol.

Embodiment 9. The composition of embodiment 8, wherein the second

solubilizing agent is propylene glycol.

Embodiment 10. The composition of embodiment 9, wherein the propylene

glycol is present in the composition at a concentration of about 5% w/w.

Embodiment 11. The composition of embodiment 8, wherein the second

solubilizing agent is propylene carbonate.

Embodiment 12. The composition of embodiment 11, wherein the propylene

carbonate is present in the composition at a concentration of about 5% w/w.

Embodiment 13. The composition of embodiment 8, wherein the second

solubilizing agent is ethanol.
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Embodiment 14. The composition of embodiment 13, wherein the ethanol is

present in the composition at a concentration of about 3% w/w.

Embodiment 15. The composition of embodiment 1, wherein the polymeric

viscosity builder comprises an acrylamide/sodium acryloyldimethyltaurate
copolymer.
Embodiment 16. The composition of embodiment 1, wherein the polymeric

viscosity builder is present at a concentration of about 2% w/w to about 6% w/w.

Embodiment 17. The composition of embodiment 1, wherein the polymeric

viscosity builder is present at a concentration of about 4% w/w.

Embodiment 18. The composition of embodiment 1, further comprising methyl
paraben.
Embodiment 19. The composition of embodiment 1, further comprising

Carbomer interpolymer type A, Carbomer interpolymer type B, or Carbomer
Homopolymer Type C.

Embodiment 20. The composition of embodiment 19, wherein the Carbomer
Homopolymer Type C is present at a concentration of about 0.7% w/w to about 1.5%

W/W.

Embodiment 21. The composition of embodiment 19, wherein the Carbomer
Homopolymer Type C is present at a concentration of about 0.85% w/w to about
1.5% wiw.

Embodiment 22. The composition of embodiment 19, wherein the Carbomer

interpolymer Type A is present at a concentration of about 1% w/w to 2% w/w.

Embodiment 23. The composition of embodiment 19, wherein the Carbomer
interpolymer Type B is present at a concentration of about 0.1% w/w to about 0.5%

W/W.

Embodiment 24. The composition of embodiment 1, further comprising a

neutralizing agent.

Embodiment 25. The composition of embodiment 24 wherein the neutralizing

agent is NaOH or triethanolamine.
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Embodiment 26. The composition of embodiment 1 further comprising a

chelating agent.

Embodiment 27. The composition of embodiment 26, wherein the chelating

agent is ethylene diamine tetraacetic acid.

Embodiment 28. The composition of embodiment 27, wherein the ethylene
diamine tetraacetic acid is present at a concentration of about 0.02% w/w to about

0.04% w/w.

Embodiment 29. The composition of embodiment 27, wherein the ethylene

diamine tetraacetic acid is present in the composition at about 0.03% w/w.

Embodiment 30. The composition of embodiment 1 wherein the composition is
in the form of a gel, a suspension, an emulsion, a cream, a liquid, a paste, a lotion, a

nanoemulsion, a microemulsion, a reverse emulsion, or a liposomal cream.

Embodiment 31. A method for treating a dermatological condition comprising
administering to a subject in need thereof a therapeutically effective amount of a

composition of embodiment 1.

Embodiment 32. The method of embodiment 31 wherein the condition is acne
vulgaris, rosacea, atopic dermatitis, treatment of chronic wounds, bed sores, keratosis
piralis, sebaceous cysts, inflammatory dermatoses, post inflammatory
hyperpigmentation, eczema, xerosis, pruritis, lichen planus, nodular prurigo,

dermatitis, eczema, or miliaria.

Embodiment 33. The method of embodiment 32 wherein the condition is acne
vulgaris.
Embodiment 34. The composition of embodiment 1, 2, 3, or 4, further

comprising adapalene.

Embodiment 35. The composition of embodiment 34, wherein the adapalene is

present at a concentration of about 0.1% w/w to about 0.3% w/w.

Embodiment 36. The composition of embodiment 1, 2, 3, 4, 34, or 35, wherein

the second solubilizing agent is selected an alcohol, a glycol, an ester, or an ether.

Embodiment 37. The composition of embodiment 1, 2, 3, 4, 34, 35, or 36,

wherein the second solubilizing agent is PEG 400, lactic acid, dimethyl isosorbide,
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propylene glycol, propylene carbonate, hexylene glycol, isostearyl alcohol, diethyl

sebacate, or ethanol.

Embodiment 38. The composition of embodiment 37, wherein the second

solubilizing agent is propylene glycol.

Embodiment 39. The composition of embodiment 38, wherein the propylene

glycol is present in the composition at a concentration of about 5% w/w.

Embodiment 40. The composition of embodiment 37, wherein the second

solubilizing agent is propylene carbonate.

Embodiment 41. The composition of embodiment 40, wherein the propylene

carbonate is present in the composition at a concentration of about 5% w/w.

Embodiment 42. The composition of embodiment 37, wherein the second

solubilizing agent is ethanol.

Embodiment 43. The composition of embodiment 42, wherein the ethanol is

present in the composition at a concentration of about 3% w/w.

Embodiment 44, The composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38,
39, 40, 41, 42, or 43, wherein the polymeric viscosity builder comprises an

acrylamide/sodium acryloyldimethyltaurate copolymer.

Embodiment 45. The composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38,
39, 40, 41, 42, 43, or 44, wherein the polymeric viscosity builder is present at a

concentration of about 2% w/w to about 6% w/w.

Embodiment 46. The composition of embodiment 45, wherein the polymeric

viscosity builder is present at a concentration of about 4% w/w.

Embodiment 47. The composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38,
39,40, 41, 42, 43, 44, 45, or 46, further comprising methyl paraben.

Embodiment 48. The composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38,
39, 40, 41, 42, 43, 44, 45, 46, or 47, further comprising Carbomer interpolymer type
A, Carbomer interpolymer type B, or Carbomer Homopolymer Type C.

Embodiment 49. The composition of embodiment 48, wherein the Carbomer
Homopolymer Type C is present at a concentration of about 0.7% w/w to about 1.5%

W/W.
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Embodiment 50. The composition of embodiment 48, wherein the Carbomer
Homopolymer Type C is present at a concentration of about 0.85% w/w to about

1.5% w/w.

Embodiment 51. The composition of embodiment 48, wherein the Carbomer

interpolymer Type A is present at a concentration of about 1% w/w to 2% w/w.

Embodiment 52. The composition of embodiment 48, wherein the Carbomer
interpolymer Type B is present at a concentration of about 0.1% w/w to about 0.5%

W/W.

Embodiment 53. The composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38,
39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, or 52, further comprising a

neutralizing agent.

Embodiment 54. The composition of embodiment 53 wherein the neutralizing

agent is NaOH or triethanolamine.

Embodiment 55. The composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38,
39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, or 54, further comprising a

chelating agent.

Embodiment 56. The composition of embodiment 55, wherein the chelating

agent is ethylene diamine tetraacetic acid.

Embodiment 57. The composition of embodiment 56, wherein the ethylene
diamine tetraacetic acid is present at a concentration of about 0.02% w/w to about

0.04% w/w.

Embodiment 58. The composition of embodiment 56, wherein the ethylene

diamine tetraacetic acid is present in the composition at about 0.03% w/w.

Embodiment 59. The composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38,
39,40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, or 58, wherein
the composition is in the form of a gel, a suspension, an emulsion, a cream, a liquid, a
paste, a lotion, a nanoemulsion, a microemulsion, a reverse emulsion, or a liposomal

cream.

Embodiment 60. A method for treating a dermatological condition comprising

administering to a subject in need thereof a therapeutically effective amount of a
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composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45,
46,47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, or 59.

Embodiment 61. The method of embodiment 60 wherein the condition is acne
vulgaris, rosacea, atopic dermatitis, treatment of chronic wounds, bed sores, keratosis
piralis, sebaceous cysts, inflammatory dermatoses, post inflammatory
hyperpigmentation, eczema, xerosis, pruritis, lichen planus, nodular prurigo,

dermatitis, eczema, or miliaria.

Embodiment 62. The method of embodiment 60 wherein the condition is acne

vulgaris.

[041] The following examples are intended only to illustrate the some embodiments

and should in no way be construed as limiting the claims.

EXAMPLES

Example 1

[042] Table 1 lists two formulations (containing equivalent levels of diethylene
glycol monoethyl ether) that show the impact of acrylamide / sodium acryloyldimethyltaurate
copolymer based thickener on dapsone particle size. Figure 2 presents impact of acrylamide /
sodium acryloyldimethyltaurate copolymer based thickener on dapsone crystal growth. The
microscopic image of ENA (30% diethylene glycol monoethyl ether, 4% acrylamide /
sodium acryloyldimethyltaurate copolymer based thickener) in comparison to ENC (30%
diethylene glycol monoethyl ether, 1% Carbopol 980) shows a clear difference in particle size
of the dapsone. Larger crystals were observed in the sample with carbomer homopolymer
type C (ENC vs. ENA).
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Table1  Formulations Tested For Dapsone Crystal Size
Formulation # ENA ENC
Dapsone 7.5 7.5
Diethylene glycol monoethyl ether 30 30
Carbomer homopolymer type C. - 1
acrylamide / sodium
acryloyldimethyltaurate copolymer 4 --
based thickener
Methyl paraben 0.2 0.2
pH adjusting solution pH 5.5-7 pH 5.5-7
Purified Water Q.S 100 Q.S 100

Example 2

Example compositions contemplated for use as described herein are set forth in Table 2
below:

Table 2.

Composition # 112[3]a]ls5]6]7][8]9]10

Dapsone 5-10

Adapalene — 0.1-0.3

Diethylene glycol
monoethyl ether 30| 35

40130 |35]30|35[40]30]35

Carbomer homopolymer
type C —

0.85-1.5 | --- | --- | --- | 0.85-1.5

Acrylamide/sodium acryloyldimethyltaurate
copolymer emulsion 4 — 4 —

Methyl paraben

NaOH/ pH adjusting solution

Purified Water

Example 3
[043]

and EDTA were added to formulations to help slow down or completely stop any impurity

Anti-oxidants and chelating agents such as sodium metabisulfite, citric acid
formation. Table 3 presents the composition of formulations tested. Formulation A7 with
sodium metabisulfite minimized the intensity of yellow color caused by the increased

solubility of dapsone in diethylene glycol monoethyl ether and maintained the low color

intensity over time at accelerated condition (400C). See Figure 3 for appearance of the
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formulations over 4 weeks. Table 4 presents the formulation panel summarizing other

formulation options with chelating agents and antioxidants.

Table 3. Compositions Tested containing Antioxidants or Chelating Agents

Composition # A5 A6 A7
Dapsone 7.5

Diethylene glycol monoethyl 35 40 35
ether

carbomer homopolymer type C 1.25 --- 1.25
Acrylamide/sodium —-

acryloyldimethyltaurate - 4
copolymer emulsion
EDTA 0.05 ---
Anhydrous Citric Acid 0.1 ---
Sodium Metabisulfite --- 0.2
Methyl paraben 0.17 0.2
Propyl paraben 0.03 —

NaOH/ pH adjusting solution pH 5.5-6.5
Purified Water Q.S 100

Table 4. Formulation panel summarizing other formulation options

Composition # 123 4 [5]6[7]8 [ 9 [10
Dapsone 5-10
Adapalene -—- 0.1-0.3
Diethylene glycol monoethyl ether |30 | 35|40 | 30 |35] 30 [35] 40 | 30 | 35
carbomer homopolymer type C --- 0.85-1.5 --—- 0.85-1.5
Acrylamide/sodium
Acryloyldimethyltaurate copolymer
emulsion 4 - 4 ---
EDTA 0-0.1
Citric Acid 0-0.1
Sodium Metabisulfite 0-0.5
Methyl paraben 0.2
NaOH/ pH adjusting solution pH 5.5-6.5
Purified Water Q.S 100
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Example 4

[044] Additional example compositions contemplated for use as described herein are

set forth in Table 5 below.

Table 5 Additional examples containing alternate neutralizer
Materials Yo WIW

515253 |54]|55]5%6

Dapsone 7.5

Adapalene — 0.3 --

Dicthylene glycol monoethyl ether | 30 | 35 | 40 | 30 | 40 | 25

carbomer homopolymer type C 1

Methylparaben 0.2

Triethanolamine (TEA) Q.S. pH 5.5-6.5

Hydrochloric Acid Q.S pH 5.5-6.5

Purified Water g.s.a.d.100

Example 4

[045] Additional example compositions contemplated for use as described herein are

set forth in Table 6 below.

Table 6 Additional examples (containing co-solvents, stabilizer and alternate
thickener)

% wiw
Materials 6-1/62]6-3] 64 | 65 | 6-6

Dapsone 7.5 10 7.5

Adapalene -- 0.3

Dicthylene glycol monoethyl ether 25035035 25 | 30 | 40

Propvlene glycol 5

Propylene Carbonate 5 |

Ethanol (absolute) 3 | 3

EDTA 0.03

Carbomer Interpolymer Type A B L5

Carbomer Interpolymer Type B - 0.3

Acrylamide/sodium acryloyldimethyltaurate 4 -
copolymer emulsion 4

Methyl Paraben 0.2

Triethanolamine - Q.S.pH5.5-6.5

Purified Water g.s.a.d.100
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Example 5

[046] Another useful composition is depicted in Table 7.

Table 7
Ingredient Amount
(% w/w)
Dapsone 5-8
Adapalene 0.1-0.3
Diethylene glycol monoethyl ether 40.00
Propylene glycol 5.00
Ethanol (absolute) 3.00
Ethylene Diamine Tetraacetic acid 0.03
(EDTA)
Methyl Paraben 0.20
Sepineo P 600 4.00
Purified Water Q.S.
Example 6

[047] Another useful composition is depicted in Table &.

Table 8
Ingredient Amount
(% w/w)
Dapsone 5.0
Diethylene glycol monoethyl ether 25
Methyl Paraben 0.2
Carbopol 980 0.85
Sodium Hydroxide 0.2
Purified Water Q.S.

[048] While this some embodiments have been described with respect to these
specific examples, it is understood that other modifications and variations are possible
without departing from the spirit of the invention. Each and every reference identified herein

is incorporated by reference in its entirety.
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WHAT IS CLAIMED IS:

1. A method for treating a dermatological condition comprising administering to a subject in
need thereof a topical pharmaceutical composition comprising:
about 7.5% w/w dapsone;
about 30% w/w to about 40% w/w diethylene glycol monoethyl ether;
about 2% w/w to about 6% w/w of a polymeric viscosity builder consisting of
acrylamide/sodium acryloyldimethyl taurate copolymer; and
water,

wherein the topical pharmaceutical composition does not comprise adapalene.

2. The method of claim 1, wherein the diethylene glycol monocthyl ether is present at a

concentration of about 30% w/w.

3. The method of claim 1, wherein the polymeric viscosity builder is present at a concentration

of about 4% w/w.

4. The method of claim 1, wherein the topical pharmaceutical composition further comprises

methyl paraben.

5. The method of claim 1 wherein the dermatological condition is acne vulgaris, rosacea, atopic
dermatitis, treatment of chronic wounds, bed sores, keratosis piralis, sebaceous cysts,
inflammatory dermatoses, post inflammatory hyperpigmentation, eczema, xerosis, pruritis,

lichen planus, nodular prurigo, dermatitis, eczema, or miliaria.

6. The method of claim 5 wherein the condition is acne vulgaris.
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7. A method for treating a dermatological condition comprising administering to a subject in
need thereof a topical pharmaceutical composition comprising:
about 7.5% w/w dapsone;
about 30% w/w diethylene glycol monoethyl ether;
about 4% w/w of a polymeric viscosity builder consisting of acrylamide/sodium
acryloyldimethyl taurate copolymer; and
water,

wherein the topical pharmaceutical composition does not comprise adapalene.

8. The method of claim 7, wherein the topical pharmaceutical composition further comprises

methyl paraben.

9. The method of claim 7 wherein the dermatological condition is acne vulgaris, rosacea, atopic
dermatitis, treatment of chronic wounds, bed sores, keratosis piralis, sebaceous cysts,
inflammatory dermatoses, post inflammatory hyperpigmentation, eczema, xerosis, pruritis,

lichen planus, nodular prurigo, dermatitis, eczema, or miliaria.

10. The method of claim 9 wherein the condition is acne vulgaris.
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ABSTRACT
Dapsone and dapsone/adapalene compositions can be useful for treating a variety of
dermatological conditions. The compositions of this disclosure include dapsone and/or
adapalene in a polymeric viscosity builder. Subject compositions can be adjusted to optimize the
dermal delivery profile of dapsone to effectively treat dermatological conditions and improve the
efficiency of pharmaceutical products applied to the skin. Use of the polymeric viscosity builder
provides compositions with increased concentrations of diecthylene glycol monocthyl ether

relative to compositions without the polymeric viscosity builder.
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Figure 1. Appearance of formulations following 4 weeks of storage

A1l at initial timepoint A2 at initial timepoint

Al after 4 weeks storage at 25°C A2 after 4 weeks storage at 25°C

Al after 4 weeks storage at 40°C A2 after 4 weeks storage at 40°C
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Figure 2. Polarized light images of dapsone in suspension formulations
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Figure 3. Appearance of formulations with antioxidants or chelating agents over 4 weeks

Ab5 at Initial timepoint

AS after 4 weeks storage at | A6 after 4 weeks storage at AT after 4 weeks
40°C storage at 40°C
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If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
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) ) Attorney Docket Number | 19107 DIV (AP)
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND METHODS FOR USE THEREOF

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.}

Inventor Information:
Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

Kevin S. Warner
Residence Information (Select One) (¢ US Residency () NonUS Residency () Active US Military Service

City Anaheim State/Province CA Country of Residence i| Us

Mailing Address of Inventor:

Address 1 1281 N. Walden Lane

Address 2

City Anaheim | State/Province | CA
Postal Code 92807 | Country i us

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Ajay P. Parashar

Residence Information (Select One) (¢ US Residency () Non US Residency () Active US Military Service

City | Fairfax State/Province | VA Country of Residence i | US

Mailing Address of Inventor:

Address 1 12788 Heron Ridge Drive

Address 2

City Fairfax | State/Province | VA
Postal Code 22030 | Country i | us

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

Vijaya Swaminathan

Residence Information (Select One) (¢ US Residency () Non US Residency () Active US Military Service
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Application Number

Title of Invention | TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND METHODS FOR USE THEREQOF

City | San Francisco State/Province | CA | Country of Residence i | US

Mailing Address of Inventor:

Address 1 358 22nd Avenue, Apt. 1

Address 2

City San Francisco | State/Province | CA
Postal Code 94121 | Country i us

Inventor 4

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

Varsha Bhatt
Residence Information (Select One) (¢ US Residency () NonUS Residency () Active US Military Service

City | San Francisco State/Province | CA Country of Residence i | US

Mailing Address of Inventor:

Address 1 180 Mallorca Way, Apt. 104

Address 2

City San Francisco | State/Province | CA
Postal Code | 94123 | Country i | us

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 051957

Email Address allergan_docketing@cpaglobal.com | AddEmail | [Remove Email

Application Information:

Title of the Invention TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND METHODS FOR USE
THERECFK
Attorney Docket Number| 19107 DIV (AP) Small Entity Status Claimed [ |
Application Type Nonprovisional
Subject Matter Utility
Total Number of Drawing Sheets (if any) 3 Suggested Figure for Publication (if any)
Filing By Reference:
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Application Number

Title of Invention | TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND METHODS FOR USE THEREQOF

Only complete this section when filing an application by reference under 35 U.5.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previcusly Filing date (YYYY-MM-DD) Intellectual Property Authority or Country i
filed application

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. I hereby request that the attached application not be published under

[] 35U.S5.C.122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (e) Customer Number (O US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 051957

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119{g), 120, 121, 365(c), or 386(c} orindicate National
Stage entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference
required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the application number blank.

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
Division of 14082955 2013-11-18
Prior Application Status | Expired
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
14082955 Claims benefit of provisional 61728403 2012-11-20
Prior Application Status | Expired
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Application Number

Title of Invention | TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND METHODS FOR USE THEREQOF

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
14082955 Claims benefit of provisional 61770768 2013-02-28

Additional Domestic Benefit/National Stage Data may be generated within this form =3
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55_. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i){(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

| Remove I

Application Number Country i Filing Date (YYYY-MM-DD) Access Codei (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority tc or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 cr 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

Authorization to Permit Access:

Authoerization to Permit Access to the Instant Application by the Participating Offices
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Application Number

Title of Invention | TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND METHODS FOR USE THEREQOF

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPQ), the Korean Intellectual Froperty Office {(KIPQO), the World Intellectual Froperty Office {WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPQO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h){3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.8.C. 119(a)-{d) if a copy of the foreign application that satisfies the cettified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14{(c}, access may be provided to information concemning the date o f filing this Authorization.

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should he

identified in this section.

(&) Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventaor :

If the Applicant is an Organization check here.

Organization Name

Allergan, Inc.

Mailing Address Information For Applicant:

Address 1 2525 Dupont Drive

Address 2

City Irvine State/Province CA

Country il us Paostal Code 92612

Phone Number {714) 246-6996 Fax Number (714) 246-4249

EFS Web 2.2.12 42



PTO/AIA/14 (07-14)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 19107 DIV (AP)

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND METHODS FOR USE THEREQOF

Email Address allergan_docketing@cpaglobal com

Additional Applicant Data may be generated within this form by selecting the Add hutton. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Country i Postal Code

Phone Number Fax Number

Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by e
selecting the Add button.

Signature:

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications.

Signature |/Laura L. Wine/ Date (YYYY-MM-DD)| 2015-10-16
First Name | Laura Last Name | Wine Registration Number | 68681
Additional Sighature may be generated within this form by selecting the Add button. Add
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Application Number

Title of Invention | TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND METHODS FOR USE THEREQOF

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark OCffice, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.5.C. 2(b)(2); (2) furnishing of the information sclicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S5.C. 552)
and the Privacy Act (& U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent C ¢ o p eration Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U_.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GS8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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DocCode — SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 14885805 Document Date: 10/16/2015

The presence of this form in the IFW record indicates that the following document type was received
in electronic format on the date identified above. This content is stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Drawing

At the time of document entry (noted above):

e USPTO employees may access SCORE content via eDAN using the Supplemental Content
tab, or via the SCORE web page.

e External customers may access SCORE content via PAIR using the Supplemental Content
tab.

Form Revision Date: August 26, 2013
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/885,805
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 280
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 600
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 10 minus 20= OR |« 80 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 2 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
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Application/Control Number: 14/885,805 Page 2
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The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AlA.
DETAILED ACTION
Claims 1-10 are presented for examination.
Acknowledgement is made of the present application as a divisional (DIV) application of U.S.
Patent Application No. 14/082,955, filed November 18, 2013, now U.S. Patent No. 9,161,926, which
claims benefit under 35 U.S.C. §119(e) to U.S. Provisional Patent Application Nos. 61/728,403, filed

November 20, 2012, and 61/770,768, filed February 28, 2013.

Objections to the Claims
Claims 5 and 9 are objected to for reciting “eczema” twice in the claim. Correction is required.

Claims 5 and 9 are objected to for misspelling the term “pilaris” as “piralis”. Correction is required.

Claim Rejections - 35 USC § 112(a) (Pre-AIA First Paragraph), Scope of Enablement

The following is a quotation of the first paragraph of 35 U.S.C. 112(a):

(a) IN GENERAL.—The specification shall contain a written description of the invention, and of the

manner and process of making and using it, in such full, clear, concise, and exact terms as to enable

any person skilled in the art to which it pertains, or with which it is most nearly connected, to make and
use the same, and shall set forth the best mode contemplated by the inventor or joint inventor of
carrying out the invention.

The following is a quotation of the first paragraph of pre-AlA 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and process of

making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the

art to which it pertains, or with which it is most nearly connected, to make and use the same, and shall
set forth the best mode contemplated by the inventor of carrying out his invention.

Claims 1-5 and 7-9 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlA), first
paragraph, because the specification, while being enabling for administering the claimed topical dapsone
preparation for the treatment of acne vulgaris or rosacea, does not reasonably provide enablement for
administering the claimed topical dapsone preparation for the treatment of any other dermatological
condition. The specification does not enable any person skilled in the art to which it pertains, or with

which it is most nearly connected, to use the invention commensurate in scope with these claims.
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In this regard, the application disclosure and claims have been compared per the factors
indicated in the decision In re Wands, 8 USPQ2d 1400 (Fed. Cir. 1988) as to undue experimentation. The
factors include:

1) the nature of the invention;
2) the breadth of the claims;
3) the predictability or unpredictability of the art;

5) the presence or absence of working examples;

)
)
)
4) the amount of direction or guidance presented;
)
6) the quantity of experimentation necessary;

)

7) the state of the prior art; and,
8) the relative skill of those skilled in the art.
The relevant factors are addressed below on the basis of comparison of the disclosure, the

claims and the state of the prior art.

Note that the specification must be enabling as of the filing date. MPEP §2164.05(a).

Applicant’s instant claims are directed to a method for the treatment of any dermatological
condition by administering a topical pharmaceutical composition comprising about 7.5% w/w dapsone;
about 30% w/w to about 40% w/w diethylene glycol monoethyl ether; about 2% w/w to about 6% w/w
acrylamide/sodium acryloyldimethyl taurate copolymer; and water, and further wherein the composition
does not comprise adapalene (claim 1). Applicant additionally provides for narrower embodiments of the
claimed composition, which comprise about 7.5% w/w dapsone; about 30% w/w diethylene glycol
monoethyl ether; about 4% w/w acrylamide/sodium acryloyldimethyl taurate copolymer; and water (and
does not comprise adapalene) (claims 2, 3, 7). Dependent claims further provide for the composition to
contain methyl paraben (claims 4, 8). The claims circumscribe the treatment of any dermatological
condition, including those specifically claimed (e.g., acne vulgaris, rosacea, atopic dermatitis, chronic
wounds, bed sores, keratosis pilaris, sebaceous cysts, etc.), as well as other numerous and varied
dermatological conditions, such as melanoma, squamous cell carcinoma, psoriasis, ichthyosis, Stevens-
Johnson syndrome, tinea pedis, keloid formation, etc.

Note, for the purposes of this discussion, that the level of skill in the art is high and is at least that

of a medical doctor with several years of experience in the art.
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Dapsone was well known in the art at the time of the effective filing date as an effective treatment
for acne vulgaris and rosacea. Garrett (WO 2009/108147; 2009) teaches that “[d]apsone was first
synthesized in 1908 and has been used medically as an antibiotic and an anti-inflammatory” (p.11, 1.4-5).
Garrett teaches that both oral and topical formulations of dapsone were known in the art to be effective
for the treatment of acne (p.11, 1.7-8; p.11, 1.31-34), and further discloses the effectiveness of topical
dapsone therapy for the treatment of rosacea (abstract; p.1, 1.31-35; p.3, I.5-7; p.7, 1.30-p.8, 1.9; Ex.1, p.23
et seq.). Garrett (WO 2009/061298; 2009) further teaches that 5% topical dapsone gel has been proven
in clinical studies to be effective for the treatment of acne vulgaris and provides <1% of the systemic
exposure to dapsone as that seen with typical oral dapsone therapy (p.11, .1-4). Ahluwalia et al. (WO
2011/014627; 2011) further corroborates the efficacy of dapsone as an anti-acne compound (p.2, 1.7-10).
Ahluwalia et al. teaches, however, that dapsone’s "mechanism of action is not entirely understood" (p.2,
[.14-16). Ahluwalia et al. postulates that the anti-acne effect of dapsone is related to its effects in
suppressing neutrophil recruitment and local production of toxic products, thereby "inhibiting neutrophil
chemotaxis”, "reducing generation of oxygen free radicals", inhibiting " release of lysosomal enzymes"
and reducing " inflammatory effects of prostaglandins and leukotrienes”, thereby providing an anti-
inflammatory effect on acne lesions (p.2, 1.16-22).

A diligent search of the prior and contemporaneous art at the time of the effective filing date of the
claimed invention does not reveal any clear teachings supporting the use of dapsone for the treatment of
any possible type of dermatological condition known in the art. McGeer et al. (U.S. Patent No. 5,532,219;
1996) suggests that dapsone is effective for the treatment of certain autcimmune disorders, including
rheumatoid arthritis, dermatitis herpetiformis, temporal arteritis, polymyalgia rheumatic, cutaneous lupus
erythematosus, Bechet’s disease or polyarteritis nodosa (col.1, 1.48-52), but fails to teach the usefulness
of topical dapsone preparations in the treatment of any dermatological condition, including those specific
conditions instantly claimed (e.g., atopic dermatitis, chronic wounds, bed sores, keratosis pilaris, nodular
prurigo, sebaceous cysts, etc.), as well as any one or more of such numerous and varied dermatological
conditions known in the art, such as, e.g., melanoma, squamous cell carcinoma, psoriasis, ichthyosis,

Stevens-Johnson syndrome, tinea pedis, keloid formation, etc.
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Applicant’s claims, however, assert that the administration of the topical dapsone formulation
would be effective to treat any or all such dermatological conditions known in the art (known or unknown)
as of the effective filing date of the claimed invention. The concept that the skilled artisan would have
been able to reasonably accomplish this objective, however, appears to fly in the face of what was known
in the art at the time of the effective filing date of the claimed invention, namely that topical dapsone
therapy was only recognized in the art to have clear and established efficacy in the treatment of acne
vulgaris or rosacea. Moreover, Applicant's own working examples fail to demonstrate the ability of the
claimed topical dapsone preparations to treat any type of dermatological condition (including those
specific conditions claimed) in a patient in need thereof. Applicant's working examples are limited to
specific topical preparations of dapsone and do not demonstrate the efficacy of such formulations in the
treatment of any type of dermatological condition (including any or all of those specific dermatological
conditions instantly claimed). There is no clear basis, then, in the proffered working examples to conclude
that Applicant's claimed method of administering the recited topical dapsone preparation was capable of
treating any or all types of dermatological conditions in a patient suffering from the same. As a result, the
as-filed specification fails to clearly enable the full scope of embodiments circumscribed by Applicant's
claimed method.

While the lack of adequate working examples cannot be the sole factor in determining
enablement, the unpredictable nature of the art and the absence of substantial evidence commensurate
in scope with the breadth of the presently claimed subject matter provide additional weight to the present
conclusion of insufficient enablement in consideration of the Wands factors as a whole.

As the cited art and discussion of the above factors establish, the disclosure and supporting
examples provided in the present specification, coupled with the state of the art at the time of the
invention, fail to imbue the skilled artisan with a reasonable expectation or ability to use the full scope of
the invention as instantly claimed. In order to actually use the claimed invention, it is clear from the
discussion above that the skilled artisan could not rely upon Applicant's disclosure as required by 35
U.S.C. §112(a) (pre-AlA first paragraph) in order to practice the full scope of embodiments presently

claimed.
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Claim Rejections - 35 USC § 112(b) (Pre-AlA Second Paragraph)
The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly pointing out
and distinctly claiming the subject matter which the inventor or a joint inventor regards as the invention.

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

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

Claims 1-10 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second paragraph,
as being indefinite for failing to particularly point out and distinctly claim the subject matter which the
inventor or a joint inventor, or for pre-AlA the applicant regards as the invention.

Instant Claims 1 and 7

In claims 1 and 7, the phrase “in need thereof” renders the claim indefinite because it is unclear if
the patient is simply in need of the recited step of administering the topical dapsone composition (for any
therapeutic purpose) or if the patient is specifically in need of treatment of "a dermatological condition”.
Clarification is required.

As claims 2-6 and 8-10 fail to remedy this deficiency in the claims, they are also rejected on the
same grounds as instant claims 1 and 7.

Instant Claims 5 and 9

A broad range or limitation together with a narrow range or limitation that falls within the broad
range or limitation (in the same claim) is considered indefinite, since the resulting claim does not clearly
set forth the metes and bounds of the patent protection desired. See MPEP § 2173.05(¢). Note the
explanation given by the Board of Patent Appeals and Interferences in Ex parte Wu, 10 USPQ2d 2031,
2033 (Bd. Pat. App. & Inter. 1989), as to where broad language is followed by "such as" and then narrow
language. The Board stated that this can render a claim indefinite by raising a question or doubt as to
whether the feature introduced by such language is (a) merely exemplary of the remainder of the claim,
and therefore not required, or (b) a required feature of the claims. Note also, for example, the decisions
of Ex parte Steigewald, 131 USPQ 74 (Bd. App. 1961); Ex parte Hall, 83 USPQ 38 (Bd. App. 1948); and

Ex parte Hasche, 86 USPQ 481 (Bd. App. 1949).
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In claims 5 and 9, Applicant recites various examples of broader species of dermatological
conditions that contain within their scope other species listed in the Markush group. For example,
"dermatitis” is generic to "atopic dermatitis” or “eczema” (Benhamou et al., U.S. Patent Application
Publication No. 2012/0064 144, March 2012, teaches that eczema is a form of dermatitis; p.1,
para.[0003]). Also, claims 5 and 9 recite “inflammatory dermatoses”, which is also generic to the species
of “atopic dermatitis” or “eczema”, as the term “dermatitis” necessarily implies the presence of
inflammation (Santa, U.S. Patent No. 5,989,571; col.1, .50-51). Still further, claims 5 and 9 recite “chronic
wounds”, which is generic to the species of “bed sores”. The use of such conflicting broad and narrow
limitations in the same claim renders the claim unclear as to which types of dermatological conditions are
permitted within the Markush group and which are not.

For example, contact dermatitis is a type of dermatitis, which suggests that it might be included
within the Markush group; however, the Markush group lists other specific types of dermatitis that are not
contact dermatitis, indicating that contact dermatitis is not actually within the claimed Markush group.
Similarly, seborrheic dermatitis is a type of dermatitis, which suggests that it would be included in the
Markush group, but the Markush group lists specific species of dermatitis (i.e., atopic dermatitis) that are
not seborrheic dermatitis, which again implies that this species is not actually within the Markush group
claimed. Clarification is required.

In claims 5 and 9, the intended distinction between “dermatitis” and “inflammatory dermatoses” is
not clearly set forth in the claim. Santa (U.S. Patent No. 5,989,571; col.1, 1.50-51) teaches that the term
“dermatitis” is necessarily characterized by inflammation (thus, constituting "inflammatory dermatoses”).
Either the recitation of both “dermatitis” and “inflammatory dermatoses” is redundant or it defines different
conditions that are not clearly distinguished by the claim. Clarification is required.

In claims 5 and 9, the phrase “treatment of chronic wounds” renders the claim indefinite because
it is unclear if the "dermatological condition" to be treated is "chronic wounds" per se or some other
unspecified aspect of “treatment of chronic wounds”. Clarification is required.

For these reasons, the claims fail to meet the tenor and express requirements of 35 U.S.C.

§112(b) (pre-AlA second paragraph) and are, thus, properly rejected.
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Claim Rejections - 35 USC § 103

In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102 and
103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory basis for
the rejection will not be considered a new ground of rejection if the prior art relied upon, and the rationale
supporting the rejection, would be the same under either status.

The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections
set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not

identically disclosed as set forth in section 102 of this title, if the differences between the claimed

invention and the prior art are such that the claimed invention as a whole would have been obvious
before the effective filing date of the claimed invention to a person having ordinary skill in the art to

which the claimed invention pertains. Patentability shall not be negated by the manner in which the
invention was made.

This application currently names joint inventors. In considering patentability of the claims the
examiner presumes that the subject matter of the various claims was commonly owned as of the effective
filing date of the claimed invention(s) absent any evidence to the contrary. Applicant is advised of the
obligation under 37 CFR 1.56 to point out the inventor and effective filing dates of each claim that was not
commonly owned as of the effective filing date of the later invention in order for the examiner to consider
the applicability of 35 U.S.C. 102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2) prior art against the later
invention.

Claims 1-5 and 7-9 are rejected under 35 U.S.C. 103 as being unpatentable over Garrett (WO
2009/108147 A1; 2009) in view of Hani et al. (WO 2010/105052 A1; 2010).

Garrett teaches dapsone compositions with a pharmaceutically acceptable carrier for topical
delivery of dapsone (p.12, 1.1-2).

Garrett teaches that the topical composition preferably includes a thickening agent or thickener as
part of the carrier, such as, e.g., polymeric thickeners, to increase viscosity, stability and improve
suspending capability when added to a mixture (p.13, 1.22-29). Garrett discloses polymeric thickeners that
may be employed in the composition, such as the gelling agent CARBOPOL, a cross-linked acrylic acid

polymer (also known as carbomer), and further teaches that the thickener generally comprises between

about 0.2-4% w/w of the composition (p.15, 1.5-19).
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Garrett additionally teaches that the topical composition includes an organic solvent system,
preferably diethylene glycol monoethyl ether (DGME, also known as ethoxydiglycol; p.13, 1.30-p.14, 1.2),
which is generally incorporated in an amount of about 25-35% w/w of the composition (p.17, 1.4-12).

Garrett teaches that the topical composition also preferably contains a preservative to prevent or
diminish microorganism growth, such as methyl paraben (p.17, 1.14-21).

Garrett further discloses that the topical composition comprise between 0.5-10% w/w dapsone
(p.19, 1.24-25).

Garrett teaches a preferred composition comprising about 5% w/w dapsone; about 0.85% w/w
carbomer 980; about 25% w/w DGME; about 0.2% w/w methyl paraben; about 0.2% w/w sodium
hydroxide; and about 68.75% w/w purified water (p.20, 1.6-9).

Garrett teaches that the relative percentages of each of the components of the composition may
be varied depending upon the desired strength of the formulation, gel viscosity, and desired ratio of
microparticulate to dissolved dapsone (p.20, 1.10-13).

Garrett further teaches that the compositions are effective for the treatment of rosacea by
applying the dapsone composition once or twice daily (p.3, 1.5-6; p.7, 1.30-p.8, 1.9).

Garrett differs from the instant claims only insofar as it does not explicitly teach (1)
acrylamide/sodium acryloyldimethyl taurate copolymer in an amount of "about 2% to about 6% w/w"
(claim 1), particularly about 4% w/w (claim 7) or (2) the exact claimed amount of DGME (i.e., “about 30%
w/w”; claims 2, 7) or the exact claimed amount of dapsone ("about 7.5% w/w"; claims 1 and 7).

Hani et al. teaches that acrylamide/sodium acryloyldimethyl taurate copolymer is a thickener or
viscosity increasing agent suitable for use in topical personal care compositions (p.24-28, para.[0118];
abstract).

A person of ordinary skill in the art before the effective filing date of the claimed invention would
have had a reasonable expectation of success in substituting the cross-linked acrylic acid polymer (also
known as carbomer or CARBOPOL) thickener of the dapsone formulation described in Garrett as being
advantageously incorporated in an amount of 0.2-4% w/w (which clearly suggests amounts of "about 4%

w/w" as claimed) with acrylamide/sodium acryloyldimethyl taurate copolymer because each was well
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known in the art to be a suitable thickening agent for topical personal care products, as evidenced by
Garrett and Hani et al. The substitution, therefore, of one for the other would have been prima facie
obvious before the effective filing date of the claimed invention because the cross-linked acrylic acid
polymer and acrylamide/sodium acryloyldimethyl taurate copolymer were known functional equivalents in
the topical pharmaceutical art. “When a patent ‘simply arranges old elements with each performing the
same function it had been known to perform’ and yields no more than one would expect from such an
arrangement, the combination is obvious.” See KSR International Co. v. Teleflex Inc., 82 USPQ2d 1385
(U.S. 2007) at 1395-1396, quoting Sakraida v. AG Pro., Inc., 425 U.S. 273 (1976) and In re Fout, 675
F.2d 297, 301 (CCPA 1982) ("Express suggestion to substitute one equivalent for another need not be
present to render such substitution obvious™).

In further support of prima facie obviousness, note that the teachings in Garrett provide for ranges
of dapsone, DGME and polymeric thickener that clearly meet and/or circumscribe the ranges instantly
claimed. See, e.g., Garrett at p.15, 1.5-19; p.17, 1.4-12; and p.19, 1.24-25, which disclose the use of 0.5-
10% w/w dapsone and about 25-35% w/w DGME, as well as about 0.2-4% w/w polymeric thickener
(which clearly suggests the use of the same amount of another thickener, such as that of Hani et al.).
Such ranges clearly overlap or encompass Applicant's instantly claimed amounts of:

(i) “about 7.5% w/w” dapsone (claims 1 and 7);

(ii) “about 30% w/w” DGME (claims 2 and 7); and

(iiii) “about 2% w/w to about 6% w/w” polymeric thickener (claim 1), particularly “about 4% w/w"
(claims 3 and 7).

Note, further, that Garrett clearly suggests the incorporation of a polymeric thickener in an
amount of about 0.2-4% w/w of the composition, which clearly suggests the incorporation of another
thickener, such as the acrylamide copolymer thickener of Hani et al., within such a desirable range. The
disclosure of incorporating the polymeric thickener within the range of 0.2-4% w/w of the composition is a
clear suggestion to incorporate the polymeric thickener (such as that of Hani et al.) in an amount that

constitutes “about 4% w/w” of the composition as instantly claimed (claims 1, 3 and 7).
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Thus, Garrett teaches the use of such components in amounts that clearly meet or encompass
the ranges specifically recited in the present claims. As stated by the MPEP at §2144.05, “In the case
where the claimed ranges ‘overlap or lie inside ranges disclosed by the prior art' a prima facie case of
obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d
1575, 16 USPQ2d 1934 (Fed. Cir. 1990)..."[A] prior art reference that discloses a range encompassing a
somewhat narrower range is sufficient to establish a prima facie case of obviousness.” In re Peterson,
315 F.3d 1325, 1330, 65 USPQ2d 1379, 1382-83 (Fed. Cir. 2003). See also In re Harris, 409 F.3d 1339,
74 USPQ2d 1951 (Fed. Cir. 2005)."

A person of ordinary skill in the art before the effective filing date of the claimed invention would
have had a reasonable expectation of success in varying the amounts of the components of the
composition described in Garrett within the disclosed ranges therein. This is because Garrett teaches that
the components may be employed in varying amounts within the described parameters, while retaining
the therapeutic functionality of the composition. The selection of the optimal amounts of the components
of the composition would have been a routine matter of optimization on the part of the artisan of ordinary
skill, said artisan recognizing that the individual components may be varied within the broader ranges
described in Garrett while still preserving the therapeutic properties of the composition. Moreover, the fact
that the claimed ranges overlap and fall within those described in the prior art is clear evidence of prima
facie obviousness. MPEP §2144.05.

Therefore, the invention as a whole would have been prima facie obvious 1o a person of ordinary

skill in the art before the effective filing date of the claimed invention.

Claims 6 and 10 are rejected under 35 U.S.C. 103 as being unpatentable over Garrett (WO
2009/108147 A1; 2009) in view of Hani et al. (WO 2010/105052 A1; 2010), as applied above to claims 1-
5 and 7-9, taken in further view of Garrett (WO 2009/061298; 2009).

Garrett ‘147 in view of Hani et al. as applied above to claims 1-5 and 7-9.

Garrett “147 in view of Hani et al. differ from the instant claims only insofar as they do not

explicitly teach administration of the topical dapsone preparation to treat acne vulgaris (claims 6, 10).
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Garrett 298 teaches that oral dapsone was known to be effective for the treatment of acne (p.9,
1.31-34). Garrett '298 teaches that topical dapsone gel formulations have been shown to be effective in
the treatment of acne vulgaris and result in <1% of the systemic exposure that is seen with typical oral
dapsone treatment (p.11, 1.1-4).

A person of ordinary skill in the art before the effective filing date of the claimed invention would
have had a reasonable expectation of success in administering the topical dapsone preparation of Garrett
147 in view of Hani et al. for the treatment of acne vulgaris because Garrett ‘298 teaches that topical
dapsone was known in the art to be an effective treatment for acne vulgaris. The skilled artisan would
have been motivated to do so because dapsone was well known in the art to be an effective therapy for
treating acne vulgaris and topical application of dapsone for this purpose was known to significantly
reduce systemic exposure to dapsone as compared to oral therapy, thereby reducing adverse side effects
associated with dapsone therapy for acne. It would, therefore, have been prima facie obvious to the
ordinarily skilled artisan before the effective filing date of the claimed invention to employ the topical
dapsone preparation of Garrett ‘147 in view of Hani et al. for the purpose of treating acne vulgaris.

Therefore, the invention as a whole would have been prima facie obvious 1o a person of ordinary

skill in the art before the effective filing date of the claimed invention.

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created doctrine grounded in public
policy (a policy reflected in the statute) so as to prevent the unjustified or improper timewise extension of the “right to
exclude” granted by a patent and to prevent possible harassment by multiple assighees. A nonstatutory double
patenting rejection is appropriate where the claims at issue are not identical, but at least one examined application
claim is not patentably distinct from the reference claim(s) because the examined application claim is either
anticipated by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46
USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759
F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re
Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA
1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may be used to overcome
an actual or provisional rejection based on a nonstatutory double patenting ground provided the reference application
or patent either is shown to be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement. A terminal disclaimer must be signed in
compliance with 37 CFR 1.321(b).

The USPTO internet Web site contains terminal disclaimer forms which may be used. Please visit
http://www.uspto.gov/forms/. The filing date of the application will determine what form should be used. A web-
based eTerminal Disclaimer may be filled out completely online using web-screens. An eTerminal Disclaimer that

63



Application/Control Number: 14/885,805 Page 13
Art Unit: 1629

meets all requirements is auto-processed and approved immediately upon submission. For more information about
eTerminal Disclaimers, refer to http:/www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp.

Claims 1-10 are rejected on the ground of nonstatutory double patenting as being unpatentable
over claims 1-6 of U.S. Patent No. 9,161,926.

‘926 claims a topical pharmaceutical composition comprising about 7.5% w/w dapsone, about
30% w/w to about 40% w/w diethylene glycol monoethyl ether, about 2% w/w to about 6% w/w of a
polymeric viscosity builder consisting of acrylamide/sodium acryloyldimethyl taurate copolymer, and
water, wherein the composition does not comprise adapalene (patent claims 1-3). '926 additionally claims
an embodiment of this topical pharmaceutical composition that comprises about 7.5% w/w dapsone,
about 30% w/w diethylene glycol monoethyl ether, about 4% w/w of a polymeric viscosity builder
consisting of acrylamide/sodium acryloyldimethyl taurate copolymer, and water, also wherein the
composition does not comprise adapalene (patent claim 5). '926 additionally provides for the topical
composition to further comprise methyl paraben (patent claims 4, 6).

‘926 differs from the instant claims only insofar as it does not explicitly claim a method for treating
a dermatological condition, e.g., acne vulgaris, by administering the claimed topical composition (claims
1,5-7, 9-10).

In the ‘926 disclosure, however, the patentee discloses that the topical dapsone composition is
therapeutically effective for the treatment of various dermatological conditions, including acne vulgaris,
rosacea, atopic dermatitis, bed sores, keratosis pilaris, etc. (col.3, 1.28-45; col.11, 1.60-col.12, [.10).

A person of ordinary skill in the art at the time of the invention would have had a reasonable
expectation of success in administering the topical dapsone composition as provided for in the '926
claims to a subject in need of treatment of the recited dermatological conditions for the purpose of treating
the same because the ‘926 disclosure specifically teaches that the topical dapsone composition may be
formulated for the purposes of treating the same dermatological conditions as instantly claimed. The
skilled artisan would have sought to employ the topical dapsone composition of the '926 claims for the
additional therapeutic utilities disclosed in the specification of the '926 patent for medicinal purposes. It
would, therefore, have been prima facie obvious to the ordinarily skilled artisan at the time of the instant

invention to utilize the topical dapsone composition of the '926 claims for the treatment of the same
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dermatological conditions as instantly claimed in view of the utilities disclosed by the patentee of the '926
claims.

A patent's "disclosure may be used...to answer the question whether claims merely define an
obvious variation of what is earlier disclosed and claimed.” AbbVie Inc. v. Mathilda & Terence Kennedy
Inst. of Rheumatology Trust, 112 USPQ2d 1001, 1012 (Fed. Cir. 2014) (quoting /n re Basell Poliolefine
Italia S.P.A., 89 USPQ2d 1030, 1036 (Fed. Cir. 2008). The '926 patent discloses that the above-cited
utilities are within the scope of the invention. These aspects of the instant claims are, therefore, obvious
over the '926 patent. The AbbVie court explicitly noted that the Federal Circuit has "repeatedly approved
examination of the disclosed utility of the invention claimed in an earlier patent to address the question of
obviousness" and that "a later expiring patent is not patentably distinct from an earlier expiring patent if it
merely claims a disclosed utility of the earlier claimed invention." /d. For example, when the claims in a
later-expiring patent "merely recite methods of administering" the compositions claimed in the earlier
patent, they are not patentably distinct over the claims of the earlier expiring patent.” /d. (quoting Pfizer,
Inc. v. Teva Pharms. USA, Inc., 86 USPQ2d 1001, 1008 (Fed. Cir. 2008)).

This is a non-provisional nonstatutory double patenting rejection.

Claims 1-5 and 7-9 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-12 of U.S. Patent No. 8,586,010, or are provisionally rejected on the ground
of nonstatutory double patenting as being unpatentable over claims 1, 4-7 and 13-19 of U.S. Patent
Application No. 14/063,841, each alternatively taken in view of Garrett (WO 2009/108147 A1; 2009) and
Hani et al. (WO 2010/105052 A1; 2010).

‘010 or ‘841 each individually claim a method of treating rosacea in a patient in need thereof by
administering a topical dapsone preparation that comprises about 5 wt% dapsone, about 0.85 wt%
carbomer 980, about 25 wt% diethylene glycol monoethyl ether, about 0.2 wt% methyl paraben, about 0.2
wt% sodium hydroxide and about 68.75 wt% purified water.

The amounts of dapsone (“about 5 wt%”) or diethylene glycol monoethyl ether (*about 25 wt%”)

as recited in the ‘010 or ‘841 claims are understood to meet Applicant’s required amounts of “about 7.5%
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w/w” dapsone and “about 30% w/w” diethylene glycol monoethyl ether as provided for in instant claims 1,
2 and 7, absent any explicit definition of the amount of variation tolerated by the term "about” as used in
the instant claims.

‘010 or ‘841 differ from the instant claims only insofar as they do not explicitly teach the
incorporation of acrylamide/sodium acryloyldimethyl taurate copolymer in an amount of “about 4% w/w”
(claims 1, 3, 7).

Garrett teaches dapsone compositions with a pharmaceutically acceptable carrier for topical
delivery of dapsone (p.12, 1.1-2). Garrett teaches that the topical composition preferably includes a
thickening agent or thickener as part of the carrier, such as, e.g., polymeric thickeners, to increase
viscosity, stability and improve suspending capability when added to a mixture (p.13, 1.22-29). Garrett
discloses polymeric thickeners that may be employed in the composition, such as the gelling agent
CARBOPOL, a cross-linked acrylic acid polymer (also known as carbomer), and further teaches that the
thickener generally comprises between about 0.2-4% w/w of the composition (p.15, 1.5-19). Garrett further
teaches that the compositions are effective for the treatment of rosacea by applying the dapsone
composition once or twice daily (p.3, 1.5-6; p.7, 1.30-p.8, 1.9).

Hani et al. teaches that acrylamide/sodium acryloyldimethyl taurate copolymer is a thickener or
viscosity increasing agent suitable for use in topical personal care compositions (p.24-28, para.[0118];
abstract).

A person of ordinary skill in the art before the effective filing date of the claimed invention would
have had a reasonable expectation of success in substituting carbomer thickener of the dapsone
formulation of the ‘010 or '841 claims with acrylamide/sodium acryloyldimethyl taurate copolymer because
each was well known in the art to be a suitable thickening agent for topical personal care products, as
evidenced by Garrett and Hani et al. The substitution, therefore, of one for the other would have been
prima facie obvious before the effective filing date of the claimed invention because the cross-linked
acrylic acid polymer and acrylamide/sodium acryloyldimethyl taurate copolymer were known functional
equivalents in the topical pharmaceutical art. “When a patent ‘simply arranges old elements with each

performing the same function it had been known to perform’ and yields no more than one would expect
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from such an arrangement, the combination is obvious.” See KSR International Co. v. Teleflex Inc., 82
USPQ2d 1385 (U.S. 2007) at 1395-1396, quoting Sakraida v. AG Pro., Inc., 425 U.S. 273 (1976) and In
re Fout, 675 F.2d 297, 301 (CCPA 1982) ("Express suggestion to substitute one equivalent for another
need not be present to render such substitution obvious").

The skilled artisan also would have had a reasonable expectation of success in incorporating the
acrylamide copolymer thickening agent into the topical dapsone preparation in an amount of, e.g., "about
4% w/w" as instantly claimed because Garrett teaches topical dapsone formulations for the treatment of
rosacea in which the polymeric thickening agent is included in amounts of up to 4% w/w of the
composition. The skilled artisan would have recognized that the optimal amount of the polymeric
thickening agent would have been a routine matter of optimization on the part of the artisan of ordinary
skill, said artisan recognizing that the polymeric thickener may be advantageously included in topical
dapsone formulations in an amount of up to 4% w/w of the composition and still constitute a
therapeutically effective preparation for the treatment of rosacea, as evidenced by Garrett.

This is a non-provisional rejection over the claims of U.S. Patent No. 8,586,010 and a provisional

rejection over the claims of U.S. Patent Application No. 14/063,841.

Claims 6 and 10 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-12 of U.S. Patent No. 8,586,010, or are provisionally rejected on the ground
of nonstatutory double patenting as being unpatentable over claims 1, 4-7 and 13-19 of U.S. Patent
Application No. 14/063,841, each alternatively taken in view of Garrett (WO 2009/108147 A1; 2009) and
Hani et al. (WO 2010/105052 A1; 2010) as applied above to claims 1-5 and 7-9, further in view of Garrett
(WO 2009/061298; 2009).

‘010 or ‘841 as applied above to claims 1-5 and 7-9, each alternatively taken in view of Garrett
‘147 and Hani et al.

‘010 or ‘841, each alternatively taken in view of Garrett ‘147 and Hani et al., differ from the instant
claims only insofar as they do not explicitly teach administration of the topical dapsone preparation to

treat acne vulgaris (claims 6, 10).
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Garrett ‘298 teaches that oral dapsone was known to be effective for the treatment of acne (p.9,
1.31-34). Garrett '298 teaches that topical dapsone gel formulations have been shown to be effective in
the treatment of acne vulgaris and result in <1% of the systemic exposure that is seen with typical oral
dapsone treatment (p.11, 1.1-4).

A person of ordinary skill in the art before the effective filing date of the claimed invention would
have had a reasonable expectation of success in administering the topical dapsone preparation of the
‘010 or the ‘841 claims, each alternatively taken in view of Garrett ‘147 and Hani et al., for the treatment
of acne vulgaris because Garrett ‘298 teaches that topical dapsone was known in the art to be an
effective treatment for acne vulgaris. The skilled artisan would have been motivated to do so because
dapsone was well known in the art to be an effective therapy for the treatment of acne vulgaris and topical
application of dapsone for this purpose was known to significantly reduce systemic exposure to dapsone
as compared to oral therapy, thereby reducing the adverse side effects associated with dapsone therapy
for acne. It would, therefore, have been prima facie obvious to the ordinarily skilled artisan before the
effective filing date of the claimed invention to employ the topical dapsone preparation of the ‘010 or ‘841
as modified by Garrett ‘147 and Hani et al. for the purpose of treating acne vulgaris.

This is a non-provisional rejection over the claims of U.S. Patent No. 8,586,010 and a provisional

rejection over the claims of U.S. Patent Application No. 14/063,841.

Conclusion
Rejection of claims 1-10 is proper.
No claims of the present application are allowed.
Applicant is requested to specifically point out the support for any amendments made to the
disclosure in response to this Office action, including the claims (M.P.E.P. §§ 714.02 and 2163.06). In
doing so, applicant is requested to refer to pages and line (or paragraph) numbers (if available) in the as-

filed specification, not the published application. Due to the procedure outlined in M.P.E.P. § 2163.06 for

interpreting claims, other art may be applicable under 35 U.S.C. § 102 or 35 U.S.C. § 103(a) once the

aforementioned issue(s) is/are addressed.

68



Application/Control Number: 14/885,805 Page 18
Art Unit: 1629

Any inquiry concerning this communication or earlier communications from the examiner should
be directed to Leslie A. Royds Draper whose telephone number is (571)272-6096. The examiner can
normally be reached on Monday-Friday (8:30 AM-5:00 PM).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Jeffrey S. Lundgren can be reached on (571)-272-5541. The fax phone number for the organization
where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained from
either Private PAIR or Public PAIR. Status information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative
or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-
1000.

/Leslie A. Royds Draper/
Primary Examiner, Art Unit 1629

November 12, 2015
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TOPICAL PERSONAL CARE AND PHARMACEUTICAL COMPOSITIONS AND
USES THEREOF

FIELD OF THE INVENTION

[0001] The present invention relates to topical compositions comprising at least onc personal care
acid or one pharmaceutical acid, and lightly- to moderately crosslinked poly(N-vinyl-2-pyrrolidone)
(“PVP”). The lightly- to moderately crosslinked PVP has been found to provide unique thickening
elfects in acidic systems that arc essentially stable (e.g.,, do not phasc separate and maintain

rheological properties) even with prolonged storage.

{0002} Particularly, the invention relates to the compositions having 0.5% (% w/w) ot more of at
least one personal care acid or pharmaceutical acid. These compositions ideally have an acidic pH,
especially a pll less than 6, and more preferably a pH less than 4, and especially preferably less than
2. These formulations find application on the skin, hair, scalp, foot, or lip of an mammal, preferably
man, as a smoothing composition, a meisturizing composition, a skin firming composition, a skin
lightening composition, an age-spot composition, a shampoo, or a cream for use around the eyes or

mouth.

[0003] Surprisingly, the topical compositions described herein deliver the personal care and/or
pharmaceutical acid with reduced skin irritation, a significant breakthrough in this field where

discomfort issues are well known.

DESCRIPTION OF RELATED ART

[0004] Topical personal care and pharmaceutical compositions are products consumers around the
globe have come to depend and rely on for the innumerable benefits they impart. Sold both by
prescription and over-the-counter {non-prescriptive), they are applied to the exterior of the body to
the skin, scalp, hair, feet, and lips. They may be cosmetic in effect, meaning they impart primarily
aesthetically beneficial results (like minimizing fine lines and wrinkles), ot they may relieve or cure
clinical conditions (like acne vulgaris or warts), or fall somewhere between the cosmetic and

medical indications, Across all these uses, many different product forms are employed, and vary
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from thickened “semi-solids” like foundations, concealers, lipsticks, and lip balms, to creamy
cmulsions, gels, ointments, and lotions, or may be lighter “bodied” compositions such as liquid
soaps, washes, and rinses. In short, topical personal care and pharmaceutical compositions are

ubiquitous in today’s modern world.

[0005] It has been known for some time that acidic personal and pharmaceutical compositions
elicit special responses when applied topically. In this broad concept, the term /ow pH means
having a pH of 6 or less. More particularly, low pH compositions can cause an increase in
epidermis exfoliation to alleviate skin conditions (e.g., hyperkeratosis, dry/flaky/itchy skin),
enhance moisturization to help minimize the appearance of lines and wrinkles, increase dermal
thickness, and increase dermal perfusion (vascular effects). A review of these actions as related to a
particular type of acids, hydroxy acids and retinoids, is provided in Ramos-e-Silva, ef al., “Hydroxy
acids and retinoids in cosmetics,” Clinics in Dermatog., 2001; 19:460-466, which is hereby
incorporated in its entirety by reference. Also, an instructive review of alpha hydroxy acids,
including the types, mechanisms of action, formulations, and treatment results, is provided by Van
Scott, L.J., “Alpha-hydroxyacids in the treatment of signs of photoaging,” Clinics in Dermal., 1996;
14: 217-226, which also is incorporated in its entirety by reference. This article recognizes pHs in

the range from 0.6 to 4.0.

[0006] While low pH topical compositions can provide useful benefits to the consumer, they can
pose real challenges to the formulation scientist, production staff, and even the consumer, 1t is well
appreciated by one skilled in the art that low pH fluids can be difficult to thicken, or to maintain a
stable viscosity and/or pH. Thickeners commonly uscd in low pH systems include xanthan gum
and magnesium aluminum silicate combinations. At addition levels to create “thick™ or “stiff”
consistencies, these thickeners may cause pilling (localized formulary incompatibility that leads to

coagulation) or impart an unpleasant, stringy texture to the end product.

[0007] Alternatively, acrylic acid polymers, and polyacrylamides may be used. Their
manufacturers usually recommend dispersing them in water and then neutralizing to aftain a desired

viscosity target, which simply is not possible when the product inherently remains strongly acidic.
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[0008] Other thickeners are known, For example, Carbopol® Aqua SF-1, a lightly crosslinked
acrylate copolymer is sold by The Lubrizol Corporation. Product information indicates it is
effective at a pH of 3.5 and higher. Also sold by The Lubrizol Corporate is C.’:n'bopol® Aqua CC
Polymer, a polyacrylate-1 crosspolymer. The product white paper recommends neuiralizing the
polymer between a pH of 3.5 to 4.0, and, optionally, the pH can be adjusted (higher) by the addition
of base. However, there still remains a need for a thickening agent that is effective at pHs of 6 or

less, more preferably at very low pHs of 4 or less, and especially at extremely low pH of 2 or less.

[0009] Also known is U.S. patent 5,422,112, which discloses a thickener system including a
combination of xanthan gum, magnesium aluminum silicate and polyacrylamide. The compositions
are the to be particularly effective at low pH used especially for thickening alpha-hydroxy
catboxylic acids and salts thereof, Typically, magnesium aluminum silicates have a recommended

pH range of about 4.2 to 5.2, and typically are not the choice thickener for very low pH systems.

[0010] Similarly, U.S. patent 5,874,095 claims an enhanced skin penetration system comprising a
nonionic polyacrylamide of high molecular weight, for improved topical delivery of drugs at low

pH.

[0011] Further descriptions of acrylic acid thickeners are given in U.S. patents 2,883,351;
2,956,046; 3,035,004; and 3,436,378.

[0012] Poly(N-vinyl-2-pyrrolidone) and its salts and esters are described in U.S. patents
6,436,380; 6,197,281; 6,333,039; 6,685,952; and 7,108,860 as rheology modifiers or thickeners in
personal care products.

[0013) U.S patent application 2003/0118620 teaches a thickening system for cosmetic

composition of low pH, comprising a polysaccharide and taurate copolymer.

[0014] Polymeric thickeners for acidic surfactant compositions are described by U.S. patent
4,552,685, and hy U.S. patent 4,529,773. However, these acidic-thickened solutions require high
levels of surfactant in order to solubilize the copolymers and they have higher viscosities at pH 7

than when the pH is lowered into the acidic region,
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[0015] As shown in this summary, there remains a strong demand and need for a thickening
material for low pH, very low pH, and extremely low pH systems, particularly one that maintains
stable viscosity, pH, and preferably viscosity and pH. Preferably, this thickener is ¢asy to handle,
readily dispersibie, and provides smooth, thickened consistencies, without being stringy or creating

pilling.

[0016] Interest in thickening acidic compositions stems, in part, from the growth of acid products
that consumers are demanding and using, Although the use ol alpha hydroxy acids as therapy for
photoaged skin was known to medical doctors by 1989 (Van Scott, E.J., “Alpha hydroxy acids:
procedures for use in clinical practice, Cufis, 1989; 43: 222-228), a non-prescriptive market demand
did not exist until 1992, when Avon launched Arnew Perfecting Complex For Face (Avon Products,
Inc, website: WW.avoncomgany.com/brands/skincare.hlm}). Indeed, the U.S. Food and Drug
Administration (FDA) confirms that it was not until 1992 that they received the first four
registrations for new consumer products containing glycolic acid as an active ingredient (Barrows,
JN., Mcmorandum to thc Administrative File, "Guidance for Industry: Labeling for Topically
Applied Cosmetic Products Containing Alpha Hydroxy Acids as Ingredients,” Office of Cosmetics
and Colors, CFSAN, FDA, September 12, 2002.) Market demand for these low pH, topically
applied products grew such that by 1997 forty-two such product registrations were rcccived by the
FDA.

[0017] With the growth of this new market segment, consumers began to experience potentially
harmiul side eflects like stinging, redness, and burning. Between 1992 and 2004 the FDA received
114 side-effect complaints (U.S. Feod and Drug Administration, Guidance. Labeling for cosmetics
containing alpha hydroxy acids, http//www.cfsan/fda/gov/guidance.html, Janvary 10, 2005).

Hence, there remains a real need for products and methods for reducing the irritation of these

products while maintaining their efficacy in treating various skin and hair conditions.

[0018] As it will be explained later, the present invention is also related to lightly- to moderately-
crosslinked poly(N-vinyl-2-pyrrolidonc).  This polymer was first introduced in U.S. patent
5,073,614, In that patent it is taught to be the precipitation polymerization product of N-vinyl-2-
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pyrrolidone monomer in an organic solvent, such as an aliphatic hydrocarbon solvent (preferably
cyclohexane or heptane) or an aromatic hydrocarbon (such as toluene) in the presence of about
0.2% to 1% by weight of a crosslinking agent. The fine, white powders thus produced have an
aqueous gel volume of about 15 mL to 150 mL of polymer, and a Brookfield viscosity in 5%

aqueous solution of at least about 10,000 cP.

[0019] This lightly- to moderately-crosslinked poly(N-vinyl-2-pyrrolidone) polymer also was the
subject of U.S. patent 5,139,770, filed December 17, 1990 and issued August 18, 1992, In this
patent examples are provided for a cream rise (pH of 4), a hair conditioner (pH of 4), and a blow
dry styling lotion (pH of 6), which have been pH-adjusted by the addition of citric acid or
phosphoric acid. Although not specified, one skilled in the art recognizes that the acid addition
level in these formulations is small, much less than 0.5% (% w/w). As such, formulation scientists
regard these acids at these levels not as functional acids (e.g., lor the trearment of skin or hair
conditions), but, instead as pHf adjustors, necessary to protonate the quaternary polymer(s) to make

them mote substantive to hair.

[0020] U.S. patent 5,716,634 teaches a lightly-crosslinked N-viny! lactam polymer in form of
stable, clear, flowable, homogenized hydrogel, may be used as a carrier for cosmetic/pharma active
for hair or skin vse. A controlled release drug-delivery composition comprising a lightly-
crosslinked poly(N-vinyl-2-pyrrolidone) polymer is the subject of U.S. patent 5,252,611, Also, the
production of lightly-crosslinked poly(V-vinyl-2-pyrrolidone) polymer in an oil-in-water or water-

in-o0il emulsion is taught in U.8. patent 6,177,068.

[0021] A summary of some properties of light- to moderately-crosslinked poty(N-vinyl-2-
pyrrolidone) is given in Shih, IS, “Charactcristics of lightly crosslinked poly(N-
vinylpyrrolidone),” Polymer Materials: Science & Engineering Preprint, 72,374, 1995.

[0022] Still more information on this lightly crosslinked poly(N-vinyl-2-pyrrolidone) polymer is
given in the following U.S. patents: 5,162,417; 5,312,619, 5,622,168, 5,564,385; and 6,582,711.

S
SUBSTITUTE SHEET (RULE 26)

76



WO 2010/105052 PCT/US2010/026976

DN 3168 P3

[0023] These nine U.S. patents ("770, *634, 611, "068, *417, *619, *168, *385, and *711) and the
Shih article mentioned in the above paragraphs are hereby incorporated in their entirety by

reference.

[0024] Hence, a first objective of the present invention is to provide a wide range of easy-to-use,
topical compositions having at least one personal care or pharmaceutical acid that are effectively
thickened. The invention also secks a method to deliver the personal care/pharmaceutical acid(s),
and also the use of this method to reduce the perecived irritation and sting discomfort so these
compositions find greater efficacy and consumer appeal.

SUMMARY OF THE INVENTION

[0025] Surprisingly, it has been discovered that lightly- to moderately-crosslinked PVP effectively
and quite elegantly thickens topical compositions having a personal care or pharmaceutical acid,

even at a low pH of 6 or less, or very low pHs of 4 or less, or even extremely low pHs of 2 or less.

[0026] Additionally and even more surprising, it has been discovered that the use of these topical
compositions thickened with lightly- to moderately-crosstinked PVP reduce irritation and sting

discomfort compared to formulas without the lightly- to moderately-crosslinked PVP.

[0027] Hence, a first object of the present invention is to provide a thickener system particularly
suited for use with acidic topical compositions, wherein the thickening agent compriscs lightly- to
moderately-crosslinked PVP. The topical compositions are those compositions for use on the
exterior (I.e., skin, hair, feet, and/or lips) of an mammal, such as man, horses, cats, and dogs. These
thickened compositions serve both prescriptive and non-prescriptive markets, such as
pharmaceutical and personal care compositions for skin care, hair care, foot carc, scalp care, and

sun care.

[0028] In these topical compositions the amount of lightly- to moderately-crosslinked PVP
represents from about 0.5% to about 10% by weight of the total composition, and more preferably
from about 1% to about 6% by weight. At these addition levels the low-shear (“Brookfield™)
viscosity typically is about 7000 ¢P or more, and more typically is about 10,000 cP or more.
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[0029] A second objective of the present invention is the use of these thickened, acidic
compositions to deliver the personal care and/or pharmaceutical acid to the exterior of a mammal,
and to use this method to reduce irritation and sting compared to compositions not having the

lightly- to moderately-crossiinked PVP.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Figure 1 is a graph of viscosity as a function of time for an acne gel produced in

accordance with Example 8.

0031} Figure 2 is a graph of pH as a function of time for an acne gel produced in accordance with

Example 8.

DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION

[0032] The present invention relates to compositions comprising at least one personal care or
pharmaceutical acid, and lightly- to moderately-crosslinked poly(N-vinyl-2-pyrrolidone) (“lightly-
to moderately-crosslinked PVP”) to thicken the composition. Surprisingly, it has been discovered
that the lightly- to moderately-crosslinked PVP increases the viscosity of these compositions,
stabilizing the viscosity and pH of these formulations that historically have proved difficult to
thicken and stabilize. Lightly- to moderately-crosslinked PVP creates elegant, smooth, thickened
compositions even at a pH as low as 1.3, a performance that is essentially unmatched by other

thickeners.

[0033] Additionally, the invention relates to the use of these thickened compositions to deliver the
acid to the skin, scalp, feet, or lips of a mammal, preferably man. Even more surprising, it has been
discovered that the use of such thickened acidic compositions reduce irritation and sting discomfort

compared to an equivalent formulation not having the lightly- to moderately-crosstinked PVP.
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[0034] Due to the inherent complexity in hese compositions, their ingredients, product forms, and
uses, it will be appreciated that definitions of terms will help describe preferred embodiments of the

invention.

[0035] The term personal care compositions (or formulations) refer to compositions intended for
topical use on a mammal, including, man, horses, cats, and dogs. These compositions include skin,
hair, scalp, foot, or lip compositions, including those compositions that can be purchased with and
without a doctor’s prescription. These personal care compositions can provide any number of
known benefits, such as: moisturize, prevent wrinkles, treat wrinkles, firm skin, treat blemishes,
protect from ultraviolet radiation, protect from thermal damage, lighten skin color, remove dirt / soil
/ dead skin / blocked pores, and treat keratosis {e.g., corns, calluses, and warts). The personal care
compositions also may comprise other active and non-active ingredients to assist in their benefit,

delivery, spreadability, emolliency, film formation, stability, and/or thickening.

[0036] The term lightly- fo moderately-crosslinked PVP, unless otherwise noted, specifically
refers to polymer essentially consisting of lightly- to moderately-crosslinked poly(N-vinyl-2-
pyrrolidone) having at least one of the following characteristics: (1) an aqueous swelling parameter
defined by its gel volume from about 15 mL/g to about 300 mL/g, more prelerably from about 15
mL/g to about 250 mL/g, and most preferably from about 15 mL/g to about 150 mL/g, or (2) a
Brookfield viscosity of 5% lightly- to moderately-crosslinked PVP in a liquid carrier comprising
water at 25°C of at Icast 2,000 cP, morc prcferably of at least about 5,000 cP, and most preferably
of at least about 10,000 cP. Disclosure for these parameter ranges is provided in U.S. patent
5,073,614 and in Shih, J.S., er al. (1995). Synthesis methods for the lightly- to moderately-
crosslinked PVP are disclosed in a number ol references, including U.S. patents 5,073,614;
5,654,385; and 6,177,068. It is appreciated by a polymer scientist skilled in the art that the method
of synthesis is immaterial, inasmuch as the produced polymer achieves at least one of the

abovedefined parameters,

[0037] For example, U.S. patent *614 discloses different crosslinkers and crosslinker amounts that
yield lightly- to moderately-crosslinked PVP suitable for the present invention. The effect of
crosslinker amount on swell volume and viscosity is graphically presented in Shih, J.S,, ef ol

(1995). Thus, the lightly- to moderately-crosstinked PVP may be produced by the precipitation
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polymerization method of the 614 patent, by the hydrogel method described in the *385 patent, or
by the non-aqueous, heterogeneous polymerization method of the *068 patent. Certainly, other
techniques are contemplated to synthesize this polymer, provided the product meets the aqueous

swelling parameter and Brookfield viscosity requirements.

[0038] Final product viscosities may slightly vary for compositions containing lightly- to
moderately-crosslinked PVP made by these different methods. Nonetheless, these variations are
within the scope of the invention, as the lightly- to moderatcly-crosslinked PVPs thicken low pIl

compositions.

[0039] Unless otherwise specified, “lightly- to moderately-crosslinked PVP” does not refer to
swellable but water-insoluble crosslinked PVDP, such as the type sold into commercial trade under
the trade name Polyclar® by International Specialty Products, which differs from the

abovedescribed lightly- to moderately-crosslinked PVP.

[6040] The term viscosity refers to the proportionality coefficient between shear stress and shear
rate, and describes a composition’s resistance to flow. Because viscosity is dependent on shear rate,
specific measurcment information (such as viscometer, flow apparatus/spindle, and shear rate) is
required to properly define viscosity. As used herein, viscosity refers to the proportionality
coefficient determined from low shear rate, rotational flow, especially the viscosity measured by the
Brookfield LVT and Brookfield RVT viscometers operating at 10 revolutions per minute (rpm) at
25°C. Rcferences deseribing the Brookfield measurement of viscosities include the following, each
of which is hereby incorporated in its entirety by reference: Thibodeau, 1.., “Measuring viscosity of
pastes,” American Laboratory News, June 2004; McGregor, R.G., “Shelf life: does viscosity
malter?” Pharmaceutical Online, October 31, 2007; and McGregor, R.G., “When ointments

disappoint, the viscosity story,” Brookfield Engineering brochure.

[0041] The term sub-formulation refers to a composition having two or more ingredients that is
first prepared and then later blended with other ingredients as necessary. For example, sub-
formulations may be made containing thickening agent(s) and liquid carrier(s) [which may or may
not be solvents for the thickening agent(s)] with or without additional ingredicnts, and then divided

into specific lots for use in specific formulation(s) at a later time.
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[0042] The term ropical refers to any external parts of a mammal, such as man, horses, cats, and

dogs, and especially man, and includes skin, hair, scalp, lips, and feet.
10043] The term low pH refers to a pH of 6 or less.

[0044] The term very low pH refers to a pH of 4 or less.

[0045] The term exfremély low pH refers to a pH of 2 or less.

First embodiment of the invention

[0046] In a first embodiment of the invention, topical compositions are provided that have at least
one personal care acid or at least one pharmaceutical acid, and lightly- to moderately-crosslinked
PVP. In these compositions the lightly- to moderately-crosslinked PVP functions, in part, as a
thickener, especially to increase the low shear viscosity. It is surprising that lightly- to moderately-
crosstinked PVP effectively thickens low pH, very low pH, and extremely low pIl personal care and

pharmaceutical compositions, with results that are essentially unmatched by existing thickeners.

[0047] By virtue of having at least one personal care or pharmaceutical acid, these topical
compositions have a pH of less than 7, and more preferably, are low pll compositions. Even morc
preferable, these compositions have a very low pH, and in especially preferred embodiments, these
compositions have an extremely low pH. Generally speaking, very low pH and extremely low pH
are of greatest interest to the invention, as these compositions have proved most problematic to
thicken. As it will be discussed in greater detail separately, the use of acidic topical compositions
thickened with lightly- to moderately-crosslinked PVP has been discovered to produce less skin

irritation and sting than identical formulations without lightly- to moderately-crosslinked PVP,

[0048] A broad seclection of personal care acid and pharmaceutical acid compositions may be
successfully thickened according to the invention. Generally speaking, a most preferred family is
the hydroxy acid family, as their formulations most frequently cxhibit acidic pHs that are difficult to

thicken and stabilize. Hydroxy acids can be divided into four subfamilies: alpha hydroxy acids,
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beta hydroxy acids, alpha and beta hydroxy acids, and polyhydroxy acids.

[0049] Alpha hydroxy acids are frequently employed in skin lotions and the like, as they are
among the most useful exfoliation agents. By definition, alpha hydroxy acids possess a carboxylic
acid group with a hydroxyl group on the adjacent carbon atom. Both naturally occurring and
synthetic alpha hydroxy acids are known and suitable for use in the invention. Examples of alpha
hydroxy acids include, without limitation: alpha hydroxyethanoic acid, alpha hydroxyoctanoic acid,
alpha hydroxycaprylic acid, ascorbic acid, adipic acid, caprylic acid, capric acid, glycolic acid,
lactic acid, lauric acid, mandelic acid, myristic acid, palmitic acid, stearic acid, linoleic acid,

linolenic acid, ricinoleic acid, oleic acid, tartaric acid, elaidic acid, and erucic acid.

[0050] Most preferred are alpha hydroxy acids that exhibit high epidermis penetration so that they
may exert a maximum effect on the underlying dermis layer. Thus, the most effective alpha
hydroxy acids are those of small molecular weight, such as glycolic acid and lactic acid. This
preference, however, is not to say that the invention does not work in thickening higher molecular
weight acids. Rather, this preference merely recognizes a special class of hydroxy acids that are

used in many personal care and pharmaceutical compositions,

[0051] Like their alpha counterparis, bela hydroxy acids also find utility in the invention and in
skin care products due to their ability to penetrate the epidermis and activity in the dermal layer.
Beta hydroxy acids are those molecules having a carboxylic acid group and a hydroxyl group
scparated by two carbon atoms. Again, both naturally occurring and synthetic beta hydroxy acids
are known and may be used in the invention’s compositions. Specific examples of beta hydroxy
acids include, but are not limited to: beta hydroxybutanoic acid, tropic acid, trethocanic acid,

salicylic acid, and 5-(r-octanoyl) salicylic acid.

[0052] Also for use in the thickened topical compositions are alpha beta hydroxy acids. As the
same suggests, these acids contain at least one alpha hydroxy acid group and one beta hydroxy acid

group. Examples ol alpha beta hydroxy acids include: malic acid, citric acid, and tartaric acid.
[0053] A final member of the hydroxy acid family is the polyhydroxy acid, which, as the name
suggests, are molecules having at least one carboxylic acid functional group and more than 1
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hydroxyl group.  Polyhydroxy acids also may be naturally occurring or synthetically
manufacturered, and have a higher molecular weight than glycolic acid or lactic acid. As a result,
polyhydroxy acids are less penetrating than these two alpha hydroxy acids, and, as a result, provide
gentler skin effects, typically with reduced irritation. Examples of suitable polyhydroxy acids

include lactobionic acid, galactose, and gluconic acid.

[0054] Other personal care acids and pharmaceutical acids are known and are contemplated for
usc in the thickened compositions of the invention. Non-hydroxy acids that may be used are:
aminosulphonic compounds, (N-2-hydroxyethyl) piperazine-V'-2-ethanesulphonic acid; 2-
oxothiazoline-4-carboxylic acid (procysteine), pyruvic acid, trichloroacetic acid, etidronic acid,

dioic acid, azelaic acid, their salts, esters and derivatives, and blends thereof.

[0055] In order to achieve desired product performance, mixtures of different acids also may be
thickened, as well as combinations of acids and the corresponding salts. Suitable such salts include
the alkali metal salts ol phosphoric and sulphuric acids, e.g. potassium biphosphate and sodium

bisulphate,

[0056] The thickened topical compositions of the invention may be used where ever acidic
personal care and acidic pharmaceutical preparations find utility. Accordingly, the amount of
lightly- to moderately-crosslinked PVP in the composition depends on a variety of parameters,
including the amount and type of acid(s), other ingredients, and the desired product form, delivery,
and consumer “thickness” acceptance. T'or example, the thickened compositions may be an anti-
aging cream, a lotion for skin blemishes, a smoothing lotion, a moisturizing composition, a skin
lightening treatment, a shampoo, or a cream for use around the eyes or mouth. In these
formulations the amount of lightly- to moderately-crosslinked PVP may vary from about 0.1% to
about 10% (w/w) of the total formulation. More typically, however, the amount of lightly- to
moderately-crosslinked PVP varies from about 1% to about 6% (w/w) of the total formulation. As
illustrated in Examples 2—6, thickened acid systems containing from 43% to 71% glycolic acid were
effectively thickened to viscosities ranging from 15,000 cP to 37,000 ¢P with the addition of 4.5%
lightly- to moderately-crosslinked PVP,

[0057] At these addition levels of lightly- fo moderately-crosslinked PVP, the thickened low pH

12
SUBSTITUTE SHEET (RULE 26)

83



WO 2010/105052 PCT/US2010/026976

DN 3168 P3

compositions fypically have a Brookfield viscosity, as measured at 10 rpm and 25°C using an
appropriate spindle (e.g., T-C or T-E), from about 1,000 cP to about 100,000 cP. (Of course, the
product Brookfield viscosity depends on the panoply of factors outlined in the preceding
paragraph.) More preferably, hased on the contemplated product forms, the compositions have a

Brookfield viscosity from about 10,000 cP to 50,000 cP.

[0058] Because of the stabilized viscosity and pH provided by lightly- to moderately-crosslinked
PVP in these low pH formulations, compositions comprising this thickener may be a sub-
formulation or a complete formulation, Considering the challenges facing production scheduling,
batch preparation, and formulation changes, for example, it may be advantageous to prepare a sub-
formulation batch having the lightly- to moderately-crosslinked PVP, and then use portions of it at
some later time to prepare one or more final formulations. Alternatively, a complefe formulation
with the lightly- to moderately-crosslinked PVP may be made at essentially in one batch. The
compositions of Examples 2-6 may be viewed as examples of sub-formulations if they are not

desired as stand-along gel preparations (e.g., for skin care).

[0059] It was mentioned earlier that the amount of lightly- to moderately-crosslinked PVP in the
thickened, acidic formulation depends on a number of factors, including the desired product form.
The compositions do not produce “pilling” (incompatibilities and/or  phase
separations/agglomeration resulting in lumps) nor impart a stringy texture to the composition even
at extremely low pH. This relationship between lightly- to modecratcly-crosslinked PVP and

viscosity cannot be overstated, as thickeners generally are not known for such low pH systems.
[0060] The thickening additive compositions in accordance with this disclosure can be easily
prepared by conventional methods known to persons of ordinary skill in the art, employing methods

such as, simple mixing, blending, and homogenization using physical means or heat blending.

Second embodiment of the invention

[0061] In a second embodiment of the invention, the thickened topical compositions are used to
deliver the personal care and/or pharmaceutical acid(s) to the skin, hair, scalp, foot, or lip of a

mammal in need of treatment. As discussed for the first embodiment of the invention, it is preferred
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for this second embodiment that at least one personal care acid or at least one pharmaceutical acid is
selected from the group consisting of: hydroxy acids, aminosulphonic compounds, (N-2-
hydroxyethyl)  piperazine-N'-2-ethanesulphonic  acid;  2-oxothiazoline-4-carboxylic  acid
(procysteine), pyruvic acid, trichloroacetic acid, editronic acid, dioic acid, azelaic acid, their salts,

esters and derivatives, and blends thereof,

[0662] Again, especially preferred uses include those compositions having hydroxy acids, such as
alpha hydroxy acids, beta hydroxy acids, alpha and beta hydroxy acids, polyhydroxy acids, their

salts, esters, derivatives, and blends thereof,

[0063] As an extension of this use, it has been discovered that the use of these thickened topical
compositions reduce the discomfort of irritation and sting compared to an equivalent formulation
without lightly- to modcratcly-crosslinked PVP. The merit of this claim was provided from three
independent, third-party clinical laboratory evaluations, as discussed in Examples 10-12. Without
being bound to theory, one school of thought is that lightly- to moderately-crosslinked PVP in these
formulas creates a gel network with the acid(s), moderates its release, and thus makes these

compositions gentler on skin.

[0064] Because irritation/sting was evaluated using the simple formulas of Examples 10-12, it
will be appreciated by one skilled in the art that significant formulation development may be
pursued to maximize the composition and use benefits cmbraced by this invention. For example,
products may be formulated with exfoliation, firming, moisturizing, and/or dermal perfusion
effect(s) comparable to existing products (without lightly- to moderately-crosslinked PVP), but
which reduce or eliminate irritation and/or sting. Such producis may be found to be exceedingly

gentle even on the most sensitive of skin,

[0065] Alternatively, products can be formulated that maintain the level of irritation and/or sting
of current products (without lightly- to moderately-crosslinked PVP), but which provide greater
exfoliation, firming, moisturizing, and/or dermal perfusion effect(s). These products may be aimed
at enhanced-performance product lines, or compositions intended to be used under the care of a

physician.
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Optional: Additional formulation ingredients and adjuvants

[0066] Due to the requirements of end performance, it is expected that the topical compositions of
this invention will be used together with other additives to further enhance the properties of the
finished product. Such ingredients may be incorporated without altering the scope of the current

invention, and may be included in order to produce the necessary products.

[0067] These topical formulations inevitably have a liquid or liquid-like carrier that aides to
distribute, disperse, and/or dissolve the formulation ingredients, including the lightly- to
moderately-crosslinked PVP.  Selection of these carriers is not limited, inasmuch as the
formulations have at least one personal care acid or at least one pharmaceutical acid, and examples

of liquid carriers include water, alcohols, oils, esters, and blends thereof,

[0068] The composition of the invention also can contain one or more additional additives chosen
from conditioning agents, protecting agents, such as, [or example, hydrosoluble, antiradical agents,
antioxidants, vitamins, ulfraviolet absorbers, and pro-vitamins, fixing agents, oxidizing agents,
reducing agents, dyes, cleansing agents, anionic, cationic, nonionic and amphoteric surfactants,
thickeners, perfumes, pearlizing agents, stabilizers, pH adjusters, filters, preservatives, cationic and
nonionic polyether associative polyurethanes, polymers other than the cationic polymer described
herein, vegetable oils, mineral oils, synthetic oils, polyols such as glycols and glycerol, silicones,
aliphatic alcohols, colorants, bleaching agents, highlighting agents and sequestrants. These
additives arc present in the composition according to the invention in proportions that may range
from 0% to 20% by weight in relation to the total weight of the composition. The precise amount of
each additive may be ecasily determined by an expert in the field according to its nature and its

function.

[0069] When the final product aims to protect the user from ultraviolet radiation, it may be
desirable to include one or more UV absorbers. In this context, the terms wifraviolet and UV mesan
electromagnetic radiation, especially solar electromagnetic radiation, with a wavelength from about
100 nm to about 400 nm, and includes the UUV-A, UV-B, and UV-C subclassifications of such

radiation. The term UV-A4 means ultraviolet electromagnetic radiation with a wavelength from
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about 320 nm to about 400 nm, and includes UV-A1 (from about 340 nm to about 400 nm) and UV-
A2 (from about 320 nm (o about 340 nm).

The term UF-B means ultraviolet electromagnetic radiation with a wavelength from about 290 nm
to about 320 nm. The term UV-C’ means ultraviolet electromagnetic radiation with a wavelength
from about 200 nm to about 290 nm. Finally, the term UV absorber means any entity that absorbs,

scatters, and/or retlects any wavelength of UV radiation,

[0070] Suitable UV absorbers that may be included in the topical compositions and uses of the
invention most likely will depend on local regulations. Because the rules governing the names and
usage levels evolve over time, it is impossible to include every UV absorber that may be used with
the invention. Typical UV absorbers include, without limitation: octy! salicylate; pentyl dimethyl
PABA; octyl dimethyl PABA; benzophenone-1; benzophenone-6; 2-(2H-benzotriazole-2-y1)-4,6-di-
fert-pentylphenod; ethyl-2-cyano-3,3-diphenylacrylate; homomenthyl salicylate; bis-
ethylhexyloxypheno! methoxypheny! triazine; methyl-(1,2,2,6,6-pentamethyl-4-piperidyl)-sebacate;
2-(2H-benzotriazole-2-yl)-4-methylphenol; diethylhexyl bulamido triazone; amyl dimethyl PABA;
4,6-bis(octylthiomethyl)-o-cresol; CAS number 65447-77-0; red petroleum; ethylhexyl triazone;
octocrylene; isoamyl-p-methoxycinnamate; drometrizole; titanium dioxide; 2,4-di-rert-butyl-6-(5-
chloro-2H-benzotriazole-2-yl)-phenol;  2-hydroxy-4-octyloxybenzophenone;  benzophenone-2;
diisopropy! methylcinnamate; PEG-25 PABA; 2-(1,1-dimethylethyl)-6-[[3-(1,1-demethylethyl)-2-
hydroxy-5-methylphenyl]methyl-4-methylphenyl acrylate; drometrizole trisiloxane; menthyl
anthranilate; butyl methoxydibenzoylmethane; 2-ethoxyethyl p-methoxycinnamate; benzylidene
camphor sulfonic acid; dimethoxyphenyl-[1-(3,4)]-4,4-dimethyl 1,3-pentanedione; zinc oxide; N, N
hexane-1,6-diylbis[3-(3,5-di-fert-butyl-4-hydroxyphenylpropionamide)]; pentaerythritol tetrakis|3-
(3,5-di-tert-butyl-4-hydroxyphenyl)propionate]; 2,6-di-fert-butyl-4-[4,6-bis(octylthio)-1,3,5-triazin-
2-ylamino] phenol; 2-(2H-benzotriazole-2-yl)-4,6-bis(1-methyl-1-phenylethyl)phenol; trolamine
salicylate; diethylanolamine p-methoxycinnamate; polysilicone-15; CAS number 152261-33-1; 4-
methylbenzylidene camphor; bisoctrizole; N-phenyl-benzenamine; reaction products with 2,4 .4-
trimethylpentene; sulisobenzone; (2-ethylhexyl)-2-cyano-3,3-diphenylacrylate; digalloyl tricleate;
polyacrylamido methylbenzylidene camphor; glyceryl ethylhexanoate dimethoxycinnamate; 1,3-
bis-[(2'-cyano-3',3"-diphenylacryloyl)oxy]-2,2-bis-{[(2"-cyanc-bis-(2,2,6,6-tetramethyl-4-piperidyl)-
sebacate; benzophenone-5; 1,3,5-tris(3,5-di-fert-butyl-4-hydroxybenzyl)-1,3,5-triazine-
2,4,6(1H,3H,5H)-trionc;  hexamethylendiamine; benzophenone-8;  ethyl-4-bis(thydroxypropyl)
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aminobenzoate; 6-fert-butyl-2-(5-chloro-2H-benzotriazole-2-y1)-4-methylphenol; p-aminobenzoic
acid;  3,3',3",5,5',5"-hexa-tert-butyl-o-t'-o"'-(mesitylene-2,4,6-triyhtri-p-cresol;  lawsone  with
dihydroxyacetone; benzophenone-9; benzophenone-4; ethylhexyl dimethoxy benzylidene
dioxoimidazoline propionate; N, N"-bisformyl-N,N'-bis-(2,2,6,6-tetramethyl-4-piperidinyl)-; 3-
benzylidene camphor; terephthalylidene dicamphor sulfonic acid; camphor benzalkonium
methosulfate; bisdisulizole disodium; etocrylene; ferulic acid; 2-(2H-benzotriazole-2-y1)-4-(1,1,3,3-
tetramethylbutyl)-phenol; 4,6-bis(dodecylthiomethyl)-o-cresol; B-2-glucopyranoxy propyl hydroxy
benzophenone; phenylbenzimidazole sulfonic acid; benzophcnone-3; diethylamine hydroxybenzoyl
hexylbenzoate; 3',3'-diphenylacryloyl)oxy|methyl}-propane; ethylhexyl p-methoxycinnamate, and
hlends thereof.

[0071] For example, the compositions according to the invention may be used to moisturize,
soothe, retain moisture, and/or smooth skin, especially skin of the hands, elbows, and feet, and
around the eyes and mouth. Highly preferred are thickened formulations that are non-greasy, such
as lotions having glycerin, caprylic/capric triglycerides, hydrogenated cocoglycerides, and/or one or

more vegetable oils (e.g., helianthus oil, soybean oil, linseed oil, and olive oil).

[0072] Any known conditioning agent is useful in the personal care compositions of this
invention, Conditioning agents function to improve the cosmetic properties of the hair, particularly
softness, thickening, untangling, feel, and static electricity and may be in liquid, semi-solid, or solid
form such as oils, waxes, or gums. Similarly, any known skin altering agent is uscful in the
compositions of this invention. Preferred conditioning agents include cationic polymers, cationic

surfactants and cationic silicones.

[0073] Conditioning agents may be chosen from synthesis oils, mineral oils, vegetable oils,
fluorinated or perfluorinated oils, natural or synthetic waxes, silicones, cationic polymers, proteins
and hydrolyzed proteins, ceramide type compounds, cationic surfactants, fatty amines, fatty acids

and their derivatives, as well as mixtures of these different compounds.

[0074] The synthesis oils include polyolefins, eg., poly-g-olefins such as polybutenes,
polyisobutenes and polydecenes. The polyolefins can be hydrogenated.

17
SUBSTITUTE SHEET (RULE 26)

88



WO 2010/105052 PCT/US2010/026976

DN 3168 P3

[0075] The mincral oils suitable for use in the compositions of the invention include hexadecane

and oil of paraffin.

[0076] A list of suitable animal and vegetable cils comprises sunflower, corn, soy, avocado,
jojoba, squash, raisin sced, sesame seed, walnut oils, fish oils, glycerol tricaprocaprylate, Purcellin

oil or liquid jojoba, and blends thereof.

[0077] Suitable natural or synthetic oils include eucalyptus, lavender, vetiver, litsea cubeba,
lemon, sandalwood, rosemary, chamomile, savory, nutmeg, cinnamon, hyssop, caraway, orange,
geranium, cade, and bergamot.

[0078] Suitable natural and synthetic waxes include carnauba wax, candelila wax, alfa wax,
paraffin wax, ozokerile wax, vegetable waxes such as olive wax, rice wax, hydrogenated jojoba
wax, absolute flower waxes such as black currant flower wax, animal waxes such as bees wax,
modified bees wax (cerabellina), marine waxes and polyolefin waxes such as polyethylene wax, and

blends thereof.

[0079] The cationic polymers that may be used as a conditioning agent according to the invention
are those known to improve the cosmetic properties of hair trcated by detergent compositions. The
expression “cationic polymer” as used herein, indicates any polymer containing cationic groups
and/or ionizable groups in cationic groups. The cationic polymers used generally have a molecular
weight the average number of which falls between about 500 Da and 5,000,000 Da and preferably
between 1000 Da and 3,000,000 Da.

[0080] The preferred cationic polymers are chosen from among those containing units including
primary, secondary, tertiary, and/or quaternary amine groups that may either form part of the main

polymer chain or a side chain.

[0081] Useful cationic polymers include known polyamine, polyaminoamide, and quaternary

polyammonium types of polymers, such as:
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[0082] (1) homopolymers and copolymers derived from acrylic or methacrylic esters or
amides. The copolymers can contain one or more units derived from acrylamides,
methacrylamides, diacetone acrylamides, acrylamides and methacrylamides, acrylic or
methacrylic acids or their esters, vinyllactams such as vinyl pyrrolidone or vinyl caprolactam,
and vinyl esters. Specific examples include: copolymers of acrylamide and dimethyl amino
ethyl methacrylate quaternized with dimethyl sulfate or with an alkyl halide; copolymers of
acrylamide and methacryloyl oxyethyl trimethyl ammonium chloride; the copolymer of
acrylamide and methacryloyl oxyethyl trimethyl ammonium methosulfate; copolymers of
vinyl pyrrolidone/dialkylaminoalkyl acrylate or methacrylate, optionally quaternized, such as
the products sold under the name Gafquat® by International Specialty Products; the dimethyl
amino ethyl methacrylate/vinyl caprolactam/vinyl pyrrolidone terpolymers, such as the
product sold under the name Gaffix® VC 713 by International Specialty Products; the vinyl
pyrrolidone/methacrylamidopropyl dimethylamine copolymer, marketed under the name
Styleze® CC 10 by International Specialty Produets; and the vinyl pyrrolidone/quaternized
dimethyl amino propyl methacrylamide copolymers such as the product sold under the name

Gafquat® HS 100 by International Specialty Products (Wayne, NI),

[0083] (2) derivatives of ccllulose ethers containing quaternary ammonium groups, such as
hydroxy ethyl cellulose quaternary ammonium that has reacted with an epoxide substituted by

a trimethyl ammonium group.

[0084] (3) dcrivatives of cationic cellulose such as cellulose copolymers or derivatives of
cellulose grafted with a hydrosoluble gquaternary ammonium monomer, as described in U.S.
patent 4,131,576, such as the hydroxy alkyl cellulose, and the hydroxymethyl-, hydroxyethyl-
or hydroxypropyl- cellulose grafted with a salt of methacryloyl ethyl trimcthyl ammonium,

methacrylamidopropyl trimethyl ammonium, or dimethyl diallyl ammonium.

[0085] (4) cationic polysaccharides such as described in U.S. patents 3,589,578 and
4,031,307, guar gums conlaining cationic trialkyl ammontum groups and guar gums modified

by a salt, e.g., chloride of 2,3-epoxy propyl trimethyl ammonium.
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[0086] (5) polymers composed of piperazinyl units and alkylene or hydroxy alkylene
divalent radicals with straight or branched chains, possibly interrupted by atoms of oxygen,
sulfur, nitrogen, or by aromatic or heterocyclic cycles, as well as the products of the oxidation

and/or quaternization of such polymers,

[0087] (6) water-soluble polyamino amides prepared by polycondensation of an acid
compound with a polyamine. These polyamino amides may be reticulated.

[0088] (7) derivatives of polyamino amides resulting from the condensation of
polyalcoylene polyamines with polycarboxylic acids followed by alcoylation by bi-functional

agents.

[0089] (8) polymers obtained by reaction of a polyalkylene polyamine containing two
primary amine groups and at least one secondary amine group with a dioxycarboxylic acid
chosen from among diglycolic acid and saturated dicarboxylic aliphatic acids having 3 to 8

atoms of carbon. Such polymers arc described in U.S, Patents 3,227,615 and 2,961,347.
[0090] (9) the cyclopolymers of alkyl dialyl amine or dialkyl diallyl ammonium such as the
homopolymer of dimethyl diallyl ammonium chloridc and copolymers of diallyl dimethyl
ammonium chloride and acrylamide.

[0091] (10) quaternary diammonium polymers such as hexadimethrine chloride.

[0092] (11) quaternary polyammonium polymers, including, for example, Mirapol® A 15,
Mirapnl® ADI1, Mirapol® AZ1, and Mirapol® 175 products sold by Miranol .

[0093] (12) the quaternary polymers of vinyl pyrrolidone and vinyl imidazole such as the
products sold under the names Luviquat® FC 905, FC 550, and FC 370 by BASF Corporation.

[0094] (13) quaternary polyamines.

[0095] (14) reticulated polymers known in the att.
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[0096] Other cationic polymers that may be used within the context of the invention are cationic
proteins or hydrolyzed cationic proteins, polyalkyleneimines such as polyethylencimines, polymers
containing vinyl pyridine or vinyl pyridinium units, condensates of polyamines and epichlorhydrins,

quaternaty polyurethanes, and derivatives of chitin.

[0097] Preferred cationic polymers are derivatives of quaternary cellulose ethers, the
homopolymers and copolymers of dimethyl diallyl ammonium chloride, quaternary polymers of

vinyl pyrrelidone and vinyl imidazole, and mixtures thereof.

[0098] The conditioning agent can be any silicone known by those skilled in the art to be useful as
a condifioning agent. The silicones suitable for use according to the invention include
polyorganosiloxanes that are insoluble in the composition. The silicones may be present in the form
of oils, waxes, resins, or gums. They may be volatile or non-volatile. The silicones can be selected
from polyalkyl siloxanes, polyaryl siloxanes, polyalkyl aryl siloxanes, silicone gums and resins, and

polyorgano siloxanes modified by organofunctional groups, and mixtures thereof.

[0099] Suitable polyalkyl siloxanes include polydimethyl siloxanes with terminal trimethyl silyl
groups or terminal dimethyl silanol groups (dimcthiconol) and polyalkyl (C-Cag) siloxanes.

[00100] Suitable polyalkyl aryl siloxanes include polydimethyl methyl phenyl siloxanes and

polydimethyl dipheny! siloxanes, linear or branched.

[00101] The silicone gums suitable for use herein include polydiorganosiloxanes preferably
having a number-average molecular weight between 200,000 Da and 1,600,000, Da used alone or
mixed with a solvent. Examples include polymethyl siloxane, polydimethyl siloxanc/methyl vinyl
siloxane gums, polydimethyl siloxane/diphenyl siloxane, polydimethyl siloxane/phenyl methyl

siloxane and polydimethyl siloxane/dipheny! siloxane/methyl vinyl siloxane.

[00102] Suitable silicone resins include silicones with a dimethyl/trimethyl siloxane structure and

resins of the trimethyl siloxysilicate type.
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[00103] The organo-modificd silicones suitable for use in the invention include silicones such as
those previously defined and containing one or more organofunctional groups attached by means of
a hydrocarbon radical and grafted siliconated polymers. Particularly preferred are amino functional

silicones.
[00104] The silicones may be used in the form of emulsions, nano-emulsions, or micro-emulsions.

[00105] The conditioning agent can be a protein or hydrolyzed cationic or non-cationic protcin.
Examples of these compounds include hydrolyzed collagens having triethyl ammonium groups,
hydrolyzed collagens having trimethyl ammonium and trimethyl stearyl ammonium chloride
groups, hydrolyzed animal proteins having trimethyl benzyl ammonium groups (benzyltrimonium
hydrolyzed animal protein), hydrolyzed proteins having groups of quaternary ammonium on the

polypeptide chain, including at least one C-Cyg alkyl.

[00106] Ilydrolyzed proteins include Croquat L, in which the quaternary ammonium groups
include a Cy; alkyl group, Croquat M, in which the quaternary ammonium groups include Cyo-Cis
alkyl groups, Croquat S in which the quaternary ammonium groups include a Cyg alkyl group and
Crotein Q in which the quaternary ammonium groups include at Icast onc Ci-Cyg alkyl group.

These products are sold by Croda.

[00107}] The conditioning agent can comprise quaternized vegetable proteins such as wheat, corn,
or soy proteins such as cocodimonium hydrolyzed wheat protcin, laurdimonium hydrolyzed wheat
protein and steardimonium hydrolyzed wheat protein, 2-N-stearoyl amino-octadecane-1,3-diol, 2-N-
behenoyl amino-octadecane-1,3-diol, 2-N-[2-hydroxy-palmitoyl]-amino-octadecane-1,3-diol, 2-N-
stearoyl amino-octadecane-1,3,4-friol, N-stearoyl phytosphingosine, 2-N-palmitoyl amino-
hexadecane-1,3-diol, bis-(N-hydroxy ethyl N-cetyl) malonamide, N-(2-hydroxy ethyl)-N-(3-cetoxyl-
2-hydroxy propyl) amide of cetylic acid, N-docosanoyl N-methyl-D-glucamine and mixtures of

such compounds.

[00108] The conditioning agent can be a cationic surfactant such as a salt of a primary, secondary,

or tertiary fatty amine, optionally polyoxyalkylenated, a quaternary ammonium salt, a derivative of
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imadazoline, or an amine oxide, Suitable examples include mono-, di-, or tri- alkyl quaternary
ammonium compounds with a counterion such as a chloride, methosulfate, tosylate, etc. including,
but not limited to, cetrimonium chloride, dicetyldimonium chloride, behentrimonium methosulfate,
and the like. The presence of a quaternary ammonium compound in conjunction with the polymer
described above reduces static and enhances combing of hair in the dry state. The polymer also
enhances the deposition of the quaternary ammonium compound onto the hair substrate thus

enhancing the conditioning effect of hair.

[00109] The conditioning agent can be any fatty amine known to be useful as a conditioning

agent; e.g. dodecyl, cetyl or stearyl amines, such as stearamidopropyl dimethylamine.

[00110] The conditioning agent can be a fatty acid or derivatives thereof known to be useful as
conditioning agents. Suitable fatty acids include myristic acid, palmitic acid, stearic acid, behenic
acid, oleic acid, linoleic acid, and isostearic acid. The derivatives of fatty acids include carboxylic

ester acids including mono-, di-, tri- and tetra- carboxylic acids.

[00111] The conditioning agent can be a fluorinated or perfluorinated oil. The fluoridated oils
may also be fluorocarbons such as fluoramines, e.g., perfluorotributylamine, fluoridated

hydrocarbons, such as perfluorodecahydronaphthalene, fluoroesters, and fluoroethers.

[00112] Of course, mixtures of two or more conditioning agents can be uscd.

[00113] The conditioning agent or agents can be present in an amount of 0.001% to 20%,
preferably from 0.01% to 10%, and even more preferably from 0.1% to 3% by weight based on the

lotal weight of the final composition.

[00114] The antioxidants or antiradical agents can be selected from phenols such as BHA (fert-
butyl-4-hydroxy anisole), BHT (2,6-di-fert-butyl-p-cresol), TBHQ (fert-butyl hydroquinone),
polyphenols such as proanthocyanodic oligomers, flavonoids, hindered amines such as tetra amino
piperidine, erythorbic acid, polyamines such as spermine, cysteine, glutathione, superoxide

dismutase, and lactoferrin.
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[00115] The vitamins can be selected from ascorbic acid (vitamin C), vitamin E, vitamin E
acetate, vitamin E phosphate, B vitamins such as B3 and B3, niacin, vitamin A, and derivatives

thereof. The provitamins can be selected from panthenaol and retinol.

[00116] The protecting agent can be present in an amount 0.001% to 20% by weight, preferably
from 0.01% to 10% by weight, and more preferably 0.1 to 5% by weight of the total weight of the

final composition.

[00117] In addition, the compositions according to the invention advantageously include at least
one surfactant, which can be present in an amount of 0.1% and 60% preferably 1% and 40%, and
more preferably 5% and 30% by weight based on the total weight of the composition. The
surfactant may be chosen from among anionic, amphoteric, or non-ionic surfactants, or mixtures of

them known to be useful in personal care compositions.

[00118] Additional thickeners or viscosity increasing agents may be included in the composition
of the invention, such as: Acetamide MEA; acrylamide/ethalkonium chloride acrylate copolymer;
acrylamide/ethyltrimonium chloride acrylate/ethalkonium chloride acrylate copolymer; acrylamides
copolymer; acrylamide/sodium acrylate copolymer; acrylamide/sodium acryloyldimethyltaurate
copolymer;  acrylates/acetoacetoxyethyl — methacrylate  copolymer;  acrylates/beheneth-25
methacrylate copolymer; acrylates/Cyo-Cyo alkyl acrylate crosspolymer; acrylates/ceteth-20
itaconate copolymer; acrylates/ceteth-20 methacrylate copolymer; acrylates/laureth-25 methacrylate
copolymer; acrylates/palmeth-25 acrylate copolymer; acrylates/palmeth-25 itaconate copolymer;
acrylates/steareth-50  acrylate  copolymer;  acrylates/steareth-20  itaconate  copolymer;
acrylates/steareth-20 methacrylate copolymer, acrylates/stearyl mcthacrylate copolymer;
acrylates/vinyl isodecanoate crosspolymer; acrylic acid/acrylonitrogens copolymer; adipic
acid/methyl DEA crosspolymer; agar; agarose; alcaligenes polysaccharides; algin; alginic acid,
almondamide DEA; almondamidopropyl betaine; aluminum/magnesium hydroxide stearate;
ammonium acrylates/acrylonitrogens copolymer; ammonium acrylates copolymer;, ammonium
acryloyldimethyltaurate/vinyl formamide copolymer; ammonium acryloyldimethyltaurate/VP
copolymer; ammonium alginate; ammonium chloride; ammonium polyacryloyldimethyl taurate;

ammonium sulfate; amylopectin; apricotamide DEA; apricotamidopropyl betaine; arachidyl
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alcohol; arachidyl glycol; arachis hypogaea (peanut) flour; ascorbyl methylsilanol pectinate;
astragalus gummiler gum; attapulgite; avena sativa (oat) kernel flour; avocadamide DEA;
avocadamidopropyl betaine; azelamide MEA; babassuamide DEA; babassuamide MEA,;
babassuamidopropyl betaine; behenamide DEA; behenamide MEA; behenamidopropyl betaine;
behenyl betaine; bentonite; butoxy chitosan; caesalpinia spinosa gum; calcium alginate; calcium
carboxymethyl cellulose; calcium carrageenan; calcium chloride; calcium potassium carbomer;
calcium starch octenylsuccinate; C20-40 alkyl stearate; canolamidopropyl betaine; capramide DEA;
capryl/capramidopropyl betaine; carbomer; carboxybutyl chitosan; carboxymethyl cellulose acetate
butyrate; carboxymethyl chitin; carboxymethyl chitosan; carboxymethyl dextran; carboxymethyl
hydroxyethylcellulose; carboxymethyl hydroxypropyl guar; carnitine; cellulose acetate propionate
carboxylate; cellulose gum; ceratonia siliqua gum; cetearyl alcohol; cetyl alcohol; cetyl babassuatc;
cetyl betaine; cetyl glycol; cetyl hydroxyethylcellulose; chimy! alcohol; cholesterol/HDI/pullulan
copolymer; cholesteryl hexyl dicarbamate pullulan; citrus aurantium duleis (orange) peel extract;
cocamide DEA; cocamide MEA; cocamide MIPA; cocamidoethyl betaine; cocamidopropyl betaine;
cocamidopropyl hydroxysultaine; coco-betaine; coco-hydroxysultaine; coconut alcohol;
coco/oleamidopropyl betaine; coco-Sultaine; cocoyl sarcosinamide DEA; cornamide/cocamide
DEA; cornamide DEA; croscarmellose; crosslinked bacillus/glucose/sodium glutamate ferment;
cyamapsis tefragonoloba (guar) gum; deeyl aleohol; decyl betaine; dehydroxanthan gum; dexirin;
dibenzylidene  sorbitol;  diethanolaminooleamide DEA;  diglycol/CHDM/isophthalates/SIP
copolymer; dihydroabietyl behenate; dihydrogenated tallow benzylmonium  hectorite;
dihydroxyaluminum aminoacetate; dimethicone/PEG-10  crosspolymer; dimethicone/PEG-15
crosspolymer; dimethiconc propyl PG-betaine; dimethylacrylamide/acrylic acid/polystyrene ethyl
methacrylate  copolymer; dimethylacrylamide/sedium acryloyldimethyltaurate crosspolymer;
disteareth-100 IPDI; DMAPA acrylates/acrylic acid/acrylonitrogens copolymer; erucamidopropyl
hydroxysultaine; ethylene/sodium acrylate copolymer; gelatin; gellan gum; glyceryl alginate;
glycine soja (soybean) flour; guar hydroxypropyltrimonium chloride; hectorite; hyaluronic acid;
hydrated silica; hydrogenated potato starch; hydrogenated tallow; hydrogenated tallowamide DEA;
hydrogenated tallow betaine; hydroxybutyl methyleellulose; hydroxyethyl acrylate/sodium
acryloyldimethy! taurate copolymer; hydroxyethylcellulose; hydroxyethyl chitosan; hydroxyethyl
ethylcellulose;  hydroxyethyl  stearamide-MIPA;  hydroxylauryl/hydroxymyristyl — betaine;
hydroxypropyleellulose; hydroxypropyl chitosan; hydroxypropyl cthylenediamine carbomer;
hydroxypropyl guar; hydroxypropyl methylceliulose; hydroxypropyl methylcellulose sieuroxy
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ether; hydroxypropyl starch; hydroxypropyl starch phosphate; hydroxypropyl xanthan gum;
hydroxystearamide MEA; isobutylene/sodium maleate copolymer; isostearamide DEA;
isostearamide MEA; isostearamide mIPA; isostearamidopropy! betaine; lactamide MEA;
lanolinamide DEA; lauramide DEA; lauramide MEA; lauramide MIPA; lauramide/myristamide
DIA; lauramidopropyl betaine; lauramidopropyl hydroxysultaine; laurimino bispropanediol; lauryl
alcohol; lauryl betaine; lauryl hydroxysultaine; lauryl/myristyl glycol hydroxypropyl ether; lauryl
sultaine; lecithinamide DEA; linoleamide DEA; linoleamide MEA; linoleamide MIPA; lithium
magnesium silicate; lithium magnesium sodium silicate; macrocystis pyrifera (kelp); magnesium
alginate; magnesinm/aluminum/hydroxide/carbonate; magnesium aluminum silicate; magnesium
silicate; magnesium trisilicate; methoxy PEG-22/dodecy! glycol copolymer; methylcellulose;
methyl ethylcellulose; methyl hydroxyethylcellulose; microcrystalline cellulose; milkamidopropyl
betaine; minkamide DEA; minkamidopropy!l betaine; MIPA-myristate; montmorillenite; Moroccan
lava clay; myristamide DEA; myristamide MEA; myristamide MIPA; myristamidopropyl betaine;
myristamidopropyl hydroxysultaine; myristyl alcohol; myristy! betaine; natto gum; nonoxynyl
hydroxyethylceliulose; oatamide MEA; oatamidopropyl betaine; octacosanyl glycol isostearate;
octadecene/MA copolymer; oleamide DEA; oleamide MEA; oleamide MIPA; oleamidopropyl
betaine; oleamidopropyl hydroxysultaine; oley! betaine; olivamide DEA; olivamidopropyl betaine;
oliveamide MEA; palmamide DEA; palmamide MEA; palmamide MIPA; palmamidopropyl
betaine; palmitamide DEA; palmitamide MEA; palmitamidopropy! betaine; palm kernel alcohol;
palm kemelamide DEA; palm kernelamide MEA; palm kernelamide MIPA; palm
kernelamidopropyl betaine; peanutamide MEA; peanutamide MIPA; pectin, PEG-800; PLEG-
crosspolymer; PEG-150/decyl alcohol/SMDI1 copolymer; PEG-175 diisostearate; PEG-190
distearate; PEG-15 glyceryl tristearate; PEG-140 glyceryl fristearate; PEG-240/HDI copolymer bis-
decyltetradeceth-20 ether; PEG-100/IPDI copolymer; PEG-180/laureth-50/TMMG  copolymer;
PEG-10/lauryl dimethicone crosspolymer; PEG-15/lauryl dimcthicone crosspolymer; PEG-2M;
PEG-5M; PEG-TM; PEG-9M; PEG-14M; PEG-20M; PEG-23M; PEG-25M; PEG-45M; PEG-65M;
PEG-90M; PEG-115M; PEG-160M; PEG-180M; PEG-120 methyl glucose trioleate; PEG-
180/octoxynol-40/TMMG  copolymer; PEG-150  pentaerythrityl  (etrastearate; PEG-4
rapeseedamide; PEG-150/stearyl alcohol/SMDI copolymer; phaseolus angularis seed powder;
polianthes tuberosa extract; polyacrylate-3; polyacrylic acid; polycyclopentadiene; polyether-1;
polyethylene/isopropyl maleate/MA copolyol, polyglyceryl-3 disiloxane dimethicone; polyglyceryl-
3 polydimethylsiloxyethyl dimethicone; polymethacrylic acid; polyqualernium-52; polyvinyl
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alcohol; potassium alginate; potassium aluminum polyacrylate; potassium carbomer; potassium
carrageenan; potassium chloride; potassium palmate; potassium polyacrylate; potassium sulfate;
potato starch medified; PPG-2 cocamide; PPG-1 hydroxyethyl caprylamide; PPG-2 hydroxyethyl
cocamide; PPG-2 hydroxyethy! cocofisostearamide; PPG-3 hydroxyethyl soyamide; PPG-14
taureth-60 hexyl dicarbamate; PPG-14 laureth-60 isophoryl dicarbamale; PPG-14 palmeth-60 hexyl
dicarbamate; propylene glycol alginate; PVP/decene copolymer; PVP montmorillonite; pyrus
cydonia seed; pyrus malus (apple) fiber; rhizobian gum; ricebranamide DEA; ricinoleamide DEA;
ricinoleamide MEA; ricinolcamide MIPA; ricinoleamidopropyl betaine; ricinoleic acid/adipic
acid/AEEA copolymer; rosa multiflora flower wax; sclerotium gum; sesamide DEA;
sesamidopropyl  betaine; sodium  acrylate/acryloyldimethyl taurate copolymer; sodium
acrylates/acrolein copolymer; sodium acrylates/acrylonitrogens copolymer; sodium acrylates
copolymer; sodium acrylates crosspolymer; sodium acrylate/sodium acrylamidomethylpropane
sulfonate copolymer; sodium acrylates/vinyl isodecanoate crosspolymer; sodium acrylate/vinyl
alcohol copolymer; sodium carbomer; sodium carboxymethy! chitin; sodium carboxymethyl
dexiran; sodium carboxymethyl beta-glucan; sodium carboxymethyl starch; sodium carrageenan;
sodium cellulose sulfate; sodium chloride; sodium cyclodextrin sulfate; sodium hydroxypropyl
starch phosphate; sodium isooctylene/MA copolymer; sodium magnesium fluorosilicate; sodium
oleate; sodium palmitate; sodium palm kernelate; sodium polyacrylate; sodium polyacrylate starch,
sodium polyacryloyldimethyl taurate; sodium polygamma-glutamate; sodium polymethacrylate,
sodium polystyrene sulfonate; sodium silicoaluminate; sodium starch octenylsuccinate; sodium
stearate; sodium stearoxy PG-hydroxyethylcellulose sulfonate; sodium styrenc/acrylates copolymer;
sodium sulfate; sodium taowate; sodium tauride acrylates/acrylic acid/acrylonitrogens copolymer;
sodium tocopheryl phosphate; solanum tuberosum (potato) starch; soyamide DEA; soyamidopropyl
betaine; starch/acrylates/acrylamide copolymer; starch hydroxypropyltrimonium  chloride;
stearamide AMP; stearamide DEA; stearamide DEA-distearate; stcaramide DIBA-stearate;
stearamide MEA; stearamide MEA-stearate; stearamide MIPA; stearamidopropyl betaine; stearcth-
60 cetyl ether; steareth-100/PEG-136/HDI copolymer; stearyl alcohol; stearyl betaine; sterculia
urens gum; synthetic fluorphlogopite; tallamide DEA, tallow alcohol; tallowamide DEA;
tallowamide MEA; taHowamidopropyl betaine; tallowamidopropyl hydroxysultaine; tallowamine
oxide; tallow betaine; tallow dihydroxyethyl betaine; tamarindus indica seed gum; tapioca starch;
TEA-alginate;, TEA-carbomer; TEA-hydrochloride; trideccth-2 carboxamide MEA; tridecyl

alcohol; triethylene glycol dibenzoate; trimethyl pentanol hydroxyethyl cther; triticum vulgare
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(wheat) germ powder; friticum vulgare (wheat) kernel flour; triticum vulgare (wheat) starch;
fromethamine acrylates/acrylonitrogens copolymer; tromethamine magnesium aluminum silicate;
undecyl alcohol; undecylenamide DEA; undecylenamide MEA; undecylenamidopropyl betaine;
welan gum; wheat germamide DEA; wheat germamidopropyl betaine; xanthan gum; yeast beta-

glucan; yeast polysaccharides and zea mays (corn) starch.
Product forms

[00119] Acknowledging the many ways topical personal care and pharmaceutical compositions
may be used, it is within the scope of the invention that the thickened compositions may have the
form of a solution, a cream, an ointment, a lotion, an oil-in-water emulsion, a water-in-oil emulsion,
a shampoo, a spray, a gel, a wash, a rinse, an acrosol, a suspension, a paste, a powder, a serum, or a

MOUSssE.

[00120] In other examples of the invention, thickened compositions may be used to wash and treat
keratinous material such as hair, skin, eyelashes, eyebrows, fingernails, lips, and hairy skin, The
compositions of the invention may also take the form of skin-washing compositions, and

particularly in the form of solutions or gels for the bath or shower, or of make-up removal products.

[00121] The compositions according to the invention may also take the form of after-shampoo
compositions, to be rinsed off or not, for permanents, straightcning, waving, dyeing, or bleaching,
or the form of rinse compositions to be applied before or after dyeing, bleaching, permanents,
straightening, relaxing, waving or even between the two stages of a permanent or straightening

Process.

[00122] Examples of related compositions are disclosed in U.S. patents 5,599,800; 5,650,166;
5,916,549, and 6,812,192; U.S. patent application 2009/0317432; EP 556,660; 661,037; 661,038,
662,315; 676,194; 796,077, 970,682; 976383; 1,415,654; and 2,067,467, and WO 2005/032506;

each of which is incorporated herein its entirety by reference,

[00123] The compositions according to the invention can be detergent compositions such as

shampoos, bath gels, and bubble baths, In this mode, the compositions will comprise waler as a
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liquid carrier. The surfactant or surfactants that form the washing base may be chosen alone or in
blends, from known anionic, amphoteric, or non-ionic surfactants. The quantity and quality of the
washing base must be sufficient to impart a satisfactory foaming and/or detergent value to the final
composition. The washing base can be from 4% to 50% by weight, preferably from 6% to 35% by
weight, and even more preferentially from 8% to 25% by weight of the total weight of the final

composition.

[00124] Cosmetic compositions according to the invention may, for example, be used as care
and/or sun protection product for the face and/or the body having a consistency ranging from liquid
to semiliquid (e.g., milks, creams), and gels, creams, pastes, powders (including compacted

powders), and wax-like compositions (e.g., lip balms).

[00125] For compositions intended to protect the hair from UV radiation, suitable product forms
include, but not Himited to: conditioners, dispersions, emulsions, gels, lotions, mists, mousses,

shampoos, and sprays.

[00126] The personal care active includes shampoo, body wash products, shaving cream, hand
soap, bubble bath, bath gel, after-shave lotions, creams, moisturizers, sunscreens, liquid soaps, color

cosmetics, acid peels, perms, hair color, sunless tanning and conditioners.

[00127] Due to the low pH of these topical compositions, they may be expected provide a skin
exfoliation effect (also known as keratolysis). As such, these acidic formulations {ind use in
treating wrinkles and dry skin. Other skin and scalp conditions that can be treated by these
thickened, low pH compositions also are contemplated, for example, the use of thickened salicylic
acid formulations for the treatment of various warts, corns, and calluses. Examples of wart-removal
compositions include the following, each of which is incorporated herein its entirety by reference:
U.S. patents 5,962,011 and 7,655,668; US patent application 2007/0280972; EP 1,002,530; and WO
2009/085890. Examples ol skin lighlening compositions and age-spot compositions include the
following, each of which is incorporated herein its entirety by reference: U.S. 5,747,051; U.S.
patent application 2008/0214669; EP 1028723; and WO 2004/073745.
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[00128] The following examples are presented to illustrate specific embodiments of the present
compositions and methods. These examples should not be interpreted as limitations upon the scope

of the invention.
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EXAMPLES
Example 1: Ascorbic acid and glycolic acid gels
[00129] Two formulations were prepared containing 10% ascorbic acid or 10% glycolic acid in
water with 5% lightly- to moderately-crosslinked PVP (Table 1). Neither composition phase

separated or coagulated, but rather both were smooth, low pH gels as indicated in Table I.

[00130] Table 1: Low pH glycolic acid and ascorbic acid gels of Example 1.

liquid lightly- to moderately-

active initial pH' viscosity”
carrier crosslinked PVP
10% ascorbic acid water 5% 3.88 23,000
10% glycolic acid water 5% 3.92 13,500

"pH was measured at 25°C.

"Viscosity was measured using a Brookfield T,VT viscometer with spindle T-E at 10 rpm and 25°C,

Examples 2-6: Thickened acidic systems having lightly- to moderately-crosslinked PVP

[00131] Five low pH compositions of the invention were made by blending between 4.5%—6.0%
lightly- to moderately-crosslinked PVP, a personal care acid, and at least one liquid carrier (Table
2). The five preparations were smooth gels having a pH less than 3.0 and viscosities of 15,000 cP

OF more.

[00132] Thickened acidic systems such as these may represent stand-alone formulations.
Alternatively, their pIl and viscosity stability allows them to be treated as sub-formulations to be

prepared in advance, and then to be added to other ingredients as necessary.

[00133] Table 2: Thickened acidic systems of Examples 2-6
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ex. ingredients level appearance pH'  viscosity”
(% wiw)
lightly- to modcratcly- 45
crosslinked PVP
2 glycolic acid, (70% solution) 43.0 gel 1.68 15,000
deionized water 52.5
toral — 100.0
lightly- to moderately- 60
crosslinked PVP
3 salicylic acid, USP 10.0 gel 2.9 22,000
SD alcohol 40 84.0
total 1000
lightly- to moderately- 45
crosslinked PVP
4  glycolic acid, (70% solution) 71.0 gel 1.32 30,000
deionized water 24.5
total 100,
lightly- to moderately- 45
crosslinked PVP
glycolic acid, (70% solution) 71.0
: dcionized water 14.5 el 133 32,000
SD alcohol 40 10.0
total — 100.0
lightly- to moderately- is
crosslinked PVP
glycolic acid (70% solution) 71.0
0 dcionized watcr 4.5 eel 14 37,000
SD alcohol 40 20.0
total 1000
ToH was measured at 25°C,
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"Viscosity measured using a Brookfield LVT viscometer with spindle T-C at 10 rpm and 25°C.
Example 7: Acne gel preparation

[00134] An acne gel preparation was made containing two active ingredients, 2% salicylic acid
and 5% glycolic acid (Table 3). First, salicylic acid was dissolved in ethanol, to which water and
glycolic then were added with mixing. The pH of this sub-formulation was adjusted to 4.2 using
ammonium hydroxide solution. Then, lightly- to moderately crosslinked PVP was addced followed
by homogenization. To this thickened gel two emollients (Ceraphyl® 41 and Lubrajel® Oil) were
added.

f00135] The preparation described above appeared as a gel, and the measured pH was 4. The
viscosity, measured by a Brookfield RVT viscometer using spindle T-C at 10 rpm and 25°C was
24,000 cP.

33
SUBSTITUTE SHEET (RULE 26)

104



WO 2010/105052 PCT/US2010/026976

DN 3168 P3

[00136] Table 3: Acne gel formulation of Example 7.

addition level

ingredient

(% wiw)

Phase A
water 38.9
salicylic acid 2.0
glycolic acid (70%) 7.2
ammonium hydroxide solution (28%—30%) 1.4
fotal 495

Phase B
ethanol 40.0
lightly- to moderately-crosslinked PVP 5.0
fotal 45.0

Phase C
Ceraphyl® 41 3.0
Lubrajel® Oil 2.5
total 5.5
grand total 100.9

Example 8: Stability of acne gel preparation of Example 7

[00137] 'L'he acne gel of Example 7 was placed on stabilily lesting at 5°C, 25°C, and 45°C to
determine if viscosity or pH changed over time or after freeze / thaw cycles. Viscosity was
measured using a Brookfield RVT viscometer with an T-C spindle at 10 rpm. Freeze / thaw cycles
were defined as freezing overnight at -15°C, followed by next morning thaw at 25°C until the acne

gel reached 25°C.

[00138] Measured viscosities at 5°C and 25°C were essentially constant over the 12 week test
period (Figure 1). Storage at 45°C produced slightly increased viscosity, from an initial value of

24,0600 cP to 32,000 cP.
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[00139] Like viscosity, pH was essenlially constant over the 12 week stability period. At 5°C
storage the acne gel pH remained essentially constant, while at 25°C and 45°C a small increase of

about 0.2 unit was recorded (Figure 2).

Example 9: Créme briilée skin renewal treatment formulation

[00140] A rencwal treatment for dry, slack, rough, and/or wrinkled skin was prepared containing
the ingredients and amounts shown in Table 4. This formula was made by preparing Phase A with
moderate mixing, followed by separate preparation of Phase B, adjusting the pH with ammonium
hydroxide to a pH of 3.8-4.2. Then, Phase B was mixed in to Phase A, and the resulting blend was
heated to 75°C. In a different beaker, the ingredients of Phase C were combined and heated to
75°C. Then, Phase A-B and Phase C were combined and mixed for 5 minutes, The combination
then was homogenized to 65°C-70°C, followed by mixing. After this step, Phase D was prepared
and added to the combination of Phases A-B-C. When the final product cooled to 40°C, mixing

was stopped, and allowed to thicken overnight.

[00141] The créme britlée skin renewal treatment formula had a final appearance of a smooth, off-
white cream / gel. The viscosity, measured by a Brookfield RVT viscometer using spindle T-C at
10 rpm, was 40,000 cP — 42,000 cP.
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[00142] Table 4: Créme briilée skin renewal formulation of Example 9

addition level

ingredient
(%o wiw)
Phase A
deionized water 36.6
lightly- to moderately-crosslinked PVP 35
propylene Glycol 2.0
disodium EDTA 0.1
fotal 42.2
Phase B
deionized water 20.0
glycolic acid {70% active solution) 11.4
citric acid, anhydrous USP 2.0
ammonium hydroxide (28% active solution) 2.8
fotal 36.2
Phase C
dicetyl phosphate, ceteth-10 phosphate 3.5
ceteary! alcohol 25
isodecyl neopentanoate 2.5
isocetyl stearate 2.0
decyl oleate 2.25
shea butter 0.75
dimethicone 0.75
total 14.25
Phase D
disodium lauriminodipropionate tocopheryl phosphates 0.75
diazolidiny! urea and iodopropyny! butylcarbamate 0.6
Collaxyl 2.0
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Orsirtine 1.0
Achromaxyl IS 3.0

rofal 7.35
grand total 100.0

Example 10: Reduced sting with tartaric acid solution

[00143] An independent, third-party clinical laboratory evaluated sting as a consumer perception
of irritation for two formulations. The first formula was a 0.5% tartaric acid aqueous solution, and
the second formula was an example of the invenlion, being identical to the first except it
additionally contained 5% lightly- to moderately-crosslinked PVP. The facial discomfort assay test
was conducted as a double-blind, crossover study. The formulas were applied to the faces of ten
healthy, adult woman aged 21-67 previously tested and known to exhibit skin sensitivity to lactic
acid. Prior to testing the abovedescribed two formulas, the volunteers® faces were washed with a
standard, commercial beauty preparation, then gently patted dry. Approximately 1.0 mL of the two
formulas was separately dispensed onto cotton swabs and liberally spread in smooth motions across
the upper check arca. Volunteers were instructed to record the discomfort/sting intensity of the two
formulas after 2.5 and 5 minutes using the scale of Table 5. Additionally, the volunteers recorded
all physical sensations. Relevant discomfort responses include: burning, stinging, tingling, itching,
drying, smarting, prickly, and warm/hot. The evaluation method followed that described in Frosch,
P.J. and Kligman, A.M., “A method for appraising the stinging capacity of topically applied
substances,” J. Soc Cos Chem, 28, p. 197-209 (1977), which hereby is incorporated in its entirety by

reference.

[00144] In its written report, the independent, third-party laboratory concluded that formula |
(without lightly- to moderately-crosslinked PVP) may be considered as stinging, while formula 2
(with lightly- to moderately-crosslinked PVP) may be considered as non-stinging. The mean
numerical scale rating for the first formula was 0.68, and the mean numerical scale rating for the
second formula (with lightly- to moderately-crosslinked PVP) was 0.18 (Table 6). Seven of the
women did not sense any discomfort or irritation from the second formula (with lightly- to

moderately-crosslinked PVP).
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Table 5: Discomfort/sting intensity scale used in Example 10

numerical scale rating volunteer pereeption
0 none
0.5 barely perceptible
1.0 slightly perceptible
1.5 definitely perceptiblc
2.0 moderately perceptible
2.5 dramatically perceptible
3.0 severely perceplible
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[00145] Table 6: Numerical scale rating results for the indcpendent, third-part evaiuation of

Example 10.
formula 1: without lightly- to formula 2: with lightly- to
volunteer moderately-crosslinked PVP moderately-crosslinked PVP

2.5 min 5.0 min mean 2.5 min 5.0 min mean

1 0 1.0 0.5 0 0 0

2 0.5 0.5 0.5 0 0 0

3 1.0 0 0.5 0.5 0 0,25

4 0 1.0 0.5 0 0 0

5 1.0 0 0.5 1.0 0.5 0.75

6 1.0 1.0 1.0 0 0 0

7 1.0 0.5 0.75 0 0 0

8 1.0 1.0 1.0 0 1.5 0.75

9 1.0 0 0.5 0 0 0

10 1.0 1.0 1.0 0 0 0
mesan: 0.68 0.18

standard deviation: 0.24 0.32

Example 11: Reduced sting with salicylic acid solution

[00146] Lxample 10 was repeated except salicylic acid replaced tartaric acid in both formula 1,
the control (without lightly- to moderately-crosslinked PVP) and formula 2, the composition of the
invention (with lightly- to moderately-crosslinked PVP). The concentration of salicylic acid in

Example 11 was 0.5% (w/w) in both solutions.

[00147] In its written report, the independent, third-party laboratory concluded that formula 1
(without lightly- to moderately-crosslinked PVP) may be considered as stinging, while formula 2
(with lightly- to moderately-crosslinked PVP) may be considercd as non-stinging, Less

discomfort/sting and a more uniform volunteer perception was recorded by the volunteers for the
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formula of the example containing lightly- to moderately-crosslinked PVP (Table 7). Nine women

did not sense any discomfort or itritation from the second formula (example of the invention).

[00148] Table 7: Numerical scale rating results for the independent, third-part evaluation of

Example 11.

formula 1: without lightly- to formula 2: with lightly- to
valunteer moderately-crosslinked PVP moderately-crosslinked PVP

2.5 min 5.0 min mean 2.5 min 5.0 min mean
1 0 0 0 0 0 0
2 1.0 1.0 1.0 0 0 0
3 1.0 1.0 1.0 0 0 0
4 1.0 1.0 1.0 0 0 0
5 0 0 0 0.5 0.5 0.5
6 1.5 1.0 1.25 0 0 0
7 1.0 0 0.5 0 0 0
8 1.0 1.0 1.0 0 0 0
9 1.0 1.0 1.0 0 0 0
10 0 1.0 0.5 0.5 0 0
mean: 0.72 0.075
standard deviation: 0.45 0.16

Example 12: Reduced sting with salicylic acid solution

[00149] Example 11 was repeated except a 2.0% salicylic acid solution replaced the 0.5%
salicylic acid solution in both the control (without lightly- to moderately-crosslinkced PVP) and the

composition of the invention {with lightly- to moderately-crosslinked PVP).

[00150] Again, in its written report, the independent, third-party laboratory concluded that
formula 1 (without lightly- to moderately-crosslinked PVP) may be considered as stinging, while

formula 2 (with lightly- to moderately-crosslinked PVP) may be considered as non-stinging. Less
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discomfort/sting and a more uniform volunieer perception was recorded by the volunteers for the

formula of the example containing lightly- to moderately-crosslinked PVP (Table 8).

[00151] Table 8 Numerical scale rating results for the independent, third-part evaluation of

Example 12.
formula 1: without lightly- to formula 2: with lightly- fo
volunteer moderately-crosslinked PVP moderately-crosslinked PVP

2.5 min 5.0 min mean 2.5 min 5.0 min mean

1 0 1.0 0.5 0 0 0

2 1.0 1.5 1.25 0 0 0

3 0 0 0 0.5 0 0.25

4 0 0 0 0 0.5 0.25

5 1.0 1.0 1.0 0 0.5 0.25

6 0.5 1.0 0.75 0 0 0

7 0 0 0 0 1.0 0.5

8 1.5 1.0 1.25 0 1.0 0.5

9 1.0 1.0 1.0 0 0 0

10 0 0 0 0.5 0.5 0.5
mean: 0.58 0.22

standard deviation: 0.54 0.22
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What is claimed is:

L.

A composition comprising at least: (A) one personal care acid at 0.5% (% w/w) addition
level or more, or one pharmaceutical acid at 0.5% (% w/w) addition level or more, and (B)

lightly- to moderately-crosslinked PVP.

The composition of claim 1 wherein said addition level of either said personal care acid or

said pharmaceutical acid is 1% or more.

The composition of claim 1 that has a pH of about 4 or lower.

The composition of claim 3 wherein said pII is about 2 or lower.

The composition of claim 1 that is a prescriptive or non-prescriptive composition,

The composition of claim 5 wherein said non-prescriptive composition is a personal care

composition.

The composition of claim 1 that is applied on the skin, hait, scalp, foot, or lip of a mammal.

The composition of claim 5 that is an anti-aging composition, a composition for skin
blemishes, a smoothing composition, a moisturizing composition, a skin firming
composition, a skin lightening composition, an age-spot composition, a shampoo, or a cream

for use around the eyes or mouth.

The composition of claim 1 wherein said personal care acid or pharmaceutical acid is
selected from the group consisting of: hydroxy acids, aminosulphonic compounds, (N-2-

hydroxyethyl) piperazine-N'-2-ethanesulphonic acid; 2-oxothiazoline-4-carboxylic acid
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10.

11.

12.

13.

14,

15.

(procysteine), pyruvic acid, trichloroacetic acid, editronic acid, dioic acid, azelaic acid, their

salts, esters and derivatives, and blends thereof.

The composition of claim 9 wherein hydroxy acid is selected tfrom the group consisting of:
alpha hydroxy acids, beta hydroxy acids, alpha and beta hydroxy acids, polyhydroxy acids,

their salts, esters, derivatives, and blends thereof.

The composition of claim 9 wherein the said alpha hydroxy acid is selected from the group
consisting of} alpha hydroxyethanoic acid, alpha hydroxyoctanoic acid, alpha
hydroxycaprylic acid, ascorbic acid, adipic acid, caprylic acid, capric acid, glycolic acid,
lactic acid, lauric acid, mandelic acid, mixed fruit acids, myristic acid, palmitic acid, stearic
acid, linoleic acid, linolenic acid, ricinoleic acid, oleic acid, tartaric acid, elaidic acid, erucic

acid, and blends thereof.

The composition of claim 9 wherein the said beta hydroxy acid is selected from the group
consisting of: beta hydroxybutanoic acid, tropic acid, trethocanic acid, salicylic acid, 5-(n-

octanoyl) salicylic acid, and blends thereof,

The composition of claim 9 wherein said alpha and beta hydroxy acid is selected from the

group of consisting of: citric acid, malic acid, tartaric acid, and blends thercof.

The composition of claim 9 wherein said polyhydroxy acid is selected from the group

consisting of: gluconolactone acid, gactobionic acid, and blends thereof.

The composition of claim 1 having from about 0.1% to about 10% lightly- to moderately-
crosslinked PVP,
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16.

17.

18.

19.

20.

21

22

The composilion ol claim 1 having the form of: a solution, a cream, an ointment, a lotion,
an oil-in-water emuision, a water-in-oil emulsion, a shampoo, a spray, a gel, an aerosol, a

suspension, a paste, a powder, a serum, or a mousse,

The composition of claim 1 that further comprises at least one additional ingredient selected
from the group consisting of: active ingredients, emollicnts, liquid carriers, surfactants,
emulsifiers, rheology modifiers, lubricants, diluents, humectants, anti-oxidants,

preservatives, antibioftics, and blends thereof.

The composition of claim 17 further wherein said liquid carrier is selected from the group

consisting of: water, alcohols, oils, esters, and blends thereof,

The composition of claim 1 having enhanced viscosity, enhanced viscosity stability, or
enhanced viscosity and pH stability compared to the same composition without said lightly-

to moderately-crosslinked PVP.

The composition of claim 1 having a Brookfield viscosity at 10 rpm of about 7,000 ¢P or

more.

The use of a composition comprising at least: (A) one personal care acid at 0.5% addition
level or more or one pharmaceutical acid at 0.5% addition level or more, and (B) lightly- to
moderately-crosslinked PVP to deliver either said acid to the skin, scalp, foot, or lip of a

mammal.

The use of claim 21 wherein said personal carc acid or said pharmaceutical acid is selected
from the group consisting of:  hydroxy acids, aminosulphonic compounds, (N-2-
hydroxyethyl) piperazine-N-2-ethanesulphonic acid; 2-oxothiazoline-4-carboxylic acid
{procysteine), pyruvic acid, trichloroacetic acid, editronic acid, dioic acid, azelaic acid, their

salts, esters and derivatives, and blends thereof.
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23. The use of claim 22 wherein said hydroxy acid is selected from the group consisting of}
alpha hydroxy acids, beta hydroxy acids, alpha and beta hydroxy acids, polyhydroxy acids,

their salts, esters, derivatives, and blends thereof.

24. The use of claim 21 wherein said addition level of either said personal care acid or said

pharmaceutical acid is 1% or more.

25. The use of lightly- to moderately-crosslinked PVP in combination with at least one personal
care acid or at least one pharmaceutical acid to reduce irritation, stinging, burning, tingling,
itching, drying, smarting, prickly, and/or warm/hot perception on the skin, scalp, foot, or lip

compared to the same composition not having said lightly- to moderately-crosslinked PVP.
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TOPICAL TREATMENT WITH DAPSONE
IN G6PD-DEFICIENT PATIENTS

Background of the Invention

Dapsone is a sulfone with both anti-inflammatory and antimicrobial
properties. The oral formulation of the drug is used to treat leprosy, dermatitis
herpetiformis, and malaria, using typical doses of 100 mg to 300 mg daily, but
historically, it was also used to treat severe acne in doses ranging from 50
mg/day to 300 mg/week (Wolf et al., 2002; Ross 1961; Prendiville et al., 1988).
Currently, use of oral dapsone is generally limited to more severe forms of skin
disease, as its use may be associated with hematologic side effects, including
hemolysis and hemolytic anemia that are dose-dependent and occur more
frequently with increasing dose (Zhu and Stiller 2001; Jollow et al., 1995).

The mechanism of dapsone-related hemolysis and hemolytic anemia
involves oxidative damage to red blood cells and is associated with the dapsone
hydroxylamine metabolite (Prendiville et al., 1988). Red blood cells are
somewhat protected against oxidative injury and lysis by glutathione reduction, a
metabolic pathway that involves the glucose-6-phosphate dehydrogenase
(G6PD) enzyme. Consequently, individuals who are G6PD-deficient are more
sensitive to developing hemolytic anemia after exposure to hemolytic stressors
such as infection, administration of a variety of drugs, including dapsone, or
ingestion of fava beans (Beutler 1994). G6PD deficiency is most prevalent in
individuals of African, Southeast Asian, and Middle Eastern heritage, and
because the G6PD enzyme is encoded on the X chromosome, the deficiency is
more common in males. In the United States, a recent study of military
personnel reported the prevalence of G6PD deficiency to be 2.5% in men and
1.6% in women (Chinevere et al., 2006). Amongst racial groups, the prevalence
was highest in African American men (12.2%), Asian men (4.3%), and African
American women (4.1%), and lowest in Caucasian men and women (0.3% and
zero, respectively). An early study that compared the effects of oral dapsone
treatment in G6PD-deficient and non-deficient men found that there was a direct,

linear relationship between oral dapsone dose and extent of red blood cell
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hemolysis in both the normal and deficient groups. The doses causing hemolysis
in G6PD-deficient subjects were approximately half of the doses that caused
hemolysis in subjects with normal G6PD levels (DeGowin et él., 1966).

What is needed is a method of treating dermatological conditions in
patients including G6PD-deficient patients without the adverse hematologic

effects associated with oral dapsone administration.

Summary of the Invention

The present invention provides methods to treat glucose-6-phosphate
dehydrogenase-deficient patients with dapsone. In one embodiment, the
treatment is directed to dermatological conditions and the treatment is provided
by a topical dapsone composition. The composition may include dissolved
dapsone and microparticulate dapsone. In certain embodiments, the
dermatological condition to be treated is inflammatory acne, non-inflammatory
acne Or rosacea.

Second medical uses of the dapsone composition and methods of
manufacture using the dapsone composition for treating dermatological
conditions in a glucose-6-phosphate dehydrogenase-deficient patient are also
contemplated by the present invention.

The present invention provides a pharmaceutical carrier system
comprising a dermatological composition that is a semi-solid aqueous gel,
wherein dapsone is dissolved in the gel such that the dapsone has the capacity to
cross the stratum corneum layer of the epidermis and become available
systemically, and wherein the composition also contains dapsone in a
microparticulate state that does not readily cross the stratum corneum of the
epidermis. The ratio of microparticulate to dissolved dapsone is adjustable, but
is preferably five or less. Second medical uses of the dermatological
composition and methods of manufacture of a medicament for treating
dermatological conditions in a glucose-6-phosphate dehydrogenase-deficient
patient using the dermatological composition are also contemplated by the
present invention.

In some embodiments, the dermatological composition for use in
methods of treating glucose-6-phosphate dehydrogenase-deficient patients

includes a thickening agent; water; a high-boiling, nonionic organic solvent; a
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preservative; dapsone in a microparticulate and dissolved state; and a base
solution. In one preferred embodiment, the composition includes about 0.5% to
4.0% carbomer; about 53.8% to 84.2% water; about 10% to 30% ethoxydiglycol;
about 0.2% methylparaben; about 5% to 10% dapsone in a microparticulate and
dissolved state; and about 0.1% to 2% sodium hydroxide solution. In some
embodiments, the composition includes about 1% carbomer; about 81.8% water;
about 10% ethoxydiglycol; about 0.2% methylparaben; about 5% dapsone in a
microparticulate and dissolved state; and about 2% sodium hydroxide solution.
In another preferred embodiment, the dermatological composition includes about
0.85% carbomer; about 66.95% water; about 25% diethylene glycol monoethyl
ether; about 0.2% methylparaben; about 5% dapsone; and about 0.2% sodium
hydroxide. Second medical uses of the dermatological composition and methods
of manufacture of a medicament for treating dermatological conditions in a
glucose-6-phosphate dehydrogenase-deficient patient using the dermatological
composition are also contemplated by the present invention.

In certain embodiments, the invention provides a method to treat a
dermatological condition in a glucose-6-phosphate dehydrogenase-deficient
patient comprising applying topically a dermatological gel composition that
includes a semisolid aqueous gel; dapsone dissolved in the gel, wherein the
dapsone has the capacity to cross the stratum corneum layer of the epidermis and
become available systemically; and a microparticulate dapsone dispersed in the
gel, wherein the microparticulate dapsone does not cross the stratum corneum of
the epidermis in its microparticulate state. The dermatological condition can
include inflammatory acne, non-inflammatory acne and/or rosacea.

In embodiments where acne is treated, the acne can be non-inflammatory
acne, inflammatory acne, or both. In some embodiments, the dermatological
dapsone composition is a semisolid aqueous gel. In other embodiments, the
dermatological dapsone composition is a cream or a lotion. In still other
embodiments, the dapsone composition is a suspension, ointment, or spray. In
each of these embodiments, the dapsone may exist as a microparticulate form, a
dissolved form, or both.

In a preferred embodiment, the invention provides a method to treat a
dermatological condition in a glucose-6-phosphate dehydrogenase-deficient

patient by applying a dermatological composition to the condition, wherein the
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dermatological composition includes dapsone, wherein the method results in
blood plasma levels of dapsone and N-acetyl dapsone below the levels
associated with hemolysis. Second medical uses of the dermatological
composition and methods of manufacture of a medicament for treating
dermatological conditions in a glucose-6-phosphate dehydrogenase-deficient
patient using the dermatological composition are also contemplated by the
present invention.

In another preferred embodiment, the invention provides a method to
treat a dermatological condition in a glucose-6-phosphate dehydrogenase-
deficient patient by applying a dermatological composition to the condition,
wherein the dermatological composition includes dapsone, and wherein the
method results in blood plasma levels of dapsone and N-acetyl dapsone between
about 0.5ug/mL and 1.0 ug/mL. Second medical uses of the dermatological
composition and methods of manufacture of a medicament for treating
dermatological conditions in a glucose-6-phosphate dehydrogenase-deficient
patient using the dermatological composition are also contemplated by the
present invention.

In another preferred embodiment, the invention provides a method to
treat a dermatological condition in a glucose-6-phosphate dehydrogenase-
deficient patient by applying a dermatological composition to the condition,
wherein the dermatological composition includes dapsone, and wherein the
method results in blood plasma levels of dapsone and N-acetyl dapsone of about
1 pg/mL or less. Second medical uses of the dermatological composition and
methods of manufacture of a medicament for treating dermatological conditions
in a glucose-6-phosphate dehydrogenase-deficient patient using the
dermatological composition are also contemplated by the present invention.

In another preferred embodiment, the invention provides a method to
treat a dermatological condition in a glucose-6-phosphate dehydrogenase-
deficient patient by applying a dermatological composition to the condition,
wherein the dermatological composition includes dapsone, and wherein the
method results in blood plasma levels of dapsone between 0 and about 37 ng/mL
and blood plasma levels of N-acetyl dapsone between 0 and about 50 ng/mL.
Second medical uses of the dermatological composition and methods of

manufacture of a medicament for treating dermatological conditions in a
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glucose-6-phosphate dehydrogenase-deficient patient using the dermatological
composition are also contemplated by the present invention.

In some embodiments, the method of treating a G6PD-deficient patient
with dapsone results in blood plasma levels of dapsone less than about 37 ng/mL
and blood plasma levels of N-acetyl dapsone less than about 50 ng/mL. In some
preferred embodiments, the method of treatment does not induce hemolytic
anemia. In some preferred embodiments, the methods do not induce adverse
hematologic events. In still further embodiments, the method is performed for
about 12 weeks.

The invention also provides a method to treat a dermatological condition
in a glucose-6-phosphate dehydrogenase-deficient patient by topically applying a
gel composition of dissolved dapsone and microparticulate dapsone, wherein the
dissolved dapsone crosses the stratum corneum of the epidermis and is absorbed
into the lower two-thirds of the pilosebaceous unit, and the microparticulate
dapsone is primarily delivered into the upper third of the pilosebaceous unit,
crossing the stratum corneum of the epidermis only minimally. Second medical
uses of the dermatological composition and methods of manufacture of a
medicament for treating dermatological conditions in a glucose-6-phosphate
dehydrogenase-deficient patient using the gel composition are also contemplated
by the present invention.

The use of a dermatological composition comprising about 0.85%
carbomer; about 66.95% water; about 25% ethoxydiglycol; about 0.2%
methylparaben; about 5% dapsone in a microparticulate and dissolved state; and
about 0.2% sodium hydroxide solution, for the manufacture of a medicament for
treating dermatological conditions in a glucose-6-phosphate dehydrogenase-
deficient patient, is also contemplated by the invention.

In a preferred embodiment, the invention also provides a method to treat
a dermatological condition in a patient by topically applying a dermatological
composition including dapsone, wherein the dermatological composition is
formulated to result in blood plasma levels of dapsone of less than 1 microgram
per mL in the patient. In some embodiments, the patient is predisposed to
hemolytic anemia. In some embodiments, the method results in blood plasma
levels of dapsone less than about 37 ng/mL and blood plasma levels of N-acetyl

dapsone less than about 50 ng/mL. In still further embodiments, the
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dermatological composition is a dermatological gel composition of a semisolid
aqueous gel; dapsone dissolved in the gel, wherein the dapsone has the capacity
to cross the stratum corneum layer of the epidermis and become available
systemically; and a microparticulate dapsone dispersed in said gel, wherein the
microparticulate dapsone does not cross the stratum corneum of the epidermis in
its microparticulate state. Second medical uses of the dermatological
composition and methods of manufacture of a medicament for treating
dermatological conditions in patients using the gel composition are also
contemplated by the present invention.

Methods for preparing the compositions of the present invention are also

described.

Brief Description of the Figures

Figure 1. Study subject disposition. G6PD=glucose-6-phosphate
dehydrogenase.

Figure 2. Correlation analysis of the change in hemoglobin versus
change in bilirubin at week 2 of dapsone gel treatment (r’=0.104; n=52). The
mean bilirubin level was 0.58 mg/dL at baseline and 0.65 mg/dL at week 2. The
mean change from baseline in bilirubin at week 2 (95% confidence limits) was
+0.06 mg/dL (0 mg/dL, 0.12 mg/dL) (Patient data was collected in SI units and
converted to conventional units for summary tables. To convert bilirubin mg/dL
to SI units of umol/L, multiply by 17.1). ST units= Systéme International units.

Figure 3. Correlation analysis of the change in hemoglobin versus
change in reticulocytes at week 2 of dapsone gel treatment (*=0.043; n=52).
The mean reticulocyte level was 1.30% at baseline and 1.51% at week 2. The
mean change from baseline in reticulocyte level at week 2 (95% confidence
limits) was +0.22% (0.11%, 0.32%).

Figure 4. Correlation analysis of the change in hemoglobin versus
change in haptoglobin at week 2 of dapsone gel treatment (r°=0.027; n=51). The
mean haptoglobin level was 107.9 mg/dL at baseline and 109.1 mg/dL at week
2. The mean change from baseline in haptoglobin at week 2 (95% confidence
limits) was —0.2 mg/dL (5.3 mg/dL, 5.0 mg/dL) (Patient data was collected in

SI units and converted to conventional units for summary tables. To convert
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haptoglobin mg/dL to SI units of g/L, multiply by 0.01). SI units= Systéme
International units.

Figure 5. Correlation analysis of the change in hemoglobin versus
change in lactate dehydrogenase (LDH) at week 2 of dapsone gel treatment
(r*<0.001; n=51). The mean LDH level was 175.0 IU/L at baseline and 171.3
TU/L at week 2. The mean change from baseline in LDH at week 2 (95%
confidence limits) was —3.3 IU/L (-10.0 IU/L, 3.4 TU/L).

Detailed Description of the Invention

Definitions

As used herein, “adverse event” means any adverse change in health or
"side-effect" that occurs in a patient who is participating in a study while the
patient is receiving treatment (dermatological composition or vehicle) or within
a pre-specified period of time after their treatment has been completed.

As used herein, “cream” refers to an emulsified medicinal or cosmetic
preparation; a semisolid emulsion of either the oil-in-water or the water-in-oil
type, ordinarily intended for topical use. v

As used herein, "dapsone"” refers to the chemical compound dapsone
having the chemical formula C;;H;2N;0,S as well as bis(4-
aminophenyl)sulfone, 4',4'-diaminodiphenyl sulfone and its hydrates, 4,4'-
sulfonylbisbenzeneamine, 4,4'-sulfonyldianiline, diaphenylsulfone, dapsone
analogs, and dapsone related compounds. "Dapsone analogs" refers to chemical
compounds that have similar chemical structures and thus similar therapeutic
potential to dapsone such as the substituted bis(4-aminophenyl)-sulfones.
"Dapsone related compounds” refers to chemical compounds that have similar
therapeutic potential, but are not as closely related by chemical structure to
dapsone such as the substituted 2,4-diamino-5-benzylpyrimidines.

A "foam" refers to a mass of bubbles of air or other gas entrapped in a
matrix of liquid or solid, especially an accumulation of fine, frothy bubbles
formed in or on the surface of a liquid or solid, as from agitation or generated
under pressure of a gas.

As used herein, the terms “G6PD-deficient” or “G6PD deficiency” refer
to glucose-6-phosphate dehydrogenase (G6PD) levels that are below 7 U/g Hb,
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which is considered to be the lower limit of normal. As used herein, <2 U/g Hb
is considered “severely” deficient.

As used herein, “gel” refers to a colloid in a more solid form than a
solution; a jelly-like material formed by the coagulation of a colloidal liquid;
many gels have a fibrous matrix and fluid filled interstices: gels are viscoelastic
rather than simply viscous and can resist some mechanical stress without
deformation.

As used herein, the term “microparticulate” refers to any solid form of an
active agent, including dapsone, that is not dissolved in the dermatological
composition. The microparticulate dapsone described herein may be in the form
of flakes or crystals, and includes a precipitant that results from the addition of
water and the solvent or mixed solvent system containing dapsone. The
microparticulate dapsone may comprise a crystalline precipitant or an
amorphous precipitant.

As used herein, “ointment” refers to a salve or unguent for application to
the skin, specifically a semisolid medicinal preparation usually having a base of
fatty or greasy material; an ointment has an oil base whereas a cream is water-
soluble. See, The University of Newcastle Dept. of Medical Oncology On-Line
Medical Dictionary (http://cancerweb.ncl.ac.uk/omd/) December 19, 2003 and

MedLine Plus Medical Dictionary

(http://www.nlm.nih.gov/medlineplus/mplusdictionary.html) December 19,
2003.

The term "topical" as used herein refers to the route of administration of
a dermatological composition that involves direct application to the body part
being treated, e.g., the skin. Examples of topical application include application
to the skin of creams, lotions, gels, ointments or other semisolids to rub-on,
solutions to spray, or liquids to be applied by an applicator. Rinse-off
application with washes, cleansers, or shampoos are also examples of topical
application. Typically, areas of the body suitable for application of the
dermatological composition include the skin of the face, throat, neck, scalp,
chest, back, ears, and other skin sités where dermatological conditions may
occur.

As used herein, the term "treat”, "treatment”, or "treating" refers to the

reduction in number and/or severity of symptoms, including individual skin

129



WO 2009/061298 PCT/US2007/023468

10

15

20

25

30

9

lesions; prevention of the development of symptoms, including skin lesions; or

global improvement in the appearance of symptoms, including skin lesions.

The invention described herein is directed to methods of treating
dermatological disorders in G6PD-deficient patients through use of a topical
dapsone formulation. Aczone™ gel, 5%, a topical formulation of dapsone, was
developed to deliver therapeutic concentrations of dapsone to the skin. The
United States Food and Drug Administration (US FDA) approved Aczone™ gel,
5%, for the treatment of acne vulgaris, but required certain language in the
package insert due to the US FDA’s concern that this drug carries a significant
risk of serious hematological adverse effects, including hemolysis, in G6PD-
deficient patients.

The US FDA required that the Aczone™ gel, 5%, label state that all
patients should be screened for G6PD deficiency prior to initiation of Aczone™
treatment, with routine monitoring of complete blood counts and reticulocyte
counts during treatment with Aczone™™ in those patients identified as having a
history of anemia and predisposition to increased hemolytic effect with dapsone
(e.g., GO6PD deficiency). While previous clinical studies did not demonstrate
evidence of clinically significant anemia, an increased reticulocyte count and a
decreased hemoglobin level were noted to be associated in a G6PD deficient
patient treated with Aczone™ gel, 5% for acne vulgaris.

- The methods and compositions of the invention described herein
demonstrate the unexpected result that treatment of G6PD-deficient patients with
the Aczone™ gel, 5%, formulation does not result in adverse hematological

effects.

Dapsone

Dapsone was first synthesized in 1908 and has been used medically as an
antibiotic and an anti-inflammatory. Dapsone is a bis(4-aminophenyl)sulfone
also known as 4',4'-diaminodiphenyl sulfone, 4,4'-sulfonylbisbenzeneamine, 4,4'-
sulfonyldianiline, and diaphenylsulfone. Dapsone has been used orally for the
treatment of acne (Ross 1961) and been found to have a minimum inhibitory
concentration with regard to P. acnes of about 1 microgram per milliliter

(Godowski et al., 2000).
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Dapsone analogs and related compounds have been described in U.S. Pat.
Nos. 4,829,058 and 4,912,1 12 to Seydel et al. The '058 patent discloses
substituted bis(4-aminophenyl)sulfones useful for inhibiting growth of bacteria,
mycobacteria, and plasmodia. Some of these compounds were also tested against
5  dapsone for toxicity and anti-inflammatory activity (Coleman et al., 1996a). In
the '112 patent, substituted 2,4-diamino-5-benzyl pyrimidines having
antimicrobial activity particularly against mycobacteria are described. Some of
these compounds were also tested against dapsone for toxicity (Coleman et al.,
1996b) and anti-inflammatory activity (Coleman et al., 1997). The teachings of
10 these references in combination with subsequent publications showed that these
analogs and related compounds have activity similar to dapsone and would be

expected to have similar treatment efficacy.

Topical Dapsone Compositions

15 The present invention comprises compositions for application to the skin
of G6PD-deficient patients. The compositions comprise microparticulate
dapsone precipitates in adjustable ratios of microparticulate to dissolved
dapsone. The invention also comprises methods for preparation of the
compositions, and methods for treatment of skin conditions in G6PD-deficient

20  patients using the compositions. The advantages of the present invention are
appreciated in the treatment of skin conditions or diseases by using topical
dapsone, thus minimizing the hematologic effects associated with oral dapsone
treatment. The present invention is particularly effective in the treatment of
acne. Because of the nature of the microparticulate dapsone in the composition,

25  microparticulate dapsone will be retained in or above the stratum corneum and
will therefore serve as a reservoir or provide drug action in the supracorneum
zone. The dissolved dapsone will pass through the stratum corneum.

Topical dapsone formulations have been described in U.S. Pat. No.
5,733,572 to Unger et al., and U.S. Pat. Nos. 6,056,954; 6,056,955; 6,254,866;

30 6,248,324; and 6,277,399 to Fischetti et al. A topical composition including
dapsone for acne treatment has been described in U.S. Pat. Nos. 5,863,560, and
6,060,085 to Osborne which are herein incorporated by reference in their

entirety.

131



WO 2009/061298 PCT/US2007/023468

10

15

20

25

30

11

Clinical studies have shown that dapsone gel, 5% (Aczone™; QLT USA,
Inc. Fort Collins, Colorado) (dapsone gel), is effective in the treatment of acne
vulgaris (Draelos et al., 2007) and results in <1% of the systemic exposure that
is seen with typical oral dapsone treatment (Thiboutot et al., 2007).

Dapsone Topical Gel. In a preferred embodiment, a dermatological

condition in a G6PD-deficient patient is treated by topically applying a
dermatological composition that is part of a novel pharmaceutical carrier system
of a semisolid aqueous gel, wherein the composition exhibits an optimal balance
between dissolved dapsone that is available to cross through the stratum
corneum to become systemically available, and microparticulate dapsone that is
retained in or above the stratum corneum to serve as a reservoir or to provide
dapsone to the supracorneum zone. The microparticulate dapsone may comprise
a crystalline precipitant or an amorphous precipitant.

Optimal balance is accomplished by having a semisolid gel carrier
system in which microparticulate dapsone precipitates are formed in
reproducible ratios with respect to the dissolved dapsone. For the composition to
have a wide range of applicability, the microparticulate to dissolved dapsone
ratio preferably should be no greater than five, at therapeutic levels of applied
active dapsone.

A composition having a microparticulate to dissolved dapsone ratio of
less than two may provide the greatest amount of pharmaceutical available for
immediate partition out of the stratum corneum and into the viable epidermis.
This should provide minimum reservoir capacity, but may not maintain
sustained delivery or provide maximum activity in the supracorneum zone. A
composition having a microparticulate to dissolved dapsone ratio of two or
greater may have a reduced amount of drug available for immediate partition out
of the stratum corneum and into the viable epidermis. This provides maximum
reservoir capacity, and maintains sustained delivery, providing maximum
_activity in the supracorneum zone. In an example of a dermatological
composition of this inventive method, the ratio for microparticulate dapsone to
dissolved dapsone should be no greater than 50, preferably no greater than 10,
and most preferably no greater than 5. Drug delivery from the
microparticulate/dissolved dapsone formulation may be optimized to provide

higher levels of drug to the supracorneum zone, while maintaining the level of
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drug partitioning out of the stratum corneum and into the viable epidermis,
despite 10-fold increases in the amount of pharmaceutical applied to the skin.

Thickening agents include polymer thickeners. Polymer thickeners that
may be used include those known to one skilled in the art, such as hydrophilic
and hydroalcoholic gelling agents frequently used in the cosmetic and
pharmaceutical industries. Preferably, the hydrophilic or hydroalcoholic gelling
agent comprises "CARBOPOL®" (B. F. Goodrich, Cleveland, Ohio),
"HYPAN®" (Kingston Technologies, Dayton, N.J.), "NATROSOL®" (Aqualon,
Wilmington, Del.), "KLUCEL®" (Aqualon, Wilmington, Del.), or
"STABILEZE®" (ISP Technologies, Wayne, N.J.). Preferably, the gelling agent
comprises between about 0.2% to about 4% by weight of the composition. More
particularly, the preferred compositional weight percent range for
"CARBOPOL®" is between about 0.5% to about 2%, while the preferred weight
percent range for "NATROSOL®" and "KLUCEL®™" is between about 0.5% to
about 4%. The preferred compositional weight percent range for both
"HYPAN®" and "STABILEZE™ is between about 0.5% to about 4%.

"CARBOPOL®" is one of numerous cross-linked acrylic acid polymers
that are given the general adopted name carbomer. These polymers dissolve in
water and form a clear or slightly hazy gel upon neutralization with a caustic
material such as sodium hydroxide, potassium hydroxide, triethanolamine, or
other amine bases. "KLUCEL®" is a cellulose polymer that is dispersed in water
and forms a uniform gel upon complete hydration. Other preferred gelling
polymers include hydroxyethylcellulose, hydroxypropylcellulose, cellulose gum,
MVA/MA copolymers, MVE/MA decadiene crosspolymer, PVM/MA
copolymer, or a combination thereof.

Preservatives may also be used in this dermatological composition and
preferably comprise about 0.05% to 0.5% by weight of the total composition.
The use of preservatives assures that if the product is microbially contaminated,
the formulation will prevent or diminish microorganism growth. Some
preservatives useful in this invention include methylparaben, propylparaben,
butylparaben, chloroxylenol, sodium benzoate, DMDM Hydantoin, 3-lodo-2-
Propylbutyl carbamate, potassium sorbate, chlorhexidine digluconate, or a

combination thereof.
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Titanium dioxide may be used as a sunscreen to serve as prophylaxis
against photosensitization. Alternative sunscreens include methyl cinnamate.
Moreover, BHA may be used as an antioxidant, as well as to protect
ethoxydiglycol and/or dapsone from discoloration due to oxidation. An alternate
antioxidant is BHT.

In one embodiment, the dermatological composition that is applied
comprises a semi-solid or gel-like vehicle that may include a polymer thickener,
water, preservatives, active surfactants or emulsifiers, antioxidants, sunscreens,
and a solvent or mixed solvent system.

In a preferred embodiment, the dermatological composition includes a
thickening agent; water; a high-boiling, nonionic organic solvent; a preservative;
dapsone in a microparticulate and dissolved state; and a base solution.
Ethoxydigylcol and 1-methyl-2-pyrollidone are preferred solvents for use in the
topically applied dermatological composition. Sodium hydroxide is a preferred
base for use in the topically applied dermatological composition. The solvent or
mixed solvent system is important to the formation of the microparticulate to
dissolved dapsone ratio. The formation of the microparticulate, however, should
not interfere with the ability of the polymer thickener or preservative systems to
perform their functions.

In one embodiment, the dermatological composition includes about 0.5%
to 4.0% carbomer and about 0.5% to 10% dapsone that exists in both a dissolved
state and a microparticulate state. In some embodiments, the dermatological
composition comprises about 1% carbomer, about 80-90% water, about 10%
ethoxydiglycol, about 0.2% methylparaben, and about 0.3% to 5.0% dapsone
including both microparticulate dapsone and dissolved dapsone, and about 2%
caustic base material. More particularly, the carbomer may include
"CARBOPOL® 980" and the caustic base material may include sodium
hydroxide solution.

In a preferred embodiment, the composition comprises dapsone and
ethoxydiglycol, which allows for an optimized ratio of microparticulate drug to
dissolved drug. This ratio determines the amount of drug delivered, compared to
the amount of drug retained in or above the stratum corneum to function in the
supracorneum domain. The system of dapsone and ethoxydiglycol may include

purified water combined with "CARBOPOL®" gelling polymer, methylparaben,
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propylparaben, titanium dioxide, BHA, and a caustic material to neutralize the
"CARBOPOL®™"

In one embodiment, the dermatological composition that is applied
comprises about 0.5% to 4.0% carbomer; about 73.8 to 82.3% water; about 10%
ethoxydiglycol; about 0.2% methylparaben; about 5% to 10% dapsone in a
microparticulate and dissolved state; and about 2% to sodium hydroxide
solution. In another embodiment, the dermatological composition comprises
about 1% carbomer; about 81.8% water; about 10% ethoxydiglycol; about 0.2%
methylparaben; about 5% dapsone in a microparticulate and dissolved state; and
about 2% sodium hydroxide solution. In one preferred embodiment, the
composition comprises about 0.5% to 4.0% carbomer; about 53.8% to 84.2%
water; about 10% to 30% ethoxydiglycol; about 0.2% methylparaben; about 5%
to 10% dapsone in a microparticulate and dissolved state; and about 0.1% to 2%
sodium hydroxide solution.

In a more preferred embodiment, the dermatological composition that is
applied comprises about 0.85% carbomer, about 66.95% water, about 25%
diethylene glycol monoethyl ether (i.e., ethoxydiglycol), about 0.2%
methylparaben, about 5% dapsone, and about 0.2% sodium hydroxide solution.

Dapsone Topical Cream or Lotion. In another embodiment, dapsone

may be applied as a topical cream or lotion in which dapsone is dissolved or
dispersed or both partially dissolved and partially dispersed. Topical creams or
lotions may be either oil-in-water emulsions or water-in-oil emulsions. The oil
phase may include but is not limited to fatty alcohols, acids, or esters such as
cetyl palmitate, cetyl alcohol, stearyl alcohol, stearic acid, isopropyl stearate,
glycerol stearate, mineral oil, white petrolatum, or other oils alone or in
combination.

Emulsifiers that may be added to the composition include, but are not
limited to, steareth 20, ceteth 20, sorbitan sesquioleate, sorbitan mono-oleate,
propylene glycol stearate, dosium lauroyl sarcosinate, polysorbate 60, or
combinations. Preservatives, antioxidants, fragrances, colorants, sunscreens,
thickeners, and other additives required to achieve pharmaceutical or
cosmetically acceptable or preferred product may also be included. However,

topical creams and lotions are not limited to these components since one skilled
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in the art will be aware of additional components useful in the formulation of
topical creams and lotions.

Dapsone Topical Solution or Suspension. In another embodiment,

dapsone may be applied as a solution or suspension. These are fluid solvent or
mixed-solvent systems including, but not limited to, water, ethanol, propylene
glycol, glycerol, polyethylene glycol, ethyl acetate, propylene carbonate, n-
methyl pyrolidone, triethanolamine, 1,4-butanediol, triacetin, diacetin, dimethyl
isosorbide alone or in combination. Preservatives, antioxidants, fragrances,
colorants, sunscreens, thickeners, suspending agents, enhancers, and other
additives required to achieve pharmaceutically or cosmetically acceptable or
préferred product may also be included. Again, topical solutions or suspensions
are not limited to these components, since one skilled in the art will be aware of
additional components useful in the formulation of topical solutions or

suspensions.

Other Dapsone Topical Formulations. Dapsone may also be applied
using a pharmaceutical or cosmetic carrier form such as an ointment, roll-on or
stick product, micro-emulsion, shake powder, an aerosolized spray or mousse, a
pump spray or mousse, or bath additive. Examples of ointments include
essentially non-aqueous mixtures of petrolatum, lanolin, polyethylene glycol,
plant or animal oils, either hydrogenated or otherwise chemically modified. An
ointment may also contain a solvent in which dapsone is either fully or partially
dissolved. Additional pharmaceutical carriers will be known to those skilled in

the art and this list should not be considered to be limiting.

Method for Preparing the Dapsone Dermatological Composition

The present invention also provides methods for preparing the
dermatological compositions described above. In a general form, the method for
producing a dermatological gel composition having dissolved dapsone and
microparticulate dapsone precipitates comprises the steps of completely
dissolving dapsone in a solvent or solvent mixture; adding and adequately
dispersing a polymeric thickener in water; and combining the dissolved dapsone
with the dispersed polymeric thickener. Alternatively, water may be slowly

added to the dissolved dapsone, followed by the addition of a polymeric
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thickener. Ethoxydigylcol and 1-methyl-2-pyrollidone are preferred solvents for
use in the topically applied dermatological composition.

In one preferred embodiment, the method for preparing a topically
applied dermatological composition having dissolved and microparticulate
dapsone comprises the steps of forming a homogenous dispersion by stirring
purified water vigorously enough to form a vortex and sifting gel polymer into
the vortex formed in the water while continuing to stir; forming a pharmaceutical
component by dissolving methyl paraben and/or propylparaben in
ethoxydiglycol by mixing to form a solution, and mixing dapsone with the
solution until the pharmaceutical is dissolved; mixing the pharmaceutical
component with the homogenous dispersion to form a microparticulate dapsone
dispersion; and adding a caustic material.

In a preferred embodiment, the method for preparing the topically
applied dermatological composition having dissolved and microparticulate
dapsone comprises the following steps: a polymer thickener component is
prepared by charging 66.95 grams of purified water to a vessel suitable to
contain 100 grams of finished semisolid product, and slowly sifting 0.85 g of
"CARBOPOL® 980" into a vortex formed by rapidly stirring the purified water.
When a homogeneous dispersion of "CARBOPOL® 980" and water is formed,
stirring is reduced to minimize air entrapment. Next, an active pharmaceutical
component is prepared by charging an appropriately sized container with 25 g of
ethoxydiglycol, then 0.2 g of methylparaben are added to the ethoxydiglycol and
mixed until all of the crystalline solid is dissolved. 5.0 g dapsone is added to the
ethoxydiglycol and mixed until the drug is completely dissolved. The polymer
thickener component is added to the pharmaceutical component with mixing,
immediately resulting in the formation of crystalline microparticles. Once the
dispersion is homogenous, 2.0 grams of a 10% w/w aqueous sodium hydroxide
solution are added to neutralize the CARBOPOL® 980 and form the gel.

The order in which reagents are combined may be important, depending
on the particular reagents necessary for the target mixture. For exampie, aftera
pharmaceutical such as dapsone is dissolved in a solvent such as ethoxydiglycol,
water may be slowly added to the dapsone in the ethoxydiglycol solution, or the
dapsone in ethoxydiglycol solution may be added to the water with mixing.

Adding the dapsone in ethoxydiglycol solution to water may result in less

137



WO 2009/061298 PCT/US2007/023468

10

15

20

25

30

17
polydispersity in the size of the microparticulates than adding water to the
dapsone in ethoxydiglycol solutions. The carbomer is generally dispersed in the
water component of the formulation, while the remaining ingredients will be
dissolved or dispersed in whichever of the two components are best for
dissolving or dispersing the ingredient. For example, it is suggested to dissolve
methylparaben, propylparaben, and BHA in ethoxydiglycol. After the
ethoxydiglycol component and water component are combined, neutralizer is
added to formulate the gel.

The compositions of the present invention may further comprise other
optional ingredients that may modify the physical, chemical, cosmetic or
aesthetic characteristics of the compositions. The compositions may also further
comprise optional inert ingredients. Many such optional ingredients are known
for use in topical, including anti-acne compositions, and may also be used in the
topical compositions herein, provided that such optional materials are
compatible with the essential materials described herein, or do not otherwise
unduly impair product performance.

The relative percentages for each of the reagents used in the present
invention may vary depending upon the desired strength of the target
formulation, gel viscosity, and the desired ratio of microparticulate to dissolved
dapsone. Unless otherwise designated, all reagents listed above are commonly
known by one of ordinary skill in the art and are commercially available from

pharmaceutical or cosmetic excipient suppliers.

Dermatological conditions

| The methods described herein treat dermatological conditions in G6PD-
deficient patients by the topical application of a dermatologic composition
comprising dapsone. In a preferred embodiment, acne conditions, ¢.g.,
inflammatory acne lesions and non-inflammatory acne lesions, are treated. In
other embodiments, rosacea is treated.

Acne. Acne is chronic pilosebaceous unit inflammation associated with
the face and trunk, usually occurring in adolescence due to complex interactions
of androgens and bacteria. For the adolescent, circulating androgen results in
significantly increased sebum production. The sebaceous glands dramatically

enlarge and excrete more sebum than the immature pilosebaceous canals can
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accommodate. The follicular canal contains keratinous material, i.e., dead skin
cells, from the wall of the canal, sebum from the sebaceous glands, and bacteria,
predominately Propionibacterium acnes. The P. acnes feed upon the sebum,
converting triglycerides to fatty acids, and dramatically increase in number due
to an increase in volume of the nutrition source. The increase in constricted
immature ducts and bacterial waste products results in plugged follicles and
subsequent typical acne inflammation.

When the follicular canal becomes blocked, a comedone is formed. The
primafy manifestation of non-inflammatory acne is the closed comedone, which
are small, circumscribed, elevated lesions of the follicle that are often without a
visible central plug. Closed comedones (whiteheads) are non-inflammatory acne
lesions. Open comedones (blackheads) consist of small follicular lesions having
a central black keratin plug as a result of oxidation of melanin pigment. Open
comedones develop from closed comedones as the orifice dilates. The open
comedone is not an inflammatory lesion unless traumatized, i.e. picked at, by the
patient. Comedones, either open or closed, are non-inflammatory. While the
comedone is the primary lesion of acne, comedones are not unique to acne since
they may be seen in other conditions such as senile comedones or trophic skin
resulting from x-ray therapy.

Closed comedones are potential precursors to large inflammatory lesions.
The dead skin cells of the comedone are permeated with lipid and P. acnes, and
as the follicle dilates from the expanding mass of keratin and lipid, inflammation
develops along the follicular wall. This can lead to follicular wall rupture which
extrudes the entire contents of the comedone into the dermis, generating a
greater inflammatory response. Inflammatory lesions can be small papules with
an encircling inflammatory region or, depending on the site and extent of the
rupture, a pustule or large tender nodule may form. Papules, pustules and
nodules are the three clinical descriptions for inflammatory acne.

As summarized by Strauss (J. S. Strauss. (1991). "Biology of the
Sebaceous Gland and Pathophysiology of Acne Vulgaris," Chapter 13 in
Pathophysiology of Dermatologic Diseases, Second Edition. N. A. Sotor and H.
Baden eds., McGraw-Hill, New York: pp. 195-210) there are four principles of
acne therapy: 1) correct the pattern of altered keratinization within the follicle; 2)

decrease sebaceous gland activity; 3) decrease the P. acnes population and/or
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decrease the generation of inflammatory substances by the bacterial population;
and 4) produce non-inflammatory effects.

Topical retinoids such as tretinoin primarily function by correcting
altered patterns of keratinization. Oral isotretinoin (13-cis retinoic acid)
primarily functions by decreasing sebaceous gland activity. Known antibiotic
therapies such as oral minocycline or topical clindamycin primarily function by
reducing the numbers or activity of P. acnes.

Acne is one condition where a highly specialized topical drug delivery is
needed. Ideally, a topical active agent would be primarily delivered into the
pilosebaceous unit, with only minimal active crossing of the skin barrier. Intact
stratum corneum lines the upper third of the pilosebaceous unit, and it is into this
upper third of the hair follicle that the sebaceous duct secretes sebum. Thus, a
need exists for an acne treatment that maximizes drug levels in the upper third of
the pilosebaceous unit.

Additionally, when an active agent is used to treat acne, it is important to
increase the level of drug that will cross the intact stratum corneum lining the
upper third of the pilosebaceous unit. By definition, inflammation is the response
of the viable epidermis to irritants and sensitizers. In order to reduce the amount
of inflammation, the active pharmaceutical must penetrate past the stratum
corneum and interfere with the cascade of inflammatory events. Ideally,
delivery of an anti-inflammatory for acne requires that steady-state levels be
sustained. The delivery system described herein provides dapsone above the
stratum corneum and below the stratum comeum. |

In one preferred embodiment of the invention, a method for treating acne
in G6PD-deficient patients is employed by topically applying dapsone.
Specifically, the invention includes a method for reducing the number of
inflammatory acne lesions in G6PD-deficient patients by topically applying a
dermatological composition comprising dapsone. The invention also includes a
method for reducing the number of non-inflammatory acne lesions in G6PD-
deficient patients by topically applying a dermatological composition comprising
dapsone. Furthermore, in another embodiment, a method is provided for
topically applying a dermatological composition comprising dapsone to prevent

closed comedones (non-inflammatory acne) from becoming inflamed papules,
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pustules, or nodules in G6PD-deficient patients. However, if the follicular canal
ruptures, dapsone would also help to reduce the resultant inflammation.

Rosacea. Rosacea is estimated to affect over 45 million people
worldwide. Early stages of rosacea are characterized by erythema (flushing and
redness) on the central face and across the cheeks, nose, or forehead but can also
less commonly affect the neck and chest. As rosacea progresses, erythema,
telangiectasia (dilation of superficial blood vessels on the face), red domed
papules (small bumps) and pustules, red gritty eyes, burning and stinging
sensations, and in some advanced cases, a red lobulated nose (rhinophyma)
develop. The disorder can co-exist with acne vulgaris and/or seborrheic
dermatitis.

There are four identified rosacea subtypes (Wilkin et al., 2004) and
patients may have more than one subtype present. First,
erythematotelangiectatic rosacea is characterized by permanent redness
(erythema) with a tendency to flush and blush easily. It is also common to have
small blood vessels visible near the surface of the skin (telangiectasias) and
possibly burning or itching sensations. Second, papulopustular rosacea is
characterized by some permanent redness with red bumps (papules) with some
pus filled (pustules) (which typically last 1-4 days). Third, phymatous rosacea
1s most commonly associated with rhinophyma, an enlargement of the nose.
Symptoms include thickening skin, irregular surface nodularities, and
enlargement. Phymatous rosacea can also affect the chin (gnatophyma),
forehead (metophyma), cheeks, eyelids (blepharophyma), and ears (otophyma;
Jansen and Plewig 1998). Small blood vessels visible near the surface of the
skin (telangiectasias) may be present. Fourth, ocular rosacea is characterized by
red, dry and irritated eyes and eyelids. Some other symptoms include foreign
body sensations, itching and burning,.

Rosacea may be triggered by episodes of skin flushing and blushing.
Exposure to temperature extremes, strenuous exercise, heat from sunlight, severe
sunburn, stress, anxiety, cold wind, moving to a warm or hot environment from a
cold one, and foods and drinks containing alcohol, caffeine, histamines, spices,
and antioxidants, can trigger flushing and blushing that contribute to the

development of rosacea.
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Other Dermatological Conditions. In other embodiments of the

invention, a topical dapsone formulation is used to treat G6PD-deficient patients
suffering from impetigo, erythrasma, erysipelas, rosacea (perioral dermatitis,
thinophyma), furuncles, carbuncles, alopecia, panniculitis, psoriasis, dermatitis,
cysts, bullous diseases (pemphigus vulgaris, bullous pemphigoid, and herpes
gestationis), collagen vascular diseases (dermatomyositis, systemic lupus
erythematosus, eosinophilic fasciitis, relapsing polychondritis, and vasculitis),
sarcoidosis, Sweet’s disease, lichen planus, hirsutism, toxic epidermal
necrolysis, dermatitis herpetiformis, eczema, atopic dermatitis, seborrhoeic
dermatitis (dandruff, cradle cap), diaper rash, urushiol-induced contact
dermatitis, erythroderma, lichen simplex chronicus, prurigo nodularis, itch,
pruritus ani, nummular dermatitis, dyshidrosis, pityriasis alba, parapsoriasis
(pityriasis lichenoides et varioliformis acuta, pityriasis lichenoides chronica),
pityriasis rosea, pityriasis rubra pilaris, urticaria (dermatographic urticaria,
cholinergic urticaria), erythema (erythema nodosum, erythema multiforme,
Stevens-Johnson syndrome, toxic epidermal necrolysis, erythema annulare
centrifugum, erythema marginatum), sunburm, actinic keratosis, polymorphous
light eruption, radiodermatitis, erythema ab igne, nail disease, onychogryposis,
Beau's lines, yellow nail syndrome, follicular disorders, alopecia areata (alopecia
universalis), androgenic alopecia, telogen effluvium, lichen planopilaris,
trichorrhexis nodosa, hypertrichosis (hirsutism), epidermoid cysts, sebaceous
cysts, pseudofolliculitis barbae, hidradenitis suppurativa, miliaria, anhidrosis,
body odor, chromhidrosis, vitiligo, melasma, freckles, café au lait spots,
lentigo/liver spots, seborrheic keratosis, acanthosis nigricans, callus, pyoderma
gangrenosum, bedsores, keloids, granuloma annulare, necrobiosis lipoidica,
granuloma faciale, morphea, calcinosis cutis, sclerodactyly, ainhum or livedoid
vasculitis.

While the dermatological conditions described herein serve as examples
of how therapeutic approaches can require dramatically different drug delivery
profiles, all skin diseases are best treated by a particular drug delivery strategy
tailored specifically to the pharmaceutical and the particular disease. Some
diseases are best treated using pulsed or spiked delivery in which high levels of
drug are delivered in a short period of time. This type of treatment saturates

receptor sites and provides maximum microbial or viral replication inhibition,
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thus providing optimal therapy for certain diseases. Conversely, a cosmetic,
topical, or transdermal product that provides steady state active pharmaceutical
delivery while minimizing excipient delivery provides the preferred skin
delivery profile for other diseases. Thus, the carrier system described herein,

which can be adjusted to optimize the delivery profile for the pharmacology of

the active drug and the nature of the disease state, advances the effectiveness of

pharmaceutical products applied to the skin of G6PD-deficient patients.

The dapsone dermatological composition is typically applied to affected
skin once or twice daily, but may be applied more frequently, depending on the
severity of the condition. Hence, application may be as often as 3, or 4, or 5, or
6 times during a day, or even more. Typically, for most persons affected with
acne, application once or twice during a day is sufficient.

The initial dosage, including frequency of the topical application and the
length of the initial treatment period, can be determined depending on the
specific type of dermatological condition, severity of the disease, and the
response of the patient to the medication. The application should be repeated on
a regular basis for at least 2 weeks in some embodiments, for at least 3 weeks in
some embodiments, for at least 4 weeks in some embodiments, for at least 5
weeks in some embodiments, for at least 6 weeks in some embodiments, for at
least 7 weeks in some embodiments, for at least 8 weeks in some embodiments,
for at least 9 weeks in some embodiments, for at least 10 weeks in some
embodiments, for at least 11 weeks in some embodiments, for at least 12 weeks
in some embodiments, or longer in some embodiments. After elimination or
reduction of the symptoms of the dermatological condition, application may be
continued, or may be reduced to fewer times a day and/or fewer days a week to
maintain the condition of the skin.

The dermatological compositions described herein can be sold as a kit
wherein the composition is packaged in a container, such as a plastic container.
Written instructions on how to use the dermatological composition in accordance
with the present invention are included on or associated with the container,
which provides instructions for treating dermatological conditions in G6PD-

deficient patients.
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The invention will be further described by reference to the following

detailed, non-limiting examples.

Example 1
Hematologic Safety of Dapsone Topical Gel, 5%

Methods

Study Design. The study was a double-blind, randomized, vehicle-
controlled, crossover, post-approval commitment study. Subjects were equally
randomized into 1 of 2 sequences of treatment according to a computer-
generated randomization scheme: dapsone gel followed by vehicle gel or vehicle
gel followed by dapsone gel. The vehicle gel consisted of the same inactive
ingredients as the dapsone gel. After washing with a standard, nonmedicated
cleanser (Cetaphil, Galderma Laboratories, LP), subjects applied a thin film of
the study treatment twice daily (once in the morning and once at night) to the
entire face and, as required, to acne-affected areas of the neck, shoulders, upper
chest, and upper back. Subjects applied each treatment for a period of 12 weeks,
with a 2-week washout period between treatments and a 2-week follow-up

period following the last treatment, for a total study duration of 28 weeks.

Study Treatment. The method for preparing the topically applied

dermatological composition having dissolved and microparticulate dapsone
comprised the following steps: a polymer thickener component was prepared by
charging 66.95 grams of purified water to a vessel suitable to contain 100 grams
of finished semisolid product, and slowly sifting 0.85 g of "CARBOPOL® 980"
into a vortex formed by rapidly stirring the purified water. When a homogeneous
dispersion of "CARBOPOL® 980" and water was formed, stirring was reduced
to minimize air entrapment. Next, an active pharmaceutical component was
prepared by charging an appropriately sized container with 25 g of
ethoxydiglycol, then 0.2 g of methylparaben were added to the ethoxydiglycol
and mixed until all of the crystalline solid was dissolved. 5.0 g dapsone was
added to the ethoxydiglycol and mixed until the drug was completely dissolved.
The polymer thickener component was added to the pharmaceutical component

with mixing, immediately resulting in the formation of crystalline microparticles.
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Once the dispersion was homogenous, 2.0 grams of a 10% w/w aqueous sodium

hydroxide solution were added to neutralize the CARBOPOL® 980 and form the
gel.

Subjects. The subjects were age =12 years, had a diagnosis of G6PD
deficiency (defined as having G6PD enzyme activity below the lower limit of
normal; refer to Laboratory and Safety Assessments below), and had a diagnosis
of acne vulgaris (defined as having at least 20 inflammatory and/or
noninflammatory lesions, with at least 10 lesions located on the face). Subjects
were excluded if they had severe cystic acne or acne conglobata, had received
treatment with isotretinoin within 3 months of baseline, or were using other
topical and/or systemic medications for acne at the time of study entry. Subjects
were also excluded if they had a predisposition to anemia for other medical

reasons, such as gastrointestinal bleeding or cancer.

Laboratory and Safety Assessments. Adverse events were collected

throughout the study with standard interviewing techniques at each study visit.
Blood tests were scheduled for the baseline, 2-week, and 12-week time points of
each treatment period to measure plasma dapsone and n-acetyl dapsone
concentrations and evaluate clinical chemistry and hematology parameters.
Lesion counts were assessed for efficacy at selected time points.

Blood samples from all subjects were tested for G6PD deficiency using a
validated spectrophotometric assay performed with a commercially-available kit
(Trinity Biotech PLC, Ireland). The laboratory's normal reference range for
G6PD activity was 7.0 to 20.5 U/g Hb. Plasma dapsone and n-acetyl dapsone
metabolite concentrations were measured by CANTEST BioPharma Services
(Burnaby, British Columbia, Canada) using a validated liquid chromatography .
tandem mass spectrometry method. The lower limit of quantification for this
assay was 0.30 ng/mL; levels below the lower limit of quantification were
assigned a value of zero for the summary analyses. All clinical chemistry and
hematology tests were analyzed centrally by Quintiles Laboratories (Smyrna,
Georgia, USA), which assigned a high or low flag to any values that were

determined to be outside of the laboratory normal range.
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Statistical Methods. The intent-to-treat (ITT) population was defined as

all randomized subjects, the safety population was defined as all subjects who
applied dapsone gel or vehicle gel at least once, and the safety-evaluable
population was defined as all subjects who applied at least 50% of the required
treatment applications and had the Week 2 blood draw in the first treatment
period. To assess the risk of hemolysis and hemolytic anemia, the following
laboratory parameters were identified as important markers: hemoglobin,
bilirubin, reticulocyte counts, haptoglobin, and lactate dehydrogenase (LDH).
For each of these parameters, the values at each time point, changes from
baseline at 2 and 12 weeks, and within-subject between-treatment differences in
the values and changes from baseline were summarized with descriptive
statistics (mean, standard deviation, median, minimum, and maximum). Two-
sided 95% confidence intervals (CI) were also calculated for the changes from
baseline and within-subject between-treatment differences in the change from
baseline. In addition, the number and percentage of subjects with any of the
following outcomes were determined for the 2-week and 12-week time point of
each treatment period: a hemoglobin shift from normal or high to below normal
or from low to normal or high; a hemoglobin reduction = g/dL; an increase in
bilirubin above the upper limit of normal; an increase in reticulocyte count above
the upper limit of normal; a reduction in haptoglobin below the lower limit of
normal; and a 3 g/dL reduction in hemoglobin with concomitant increase in
bilirubin, increase in reticulocytes, or reduction in haptoglobin. Unplanned
correlation analyses between the changes in hemoglobin and changes in
reticulocytes, bilirubin, haptoglobin, or LDH were performed with Pearson
correlations. A preplanned subgroup analysis based on the degree of G6PD
deficiency, which was defined as "severely deficient” (<2 U/g Hb) and
"deficient" (>2 U/g Hb up to the lower limit of normal at 7 U/g Hb) was

performed for all variables related to the risk of hemolysis.

Results

Subject Disposition and Demographic Characteristics. A total of 756

subjects were screened for GOPD deficiency; 64 subjects (8.5%) were identified
as G6PD-deficient and consented to participation (Figure 1). Of the 64 subjects

in the intent-to-treat population, 63 comprise the safety population and 56
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comprise the safety-evaluable population. Seventeen subjects did not complete
the study, primarily for administrative reasons (loss to follow-up, voluntary
withdrawal, treatment noncompliance, urticaria [not related to treatment], pre-
existing anemia [protocol violation], pregnancy), but 1 of these subjects
discontinued due to mild contact dermatitis.

Bascline demographics and characteristics were similar between
treatment groups. The majority of subjects were African American (88%; 56/64)
and the mean age of subjects was 28 years (Table 1). Six adolescent subjects
(9%) were enrolled in the study (age <16 years). The mean of G6PD enzyme
activity was 3.8 U/g Hb (range 0.7 to 6.9 U/g Hb). Fifteen subjects (23%) had
severe G6PD-deficiency, defined as G6PD enzyme activity <2 U/g Hb, which
represented the lower 30% of the below normal range; 14 of these subjects are

t

included in the safety-evaluable population.

147



WO 2009/061298

10

27

PCT/US2007/023468

Table 1. Demographic and Baseline Characteristics (Intent-To-Treat)

Ch aracteristic

Total subjects, no.

Age, mean + SD (range), y

Women, no. (%)

Ethnic group, no. (%)
African American
Asian
Hispanic

Other®

Glucose-6-phosphate dehydrogenase (G6PD)

enzyme activity

Mean + SD (range), U/g Hb

Severely deficient,” no. (%)

Deficient,” no. (%)

Inflammatory lesion count, no.

Mean + SD (range)

Noninflammatory lesion count, no.

Mean + SD (range)
Total lesion count,’ no.

Mean =+ SD (range)

64
28 + 10 (12-61)
35 (55)

56 (88)

4(6)

12)
3(5)

3.8+ 1.9 (0.7-6.9)
15 (23)
49 (77)
16.2 + 12.5 (0-50)

26.5 % 25.4 (0-139)

42.8 +27.8 (10-162)

SD=standard deviation

* The subjects who identified their ethnic group as "other" were Middle Eastern,

mixed race (White + Black), and Haitian.

® Severely deficient is defined as <2 U/ g Hb; deficient is defined as >2 U/g Hb

up to the lower limit of normal at 7 U/g Hb

¢ Total lesion count is the sum of inflammatory and noninflammatory lesion

counts.

Lesion Counts. Eficacy variables collected in this study were lesion

counts (inflammatory, noninflammatory, and total). In all lesion categories,
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Aczone ™-treated subjects experienced larger absolute reductions in lesions than
vehicle-treated subjects after 12 weeks in the first treatment period. There was a
higher percentage reduction in inflammatory lesion counts in Aczone M-treated
subjects than vehicle-treated subjects (44% compared with 29%). Non-
inflammatory lesion counts decreased by 5% in the Aczone™ group.

This was a cross-over design study that enrolled subjects with a baseline
lesion count of at least 20 (mean total lesion count was 42.8 lesions). The
primary purpose of this study was to evaluate safety, and therefore no statistical
tests were planned for comparisons of the efficacy variables. The lesion counts
were lower at the baseline of the second treatment period compared with the
first, which indicates that the clinical effects of treatment last longer than the 2-
week washout period and therefore, the evaluation of changes in lesion counts in
treatment period 2 is confounded by the use of treatment during treatment period
1. Because of this, it is most relevant to evaluate changes in lesion counts over
the first treatment period only.

After the first 12 weeks of the study, subjects treated with Aczone™
experienced a 44% drop in inflammatory lesion counts and 5% drop in non-
inflammatory lesion counts. This pattern is consistent with the results from the
pivotal phase 3 studies, in which Aczone™ demonstrated a larger effect on
inflammatory lesions than noninflammatory lesions. Comparing Aczone™ and
vehicle treatments in other lesion categories, it was observed that vehicle
treatment in this study resulted in a better reduction in non-inflammatory lesion
counts while the percentage reduction in total lesion count was similar between
Aczone™ and vehicle. However, the absolute reduction in lesion counts was
numerically better with Aczone™ treatment for all lesion categories. This
variability in lesion counts is not unexpected given the small sample size of the

study.

Plasma Dapsone and Metabolite Concentrations. Dapsone and N-acetyl

dapsone levels reached steady-state within 2 weeks of dapsone gel treatment and
fell rapidly after the cessation of treatment. Mean plasma concentrations of
dapsone were approximately 5 ng/mL at both 2 and 12 weeks of treatment, while
mean plasma concentrations of n-acetyl dapsone were approximately 2.5 ng/mL

at each time point (Table 2). In subjects who applied dapsone gel in the first

149



WO 2009/061298 PCT/US2007/023468

10

15

20

29
treatment period, dapsone levels were largely undetectable by the baseline of the
vehicle treatment period and completely undetectable by Week 2 of vehicle
treatment (n=25, median dapsone concentration was 0, maximum concentration

was 1.18 ng/mL at Week 2).

Table 2. Plasma Concentrations of Dapsone and N-Acetyl Dapsone for

Subjects Treated with Dapsone Gel, 5% (Safety Population)

Dapsone N-Acetyl Dapsone
(ng/mL) (ng/mL)
2 Weeks n 58 58
Mean + SD 5.626 + 6.101 2.767 £ 6.750
Range 0.00-36.85 0.00-48.70
12 Weeks n 51 51
Mean = SD 5.295 + 6.660 2.514£4.792
Range 0.00-30.58 0.00-26.88

SD=Standard deviation

Hemolysis-Related Laboratory Results. The primary hemolysis-related
analysis was performed on the safety-evaluable data set (N=56). At 2 weeks of
treatment, subjects treated with dapsone gel experienced a nominal mean
decrease in hemoglobin from baseline of 0.32 g/dL (95% confidence limits —0.47
g/dL, ~0.17 g/dL); no change from baseline was evident at 12 weeks of
treatment (95% confidence limits —0.20 g/dL, 0.14 g/dL). In comparison,
vehicle-treated subjects did not experience any changes in hemoglobin (Table 3).
However, the within-subject between-treatment differences also show that
subjects had hemoglobin values at 12 weeks of dapsone gel treatment that were
similar to their level at 12 weeks of vehicle treatment.

The number of subjects who had a = g/dL hemoglobin decrease was
similar between vehicle and dapsone gel treatment at Week 2 (4 subjects [7%]
on vehicle compared with 6 subjects [11%] on dapsone gel). At Week 12, the
number of subjects who had a = g/dL decrease was also similar between vehicle

and dapsone gel treatment (4 subjects [7%] on vehicle with 2 subjects [4%] on
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dapsone gel). In addition, the range of hemoglobin changes from baseline was
similar between vehicle and dapsone gel treatments, with changes in both
positive and negative directions observed at each time point. The largest
decrease in hemoglobin observed during the study occurred during vehicle
treatment (1.7 g/dL decreasc at Week 2).

After 2 weeks, hemoglobin shifts below normal were seen in 3 of 55
subjects (5%) during vehicle treatment and 6 of 52 subjects (12%) during
dapsone gel treatment (Table 3). However, for both treatment groups, all of the
low hemoglobin values remained close to the normal range and none of these
subjects were diagnosed clinically with anemia. After 12 weeks, 4 of 50 subjects
(8%) on vehicle and 3 of 49 subjects (6%) on dapsone gel experienced a
hemoglobin shift to below the lower limit of normal. Three subjects experienced
a shift in hemoglobin to below normal during both the vehicle and the dapsone

gel treatment periods.
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Table 3. Hemoglobin Values, Changes from Baseline, and Shifts from Normal (Safety Evaluable Population)

Treatment Group

Visit Vehicle gel Dapsone gel, Within-Subject
5% Difference®

Pretreatment n=56 n=53 n=53

Value, mean + SD (g/dL) -13.36 £ 1.25 1344+ 1.34 —-0.062 = 0.593

2 Weeks n=55 n=53 n=52

Value, mean + SD (g/dL) 13.34+1.25 13.12+ 1.36 0.238 + 0.696

Change from baseline, mean + SD  0.01 % 0.64 -0.32+0.55 0.316 £ 0.957
Range -1.7t0 1.4 -1.5t0 1.5 241025
95% confidence interval® (-0.16, 0.18) (-0.47,-0.17) (0.047, 0.585)

= g/dL drop, no./n (%)" 4/56 (7%) 6/56 (11%)

Shift to below normal, no./n (%)°

3/55 (5%)

6/52 (12%)

12 Weeks n=50 n=50 n=46
Value (g/dL), mean + SD 13.37 £ 1.38 13.42+1.24 —0.024 £ 0.639
Change from baseline, mean = SD  0.01 £ 0.64 -0.03 £0.59 0.044 + 0913
Range -1.5t01.6 -15t014 —20to2.4
95% confidence interval® (-0.18, 0.19) (-0.20, 0.14) (—=0.230, 0.319)
= g/dL drop, no./n (%)° 4/56 (7%) 2/56 (4%)
Shift to below normal, no./n (%)° 4/50 (8%) 3/49 (6%)

SD=standard deviation

* Difference is calculated as the vehicle value minus the dapsone gel value in the same subject

® Confidence intervals are for the change from baseline (pretreatment value)
 Denominators are the number of subJ ects at baseline

¢ Based on observed data
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The changes in hemoglobin observed at week 2 were not correlated with
plasma dapsone levels or grams per day of dapsone gel use (average use was 1
g/day). The changes in hemoglobin at week 2 were also not correlated with
changes in bilirubin, reticulocytes, haptoglobin, or LDH (Figures 2 to 5).
Correlation analyses showed that the regression lines between changes in
bilirubin or haptoglobin and changes in hemoglobin slope in the opposite
direction from those expected for hemolysis (ie, bilirubin would be expected to
increase and haptoglobin would be expected to decrease in parallel with a
decrease in hemoglobin) (Figures 2 and 4). No subjects experienced any
concomitant changes of reticulocytes, haptoglobin, or LDH at 2 or 12 weeks of
dapsone gel treatment. The various analyses of hemoglobin described above
were similar between the safety evaluable and the safety populations of the
study.

Two subjects experienced a change in hemoglobin of = g/dL with a
concomitant increase of bilirubin to above the upper limit of normal (1 subject at
2 weeks of dapsone gel treatment and the other subject at 12 weeks). Neither
subject experienced any other laboratory changes, particularly in the sensitive
hemolysis marker haptoglobin, or clinical signs of hemolytic anemia. In
addition, the subject with the changes at week 12 had similarly high bilirubin
levels at week 2 of dapsone gel treatment and at week 12 of vehicle gel
treatment, with no concomitant change in hemoglobin at these time points.

Changes in hemoglobin and other hemolysis parameters were also
examined in various subgroups including G6PD enzyme activity, race, gender,
and age. All of these subgroups demonstrated a similar pattern of changes in
laboratory parameters as described for the safety-evaluable population. In
particular, subjects who were severely G6PD-deficient (<2 U/g Hb) did not
appear to be ét higher risk for changes in hemoglobin or other parameters (Table
4).

153



vSi

Table 4. Hemoglobin, Bilirubin, Reticulocyte, Haptoglobin, and Lactate Dehydrogenase Levels by Severity of G6PD Enzyme Activity

GOPD Enzyme Activity’
Severely Deficient® Deficient®
(n=14) (n=42)
Parameter Visit Vehicle gel Dapsone Vehicle gel Dapsone
gel, 5% gel, 5%
Hemoglobin (g/dL)° Pretreatment 13.96+0.80 13.97+0.81 13.15+£1.32 13.25+1.44
2 Weeks 1391098 13.65+0.79 13.14+1.28 12.93+1.48
12 Weeks 13.85£0.85 13.86£1.05 1321+£150 13.24+1.28
Bilirubin (mg/dL)* Pretreatment 0.7+0.3 0.7+0.2 0.5+03 0.5+03
2 Weeks 0.7+03 0.8+0.3 05+0.2 0.6+03
12 Weeks 0.8+03 0.7+£04 06+04 05+03
Reticulocytes (%) Pretreatment 1.38 +£0.42 1.29+0.45 1.33 £0.63 1.31+£047
2 Weeks 1.31£0.44 1.59 +£0.57 1.35+0.55 148 £0.51
12 Weeks 1.45+0.48 1.38=0.53 1.39+£0.59 1.53+£0.61
Haptoglobin (mg/dL)* Pretreatment  93.57 £35.86 99.23 +30.13 118.10 + 53.89 110.75 + 48.17
2 Weeks 107.86 £ 29.66 102.14 £ 42.82 117.00 £ 48.42 111.54 = 42.15
12 Weeks 95.38+32.05 906.43+30.54 117.03 +53.64 120.57 £ 50.11
Lactate dehydrogenase ~ Pretreatment  166.5+34.5 162.0+31.3 177.5+38.9 179.6+35.8
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G6PD Enzyme Activity®
Severely Deficient” Deficient”
(n=14) (n=42)
Parameter Visit Vehicle gel Dapsone Vehicle gel Dapsone
gel, 5% gel, 5%
(Id/w) 2 Weeks 165.1£40.1 169.2+32.1 179.0+383 172.1+316
12 Weeks 165.8+33.4 174.1+£438 180.5+36.8 177.1+£342

G6PD=glucose-6-phosphate dehydrogenase

?Value + standard deviation

b Severely deficient is defined as <2 U/g Hb; deficient is defined as >2 U/g Hb up to the lower limit of normal at 7 U/g Hb

¢ Patient data was collected in Systéme International (SI) units and converted to conventional units for summary tables. To convert g/dL to SI

units of g/L, multiply by 10
%To convert mg/dL to SI units of pmol/L, multiply by 17.1
€ To convert mg/dL to SI units of g/L, multiply by 0.01
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One subject with pre-existing anemia at baseline and 2 subjects with
histories of anemia were treated during the study. The subject with pre-existing
anemia was treated with dapsone gel for 9 days before being withdrawn.
However, despite being anemic at the start of dapsone gel treatment, she did not
experience any worsening of hemoglobin or changes in other parameters after 9
days of treatment. The 2 subjects with histories of anemia completed the study.
There were no changes in chemistry or hematology parameters indicative of

dapsone-related hemolysis in either of these subjects during the study.

Adverse Events. No adverse events were reported that were clinical
signs or symptoms of hemolytic anemia. A total of 27 of 63 subjects (43%) in
the full safety data set experienced an adverse event, regardless of relationship to
treatment. Few adverse events were considered by the investigator to be related
to dapsone gel treatment (17 events out of 44 events) and these occurred in only
8 of 63 subjects (13%): 7 during the dapsone gel treatment period and one during
the vehicle treatment period. Four of these subjects reported local application
site reactions of burning, dryness, pruritus, or contact dermatitis (all mild). The
one event of contact dermatitis that led to discontinuation of study treatment was
mild in intensity, did not require treatment, and resolved within 14 days of
discontinuation. One subject reported a related adverse event of aggravated
acne. Three subjects had related adverse events from a laboratory test result
during treatment with dapsone gel, but none of these were indicative of
hemolytic anemia: elevated bilirubin at 2 weeks and low hematocrit and low red
blood cell count at 12 weeks in Subject 1; low haptoglobin at 2 weeks and RBC
Burr cells, poikilocytosis, and elliptocytosis at 12 weeks in Subject 2; and low
white blood cell count at week 12 in Subject 3. In Subject 1, the elevation in
bilirubin occurred before the low hematocrit and RBC count and is therefore not
believed to be indicative of hemolysis. In Subject 2, plasma dapsone levels were
below the limit of quantification, even though treatment use could be verified by
tube weights. Furthermore, the low haptoglobin was present at the baseline
blood test as well as week 12, and no other changes in the other hematology
parameters occurred, so the laboratory adverse events for this subject are likely

not related to dapsone gel treatment. For Subject 3, no laboratory or clinical
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evidence of hemolysis or hemolytic anemia accompanied the low white blood

cell count.

Discussion

This study was designed specifically to evaluate the risk of hemolytic
anemia with dapsone gel treatment in subjects with G6PD deficiency, which is a
population at higher risk of drug-induced hematologic effects. The study
employed a crossover design to evaluate both dapsone gel and vehicle treatments
within the same subject. To evaluate hemolysis, subjects were monitored for
changes in hemolysis-related laboratory parameters of hemoglobin,
reticulocytes, haptoglobin, bilirubin, and LDH at 2 and 12 weeks of each
treatment. Because drug-induced hemolytic anemia is a relatively acute
phenomenon, the 2-week time point was determined to be the most relevant for
observing any laboratory evidence of hemolysis or hemolytic anemia, while the
12-week time point would allow evaluation of any longer-term changes (Dern et
al., 1954). Adverse events were also evaluated to determine if there were any
clinical signs of hemolytic anemia.

An evaluation of the laboratory data showed a mean decrease in
hemoglobin from baseline of 0.32 g/dL after 2 weeks of dapsone gel treatment,
which \;vas not seen at 12 weeks even as treatment continued. For several
reasons, the nominal decrease in hemoglobin at Week 2 was considered to be
clinically insignificant. First, there were no mean changes from baseline in other
laboratory markers of hemolysis at either the 2-week or 12-week time point, nor
any relationship between changes in hemoglobin and these parameters, including
bilirubin, haptoglobin, reticulocytes, and LDH. These findings strongly argue
against the presence of clinically relevant hemolysis. Second, no subjects
experienced symptoms of or were diagnosed clinically with hemolytic anemia.
No therapeutic interventions or modifications to study treatment were required
as a consequence of a laboratory finding, even for subjects who experienced the
largest decreases of hemoglobin (-1.7 g/dL and —1.5 g/dL for vehicle and
dapsone gel treatment, respectively). Third, there was no consistent, clinically
meaningful relationship between changes in hemoglobin and dapsone gel
treatment. The range of hemoglobin changes and percentages of subjects with

shifts below normal or large decreases of hemoglobin (= g/dL) were similar
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between vehicle and dapsone gel treatments. Some subjects experienced
changes in hemoglobin during both treatments, and some subjects had very low
or unmeasurable plasma levels of dapsone.

This study also provides substantive data on a subgroup of 14 subjects
whose G6PD levels were severely deficient, within the lower 30% of the G6PD-
deficient range (=2 U/g Hb). Results in this subgroup were consistent with the
overall population and support that there is no difference in risk of hemolysis
after dapsone gel treatment in G6PD-deficient subjects with the lowest enzyme
activity. In addition, 1 subject with pre-existing anemia and 2 subjects with
histories of anemia participated in the study. The subject with pre-existing
anemia was withdrawn from the study after 9 days of treatment, but the other 2
subjects completed the full 28 weeks of the study. None of these 3 subjects
experienced any changes in chemistry and hematology parameters indicative of
dapsone-related hemolysis.

Because the G6PD enzyme is encoded on the X chromosome, the
deficiency is generally more common in males, and the prevalence of G6PD
deficiency in African-American men can be almost 3 times higher than that of
African-American women (Chinevere et al., 2006). However, in this study, the
ratio of males to females with G6PD deficiency was almost equal, with 55%
(35/64) of eligible subjects being female. It could be speculated that because
almost 60% of individuals who present at dermatologists' offices for skin
concerns are female (Fleischer et al., 1994), and at least 41% of women will have
acne at various times in their lives (Poli et al., 2001), investigators were able to
identify a large number of female patients with both G6PD deficiency and acne.
Subgroup analyses of all variables related to assessing the risk of hemolysis
based on gender showed no differences between females and males, and the
results for each subgroup were similar to the overall safety evaluable population.

Plasma dapsone and N-acetyl dapsone levels were measured pre-
treatment and at the 2-week and 12-week time points of each treatment period to
assess systemic exposure. To obtain a level of treatment exposure that was
relevant to topical dapsone gel use in a real-world setting, subjects were
instructed to apply treatment to the entire face twice-daily, and they could also
apply treatment to other acne-affected areas of the neck, shoulders, upper chest,

and/or upper back at their discretion. Dapsone and N-acetyl dapsone levels
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reached steady state within 2 weeks of treatment with dapsone gel, and fell
rapidly after the cessation of treatment. Systemic exposure to dapsone after
topical dapsone gel treatment was low, considering both the mean
(approximately 5 ng/mL) and the maximum exposure in the study
(approximately 37 ng/mL) (Table 2). The level of dapsone exposure observed in

this study is substantially lower than the levels associated with oral dosing that

- would be expected to cause hematologic changes (DeGowin 1967). Hemolysis

associated with oral dapsone use is a dose-dependent effect (Zhu and Stiller
2001; Jollow et al., 1995). We did not observe any correlation between plasma
dapsone levels or grams of dapsone gel use and changes in hemoglobin, likely
because systemic dapsone exposure was at the very low end of the dose-
relationship observed with oral dapsone treatment. Pharmacokinetic modeling
indicates that steady-state systemic dapsone levels after topical dapsone gel
treatment would still be approximately 35-fold (Cpax) to 63-fold (AUC) lower
than the systemic levels of dapsone following a single 50 mg oral dose.

The results from this study demonstrate that there are no clinically
significant effects on chemistry and hematology parameters or clinical signs of
hemolytic anemia in G6PD-deficient subjects following treatment of acne
vulgaris with dapsone gel. Because G6PD deficiency represents a highly
sensitive marker for the hemolytic potential of drugs, this finding can be
extrapolated to all acne patients with normal G6PD enzyme activity. Data from
this study confirm that the safety profile for topical dapsone gel treatment is
excellent, and support that the risk of hemolytic anemia during treatment with
dapsone gel for acne vulgaris is remote for all patients, including those with
G6PD deficiency.

All of the publications cited hereinabove are incorporated by reference
herein. The invention has been described with reference to various specific
embodiments and techniques. However, it should be understood that many
variations and modifications may be made while remaining within the spirit and

scope of the invention.
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WHAT IS CLAIMED IS:

1. A method to treat a dermatological condition in a glucose-6-phosphate
dehydrogenase-deficient patient comprising applying a dermatological
composition to said condition, wherein said dermatological composition

comprises dapsone.

2. The method of claim 1, wherein the dermatological composition

comprises dissolved dapsone and microparticulate dapsone.

3. The method of claim 1, wherein the dermatological condition is selected
from the group consisting of inflammatory acne, non-inflammatory acne and

rosacea.

4. A method to treat a dermatological condition in a glucose-6-phosphate
dehydrogenase-deficient patient comprising applying topically a dermatological
gel composition including microparticulate pharmaceutical and dissolved
pharmaceutical, which comprises:

a thickening agent;

water;

a high-boiling, nonionic organic solvent;

a preservative;

dapsone in a microparticulate and dissolved state;

and a base solution.

5. The method of claim 4, comprising:
about 0.5% to 4.0% carbomer;
about 53.8% to 84.2% water;
about 10% to 30% ethoxydiglycol;
about 0.2% methylparaben;
about 5% to 10% dapsone in a microparticulate and dissolved state;

and about 0.1 to 2% sodium hydroxide solution.
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The method of claim 5, comprising:

about 0.85% carbomer;

about 66.95% water;

about 25% ethoxydiglycol;

about 0.2% methylparaben;

about 5% dapsone in a microparticulate and dissolved state;

and about 0.2% sodium hydroxide solution.

The method of claim 4, wherein the ratio of microparticulate to dissolved

dapsone is no greater than 5.

8.

The method of claim 4, wherein the dermatological condition is selected

from the group consisting of inflammatory acne, non-inflammatory acne and

rosacea.

9.

A method to treat a dermatological condition in a glucosé-6-phosphate

dehydrogenase-deficient patient comprising applying topically a dermatological

gel composition comprising:

10.

a semisolid aqueous gel;

dapsone dissolved in said gel, wherein said dapsone has the capacity to
cross the stratum corneum layer of the epidermis and become available

systemically; and
a microparticulate dapsone dispersed in said gel, wherein said
microparticulate dapsone does not cross the stratum corneum of the

epidermis in its microparticulate state.

The method of claim 9, wherein the dermatological condition is selected

from the group consisting of inflammatory acne, non-inflammatory acne and

rosaceca.
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11. A method to treat acne in a glucose-6-phosphate dehydrogenase-deficient
patient comprising applying topically a dermatological composition comprising

dapsone.

12.  The method of claim 11, wherein the acne is non-inflammatory acne.

13.  The method of claim 11, wherein the acne is inflammatory acne.

14. The method of claim 11, wherein the dermatological composition is
selected from the group consisting of a semisolid aqueous gel, a cream, a lotion,

a suspension, an ointment and a spray.

15.  The method of claim 11, wherein the dermatological composition

comprises dissolved dapsone and microparticulate dapsone.

16.  The method of claim 1, wherein the method results in blood plasma
levels of dapsone less than about 37 ng/mL and blood plasma levels of N-acetyl

dapsone less than about 50 ng/mL.

17. The method of claim 1, wherein the method does not induce hemolytic

anemia.

18. The method of claim 1, wherein the method does not induce adverse

hematologic events.

19. The method of claim 1, wherein the method is performed for about 12

weeks.

20. A method to treat a dermatological condition in a glucose-6-phosphate
dehydrogenase-deficient patient comprising applying a dermatological
composition to said condition, wherein said dermatological composition
comprises dapsone, wherein the method results in blood plasma levels of
dapsone between 0 and about 37 ng/mL and blood plasma levels of N-acetyl
dapsone between 0 and about 50 ng/mL.
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21. A method to treat a dermatological condition in a glucose-6-phosphate
dehydrogenase-deficient patient comprising topically applying a gel composition
comprising dissolved dapsone and microparticulate dapsone, wherein:

the dissolved dapsone crosses the stratum corneum of the epidermis and
is absorbed into the lower two-thirds of the pilosebaceous unit; and

the microparticulate dapsone is primarily delivered into the upper third of
the pilosebaceous unit, crossing the stratum corneum of the epidermis only

minimally.

22. A method to treat a dermatological condition in a glucose-6-phosphate
dehydrogenase-deficient patient comprising applying a dermatological
composition to said condition, wherein said dermatological composition
comprises dapsone, wherein the method results in blood plasma levels of

dapsone and N-acetyl dapsone below the levels associated with hemolysis.

23.  The use of a dermatological composition comprising about 0.85%
carbomer; about 66.95% water; about 25% ethoxydiglycol; about 0.2%
methylparaben; about 5% dapsone in a microparticulate and dissolved state; and
about 0.2% sodium hydroxide solution, for the manufacture of a medicament for
treating dermatological conditions in a glucose-6-phosphate dehydrogenase-

deficient patient.

24, A method to treat a dermatological condition in a patient comprising
topically applying a dermatological composition comprising dapsone, wherein
the dermatological composition is formulated to result in blood plasma levels of

dapsone of less than 1 microgram per mL in the patient.

25.  The method of claim 24, wherein the patient is predisposed to

hematologic side effects including hemolysis and/or hemolytic anemia.
26. The method of claim 24, wherein the method results in blood plasma

levels of dapsone less than about 37 ng/mL and blood plasma levels of N-acetyl

dapsone less than about 50 ng/mL.
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27.  The method of claim 24, wherein the dermatological composition is a
dermatological gel composition comprising

a semisolid aqueous gel;

5
dapsone dissolved in said gel, wherein said dapsone has the capacity to
cross the stratum corneum layer of the epidermis and become available
systemically; and
10 a microparticulate dapsone dispersed in said gel, wherein said

microparticulate dapsone does not cross the stratum corneum of the

epidermis in its microparticulate state.
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DAPSONE TO TREAT ROSACEA

Background of the Invention

Rosacea is a dermatological syndrome affecting approximately 14
million Americans. It is characterized by flushing of the skin, erythema,
inflammatory papules and pustules, edema, telangiectasia, ocular symptoms and
rhinophyma. To date, the etiology of rosacea is unknown and there is no clearly
recognized cure (Bikowski and Goldman, 2004; Stone and Chodosh, 2004).

Four subtypes and one variation of rosacea have been defined. The
subtypes are papulopustular rosacea, erythematotelangiectatic rosacea,
phymatous rosacea, and ocular rosacea; the rosacea variation is granulomatous
rosacea. Some patients may have features of more than one subtype
simultaneously, and differences in severity occur within each subtype.

Management of rosacea is difficult because of the complexity of the
syndrome and the sensitivity of rosacea-affected skin. Various therapies,
including topical application of metronidazole, azelaic acid, sodium
sulfacetamide/sulfur preparations, and antibiotics including erythromycin,
clindamycin and tetracycline, are used in the management of rosacea with
varying rates of success. Systemic therapy with oral tetracyclines,
metronidazole and isotretinoin is also employed in the management of rosacea
(Buechner, 2005). Dapsone antibiotic is effective for treating rosacea redness,
facial flushing, papules and pustules when administered orally; however, the side
effect profile makes the risk/benefit ratio too high for most rosacea sufferers
(Nase, 2005).

What is needed are safe, effective treatments for the management of

rosacea symptoms.

Summary of the Invention

The invention is directed to the treatment of rosacea. The invention
includes a method to treat rosacea by topically administering a pharmaceutical
composition of dapsone and a pharmaceutically acceptable carrier to a patient.
In preferred embodiments, the rosacea is papulopustular rosacea. In other

embodiments, the rosacea is ocular rosacea. The invention is also directed to the
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treatment of ocular disorders. The invention includes a method to treat an ocular
disease or disorder by topically administering a pharmaceutical composition of
dapsone and a pharmaceutically acceptable carrier.

In some embodiments, the dapsone of the topical composition is entirely
dissolved in the carrier; or partially dissolved and partially microparticulate; or
may be present as an emulsion, suspension or colloid. In an entirely dissolved
state, dapsone exists completely in solution in the solvent, with no solid dapsone
present. If the dapsone is partially dissolved and partially microparticulate, a
portion of the dapsone is present in solution and a portion of the dapsone is
present in a solid form. A dapsone emulsion includes two immiscible,
unblendable substances wherein one substance (the dispersed phase) is dispersed
in the other (continuous phase). The dapsone can be part of the dispersed phase
or part of the continuous phase of the emulsion. A dapsone suspension is a
heterogenous fluid containing solid particles of dapsone dispersed throughout a
fluid. A dapsone colloid is a homogenous mixture of dispersed dapsone
particles that are distributed evenly and stably throughout the continuous phase.

In certain embodiments, the pharmaceutical composition is a lotion, gel,
ointment, cream, emulsion, suspension, spray, or cleanser. In a preferred
embodiment, the pharmaceutical composition is a semisolid aqueous gel. The
semisolid aqueous gel includes a thickening agent, water, a solvent, preservative,
microparticulate dapsone, dissolved dapsone, and caustic material. In a
preferred embodiment, the caustic material is a base agent. In a preferred
embodiment, the composition exhibits an optimal balance between dissolved
dapsone that is available to cross through the stratum corneum of the epidermis
and be absorbed into the lower two-thirds of the pilosebaceous unit; and )
microparticulate dapsone that is retained in or above the stratum corneum to
serve as a reservoir or to provide dapsone to the supracorneum zone, crossing the
stratum corneum of the epidermis only minimally as a solid. The solid
microparticulate dapsone reservoir is slowly dissolved in body fluids before it is
delivered through the stratum comeum. In preferred embodiments, the dapsone
makes up about 0.5% to 10% of the pharmaceutical composition. The
microparticulate dapsone can be a crystalline precipitate or an amorphous
precipitate. Antioxidants, fragrance, colorants, sunscreens, or combinations

thereof may also be present in the topical composition. In preferred
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embodiments, the dapsone composition comprises about 5% dapsone, about
0.85% carbomer 980, about 25% diethylene glycol monoethyl ether (DGME),
about 0.2% methylparaben, about 0.2% sodium hydroxide, and about 68.75%
purified water.

The methods described herein include the treatment of papulopustular
rosacea by applying the dapsone composition once or twice daily. In preferred
methods the dapsone composition is applied twice daily. The methods
additionally include the use of the dapsone pharmaceutical composition alone or
in combination with other pharmaceutical compositions for rosacea, including
topical and systemic treatments. The treatments are administered simultaneously
or sequentially and include oral metronidazole, isotretinoin, tetracyclines
including doxycycline, and topical metronidazole, azelaic acid, sodium
sulfacetamide/sulfur preparations, and antibiotics including erythromycin,
clindamycin and tetracycline. In some embodiments, the dapsone and other
pharmaceutical are present in the same composition. In other embodiments, the
dapsone and other pharmaceutical are present in separate compositions. In
preferred embodiments, the dapsone pharmaceutical composition is applied
topically in the AM and a separate metronidazole composition is applied
topically in the PM, or vice versa.

In some embodiments, the patient has mild to severe papulopustular
rosacea. In some embodiments, the patient has mild to moderate papulopustular
rosacea. In other embodiments, the patient has moderate to severe
papulopustular rosacea. In preferred embodiments, the rosacea is moderate to
severe papulopustular rosacea. In some embodiments, the patient has at least ten
papulopustular lesions before treatment, or preferably at least twenty
papulopustular lesions before treatment. In a preferred embodiment, the number
of papulopustular rosacea lesions is reduced by administering the dapsone
composition topically. In some embodiments, the methods described herein
result in blood plasma levels of dapsone of less than about 100 ng/mL.

In some embodiments, the patient has an Investigator’s Global
Assessment score of 3 or higher before treatment. In some embodiments,
treatment results in a mean reduction of at least 13 papulopustular lesions. In
some embodiments, treatment results in a mean reduction of at least 43 % of the

papulopustular lesions.

179



WO 2009/108147 PCT/US2008/002549

10

15

20

25

30

Brief Description of the Figures

Figure 1 shows the mean change from baseline in inflammatory lesion
counts in the intent to treat (ITT) population having > 10 inflammatory lesions
(papules and/or pustules) above the mandibular line.

Figure 2 shows the mean percent change from baseline in inflammatory
lesion counts in the ITT population having > 10 lesions (ITT).

Figure 3 shows mean change from baseline in inflammatory lesion
counts for subjects with <20 lesions.

Figure 4 shows mean percent change from baseline in inflammatory
lesion counts for subjects with <20 lesions.

Figure 5 shows the mean change from baseline in lesion counts for the
subgroup of subjects with > 20 lesions.

Figure 6 shows mean percent change from baseline in inflammatory
lesion counts for subjects with > 20 lesions.

Figure 7 shows the Investigator’s Global Assessment (IGA) success rate
over the course of the study in the intent to treat (ITT) population having > 10
inflammatory lesions.

Figure 8 summarizes the Investigator’s Global Assessment (IGA) success
rate at week 12 in the intent to treat (ITT) population having > 10 inflammatory
lesions.

Figure 9 shows the Investigator’s Global Assessment (IGA) success rate
over the course of the study in subjects with <20 inflammatory lesions.

Figure 10 shows the Investigator’s Global Assessment (IGA) success rate
over the course of the study in subjects with > 20 lesions.

Figure 11 summarizes the Investigator’s Global Assessment (IGA)

success rate at week 12 for the subgroup of subjects with > 20 lesions.

Detailed Description of the Invention

Definitions

As used herein, “adverse event” means any adverse change in health or
"side-effect” that occurs in a patient who is participating in a study while the
patient is receiving treatment (dermatological composition or vehicle) or within

a pre-specified period of time after their treatment has been completed.
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As used herein, the term “colloid” refers to a homogenous mixture of two
separate phases. The dispersed phase is made of tiny particles or droplets that
are distributed evenly throughout the continuous phase. Colloids are stable
mixtures and the dispersed phase generally does not settle out of the mixture.

As used herein, "dapsone" refers to the chemical compound dapsone
having the chemical formula C;;H;N20,S as well as bis(4-
aminophenyl)sulfone, 4',4'-diaminodiphenyl sulfone and its hydrates, 4,4'-
sulfonylbisbenzeneamine, 4,4'-sulfonyldianiline, diaphenylsulfone, dapsone
analogs, and dapsone related compounds. "Dapsone analogs" refers to chemical
compounds that have similar chemical structures and thus similar therapeutic
potential to dapsone such as the substituted bis(4-aminophenyl)-sulfones.
"Dapsone related compounds" refers to chemical compounds that have similar
therapeutic potential, but are not as closely related by chemical structure to
dapsone such as the substituted 2,4-diamino-5-benzylpyrimidines.

As used herein, the term “emulsion” describes a mixture of two
immiscible, unblendable substances. The dispersed phase is dispersed in the
continuous phase. For example, oil and water will form an emulsion when
mixed together. In the compositions described herein, the oil phase may include
but is not limited to fatty alcohols, acids, or esters such as cetyl palmitate, cetyl
alcohol, stearyl alcohol, stearic acid, isopropyl stearate, glycerol stearate,
mineral oil, white petrolatum, or other oils alone or in combination. Surfactants
may be present in the emulsion to increase kinetic stability. Suitable emulsifiers
that may be added to the compositions described herein include, but are not
limited to, steareth 20, ceteth 20, sorbitan sesquioleate, sorbitan mono-oleate,
propylene glycol stearate, dosium lauroyl sarcosinate, polysorbate 60, or
combinations.

As used herein, “gel” refers to a colloid in a more solid form than a
solution. A gel is also a jelly-like matenal formed by the coagulation of a
colloidal liquid. Many gels have a fibrous matrix and fluid filled interstices.
Gels are viscoelastic rather than simply viscous and can resist some mechanical
stress without deformation.

As used herein, the term “mild rosacea” refers to papulopustular rosacea

that includes mild erythema and several small papules/pustules.
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As used herein, the term “moderate rosacea” refers to papulopustular
rosacea that includes moderate erythema, with several small or large
papules/pustules, and up to two nodules.

As used herein, the term “severe rosacea” refers to papulopustular
rosacea that includes severe erythema and numerous small and/or large
papules/pustules, and up to several nodules.

As used herein, the term “microparticulate” refers to any solid form of an
active agent (dapsone) that is not dissolved in the topical composition. The
microparticulate described herein may be in the form of flakes or crystals, and
includes a precipitate of dapsone that results from the addition of water and the
solvent or mixed solvent system. The microparticulate may comprise a
crystalline precipitate or an amorphous precipitate.

As used herein, the term “ointment” means a semisolid, oil-based topical
formulation. Examples of ointments include essentially non-aqueous mixtures
of petrolatum, lanolin, polyethylene glycol, plant or animal oils, either
hydrogenated or otherwise chemically modified. An ointment may also contain a
solvent in which an active agent is either fully or partially dissolved.

As used herein, “pharmaceutically acceptable carrier” refers to a
pharmaceutically acceptable solvent, suspending agent or vehicle for delivering
an active agent to a patient. Pharmaceutically acceptable carriers are nontoxic to
the cell or patient being exposed thereto at the dosages and concentrations
employed. Often, the physiologically acceptable carrier is an aqueous pH
buffered solution. Pharmaceutically acceptable carriers are readily available to
the public. Suitable pharmaceutical carriers are described in Remington's
Pharmaceutical Sciences, Mack Publishing Company, a standard reference text
in this field. Pharmaceutically acceptable carriers may include antiadherents,
binders, coatings, disintegrants, fillers, diluents, colorants, glidants, lubricants,
and preservatives. Suitable carrier materials for topical preparations are
glycerides, semi-synthetic and synthetic glycerides, hydrogenated oils, liquid
waxes, liquid paraffins, liquid fatty alcohols, sterols, polyethylene glycols and
cellulose derivativei In a preferred embodiment, the pharmaceutically
acceptable carrier includes ethoxydiglycol, also known as diethylene glycol
monoethyl ether (DGME).
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As used herein, the term “sﬁspension” refers to a heterogenous fluid
containing solid particles dispersed throughout. The suspended phase or
suspensoid is dispersed throughout the liquid in a moderately finely divided
state, but not so finely divided as to acquire the stability of a colloidal system.
The suspended phase will eventually settle out of the suspension.

The term "topical" or “topical surface” as used herein refers to the route
of administration of a composition that involves direct application to the surface
of the body being treated. Topical application may be to the skin, or to a mucous
membrane, also called mucosa, lining all body passages that communicate with
the exterior such as the respiratory, genitourinary, and alimentary tracts, and
having cells and associated glands that secrete mucous. Topical application may
be to mucous membranes of nose, mouth, eye, eyelid inner surface, etc., or may
be to the surface of intact or compromised skin. Examples of topical application
include application of gels or other semisolids to rub-on, solutions to spray, or
liquids to be applied by an applicator, for example, as eye drops. Rinse-off
application with washes, cleansers, or shampoos are also examples of topical
application. Areas of the body especially suitable for application of the
composition described herein include sites where rosacea symptoms may be
present, including the skin of the face, scalp, ears and neck, and the eyes.

As used herein, the term "treat”, "treatment”, or "treating" refers to the
reduction in number and/or severity of individual rosacea lesions, prevention of
the development of rosacea symptoms including papulopustular lesions, or
global improvement in the appearance of rosacea. Success of treatment may be
indicated by a reduction from baseline in the raw number of papulopustular
inflammatory lesions, by a percent reduction from baseline in papulopustular
inflammatory lesions, or by an improvement from baseline in an Investigator’s

Global Assessment (IGA) score.

Methods of Treatment

The method of the invention described herein treats rosacea conditions,
e.g., papulopustular, erythematotelangiectatic, phymatous, and ocular rosacea,
by the topical application of a composition comprising dapsone and a
pharmaceutically acceptable carrier. The composition is applied as needed to

relieve rosacea symptoms. In some embodiments, the composition is applied
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every other day. In some embodiments, the composition is applied once daily.
In some embodiments, the composition is applied twice daily. In certain
embodiments, the composition is applied for at least one week, at least two
weeks, at least three weeks, at least four weeks, at least five weeks, at least six
weeks, at least seven weeks, at least eight weeks, at least nine weeks, at least ten
weeks, at least eleven weeks, or at least twelve weeks. In some preferred
embodiments, the composition is applied for at least twelve weeks. In other
preferred embodiments, the composition is applied for at least six months, at
least nine months, or at least a year.
Rosacea

Rosacea is a multifactorial chronic disorder that most often affects the
skin of the central face including the nose, forehead, cheeks, and chin. Rosacea
usually affects fair-skinned people 30 to 50 years of age who tend to blush or
flush easily. Four subtypes of rosacea are described: papulopustular,
erythematotelangiectatic, phymatous, and ocular (Wilkin et al. 2002; Bikowski
and Goldman, 2004). Granulomatous rosacea is considered to be a part of the
spectrum of rosacea, but is referred to as a variant, rather than a subtype, of
rosacea (Khokhar and Khachemoune 2004).

Papulopustular rosacea is characterized by persistent central facial
erythema with transient, central facial papules, pustules or lesions of both types.
In preferred embodiments, mild to severe papulopustular rosacea is treated. Ina
more preferred embodiment, moderate to severe papulopustular rosacea is
treated. Erythematotelangiectatic rosacea is characterized by flushing and
persistent central facial erythema, with or without telangiectasia. Phymatous
rosacea is characterized by thickening skin, irregular surface nodularities, and
enlargement, which may occur on the nose, chin, forehead, cheeks or ears.
Ocular rosacea is characterized by a foreign body sensation in the eye, burning
or stinging, dryness, itching, ocular photosensitivity, blurred vision,
telangiectasia of the sclera or other parts of the eye, or periorbital edema.
Granulomatous rosacea is characterized by noninflammatory, hard, brown,
yellow or red cutaneous papules; or nodules of uniform size (Bikowski and
Goldman, 2004).

In a recent study of clinical patterns of rosacea, papules and pustules

were found in 83% and 67% of a sample of 108 rosacea patients, respectively
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(Sibenge and Gawkrodger, 1992). In the papulopustular subtype of rosacea,
patients typically present with persistent central facial erythema with transient
papules or pustules or both. Symptoms of burning, stinging, and dry skin are
common (Wilkin et al. 2002; Dahl 2004). Other symptoms include flushing,
erythema, and telangiectasia. While the exact pathogenesis of rosacea is
unknown, inflammatory and vascular components are believed to be important in
its pathogenesis.

The methods of the invention described herein include treatment of
papulopustular rosacea lesions. In certain embodiments, the treatment of rosacea
lesions results in a decrease or reduction from the baseline number of lesions by
at least 2 lesions, at least 3 lesions, at least 4 lesions, at least 5 lesions, at least 6
lesions, at least 7 lesions, at least 8 lesions, at least 9 lesions, at least 10 lesions,
at least 11 lesions, at least 12 lesions, at least 13 lesions, at least 14 lesions, at
least 15 lesions, at least 16 lesions, at least 17 lesions, at least 18 lesions, at least
19 lesions, at least 20 lesions, at least 30 lesions, at least 40 lesions, or more than
40 lesions. In certain embodiments, the treatment of rosacea lesions results in a
percentage decrease or reduction of lesions from baseline of at least 20%, at least
25%, at least 30%, at least 35%, at least 40%, at least 45%, at least 50%, at least
55%, at least 60%, at least 65%, at least 70%, at least 75%, or more than 75%.

About half of all rosacea sufferers also have some involvement of the
eyes, known as ocular rosacea (Starr and McDonald, 1969). Eye problems may
precede the common skin-related rosacea symptoms though it more common for
the skin symptoms to appear first (Borrie, 1953). Ocular rosacea symptoms
include dry eyes or tearing, redness, burning, phin, a gritty feeling in the eye,
scales and crusts on the eyelids, sensitivity to light and blurry vision (Jenkins
1979).

Blepharitis, which includes inflammation of eyelashes or lid margins, is
commonly seen in ocular rosacea. Blepharitis often results in red, itchy, burning
eyes and lashes as well as scales and crusts on the eyelids. Sties, which are
infections of eyelash follicles, may be present. Ocular rosacea sufferers may
also have chalazia or meibomitis, characterized by enlarged, inflamed or plugged
meibomian glands (which normally lubricate the eyelids). Scleritis and

episcleritis, which are inflammatory conditions of the white outer coating of the
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eye (sclera) and connective tissue between the conjunctiva and sclera (episclera)
may also be present in ocular rosacea.

Keratitis and iritis, which are infections or inflammation of the cornea
and iris, respectively, may also be present in patients with ocular rosacea. These
conditions may result in severe eye pain, blurry vision, formation of pus, and
sensitivity to light. In severe ocular rosacea, ulcers may be present at the border
of the cornea and sclera. This corneal ulceration, if untreated, may lead to
perforation of the eye, a potentially blinding complication.

Management of rosacea is difficult because of the complexity of the
syndrome and the sensitivity of rosacea-affected skin. Various therapies,
including topical application of metronidazole, azelaic acid, sodium
sulfacetamide/sulfur preparations, and antibiotics including erythromycin,
clindamycin and tetracycline, are used in the management of rosacea with
varying rates of success. Systemic therapy with oral tetracyclines,
metronidazole and isotretinoin is also employed in the management of rosacea
(Buechner, 2005). Oral dapsone antibiotic is effective for treating rosacea
redness, facial flushing, papules and pustules; however, the side effect profile
makes the risk/benefit ratio too high for most rosacea sufferers (Nase, 2005).

QOcular Indications

In addition to ocular rosacea, other ocular diseases may be treated with
the topical dapsone compositions of the present invention. These diseases may
be associated with inflammation, infection or other pathologies and the ocular
involvement may be a primary or secondary manifestation of the disease or
disorder. These diseases and disorders include conjunctivitis; scleritis including
nodular scleritis secondary to Sweet's syndrome; vasculitis including
autoimmune vasculitis and retinal vasculitis of Eales' disease; uveitis including
granulomatous uveitis and panuveitis; ocular cicatrical pemphigoid; ocular
leprosy; ocular manifestations of arachnid evenomation, Behget disease, linear
IgA disease, relapsing polychondritis, peripheral keratitis, tuberculosis, Hodgkin
lymphoma, non-Hodgkin lymphoma, T-cell lymphoma and Reiter's syndrome;
tumors of the eyelids; erythema elevatum diutinum; eyelid manifestations of
erosive lichen planus; and pneumocystis carinii choroiditis associated with
AIDS. The topical dapsone compositions of the present invention may be

particularly formulated for treatment of ocular conditions. These formulations
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will be known to those of skill in the art and include drops, gels, ointments,
cleansers and other topical formulations.
Dapsone

Dapsone was first synthesized in 1908 and has been used medically as an
antibiotic and an anti-inflammatory. Dapsone is a bis(4-aminophenyl)sulfone
also known as 4',4'-diaminodiphenyl sulfone, 4,4'-sulfonylbisbenzeneamine, 4,4'-
sulfonyldianiline, and diaphenylsulfone. Dapsone has been used orally for the
treatment of acne (Ross, 1961).

Dapsone analogs and related compounds have been described in U.S. Pat.
Nos. 4,829,058 and 4,912,112 to Seydel et al. The '058 patent discloses
substituted bis(4-aminophenyl)sulfones useful for inhibiting growth of bacteria,
mycobacteria, and plasmodia. Some of these compounds were also tested against
dapsone for toxicity and anti-inflammatory activity. In the '112 patent,
substituted 2,4-diamino-5-benzyl pyrimidines having antimicrobial activity
particularly against mycobacteria are described. Some of these compounds were
also tested against dapsone for toxicity (Coleman et al., 1996) and anti-
inflammatory activity (Coleman et al., 1997). The teachings of these references
in combination with subsequent publications showed that these analogs and
related compounds have activity similar to dapsone and would be expected to
have similar treatment efficacy.

Currently, use of oral dapsone is generally limited, as its use may be
associated with hematologic side effects, including hemolysis and hemolytic
anemia that are dose-dependent and occur more frequently with increasing dose
(Zhu and Stiller 2001; Jollow et al., 1995). The mechanism of dapsone-related
hemolysis and hemolytic anemia involves oxidative damage to red blood cells
and is associated with the dapsone hydroxylamine metabolite (Prendiville et al.,
1988).

Topical Dapsone Compositions

Topical dapsone formulations have been described in U.S. Pat. No.
5,733,572 to Unger et al., and U.S. Pat. Nos. 6,056,954; 6,056,955; 6,254,866,
6,248,324; and 6,277,399 to Fischetti et al. A topical composition including
dapsone for acne treatment has been described in U.S. Pat. Nos. 5,863,560 and
6,060,085 to Osborne which are herein incorporated by reference in their

entirety.
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The topical compositions described herein include dapsone and a
pharmaceutically acceptable carrier. The carriers described herein are media
useful for topical delivery of dapsone and optionally any additional active
agents. These media, which are preferably organic or organic/aqueous mixtures,
may be formulated as eye drops, lotions, gels, ointments, creams, sprays,
washes, cleansers, shampoos, roll-on or stick products, micro-emulsions, shake
powders, aerosolized sprays or mousse, and bath additives. Additional
pharmaceutical carriers will be known to those skilled in the art and this list
should not be considered to be limiting.

The dapsone of the topical composition may be entirely dissolved in the
carrier; partially dissolved and partially microparticulate; or may be present as an
emulsion, suspension or colloid. In an entirely dissolved state, dapsone exists
completely in solution in the solvent, with no solid dapsone present. If the
dapsone is partially dissolved and partially microparticulate, a portion of the
dapsone is present in solution and a portion of the dapsone is present in a solid
form. A dapsone emulsion includes two immiscible, unblendable substances
wherein one substance (the dispersed phase) is dispersed in the other (continuous
phase). The dapsone can be part of the dispersed phase or part of the continuous
phase of the emulsion. A dapsone suspension is a heterogenous fluid containing
solid particles of dapsone dispersed throughout a fluid. A dapsone colloid is a
homogenous mixture of dispersed dapsone particles that are distributed evenly
and stably throughout the continuous phase.

Pharmaceutical carriers are pharmaceutically acceptable media for
delivering active agent(s) to a patient. Pharmaceutically acceptable carriers
include solvents, suspending agents or other vehicles that are nontoxic to the
patient being exposed thereto at the dosages and concentrations employed.
Pharmaceutical carriers of the compositions described herein will solubilize
dapsone and any additional active agent(s) in whole or in part. Excipients
present in the pharmaceutically acceptable carrier may include antiadherents,
binders, coatings, disintegrants, fillers, diluents, colorants, glidants, lubricants,
and preservatives.

In some embodiments, the topical compositions include a pharmaceutical
carrier, dapsone, and an additional active pharmaceutical agent or agents. As

described above, these dual agent compositions may be formulated as lotions,
12
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gels, ointments, creams, sprays, washes, cleansers, shampoos, roll-on or stick
products, micro-emulsions, shake powders, aerosolized sprays or mousse, and
bath additives. The dapsone and additional active pharmaceutical agent(s) of the
topical composition may be entirely dissolved; partially dissolved and partially
microparticulate; or may be present as an emulsion, suspension or colloid as
described above. Suitable additional active pharmaceutical agents are disclosed,
e.g., in Physician’s Desk Reference (PDR), Medical Economics Company
(Montvale, NJ), (53rd Ed.), 1999; Mayo Medical Center Formulary, Unabridged
Version, Mayo Clinic (Rochester, MN), January 1998; Merck Index, An
Encyclopedia of Chemicals, Drugs, and Biologicals, (11th Ed.), Merck & Co.,
Inc. (Rahway, NJ), 1989; and references cited therein.

Additional active pharmaceutical agents include, but are not limited to,
anti-inflammatory agents, keratolytics, anti-infectives and acidic compounds.
Anti-inflammatory agents, including corticosteroids, relieve inflammation
including swelling, itching, and redness of the skin. Keratolytics are agents that
soften skin cells and ease the flaking and peeling process. Examples include
salicylic acid and urea. Anti-infectives including antibiotics, antifungals and
antiseptics combat bacteria, fungi, and parasites. Acidic compounds contain an
organic acid group or are at least weakly acidic in an aqueous-based solution and
include retinoic acid, azelaic acid and lactic acid. In preferred embodiments, the
additional active pharmaceutical agent is metronidazole anti-infective.

In preferred embodiments, the topical compositions described herein
include thickening agents or thickeners. These substances increase viscosity,
stability and improve suspending capability when added to a mixture. Known
thickeners include inorganic water thickeners, polymeric thickeners, additives
that promote thickening via lamellar structuring of surfactants, organic
crystalline thickeners, and mixtures thereof. Suitable polymer thickeners for use
in the topical compositions include cationic thickeners, non-ionic thickeners and
anionic thickeners. Useful thickeners are described in detail below.

In preferred embodiments, the topical compositions described herein
include solvent systems comprising organic solvents. These carbon-containing
liquids dissolve solids, liquids, or gaseous solutes to form a solution. Solvents
are grouped into polar (hydrophilic) and non-polar (lipophilic) types. Useful

solvents are described in detail below. In preferred embodiments, the solvent of
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the topical compositions is diethylene glycol monoethyl ether (DGME), also
known as ethoxydiglycol. In preferred embodiments, the topical composition of
dapsone is formulated as an eye-drop and the solvent of such eye-drop
compositions comprises a non-irritating solvent, more preferably diethylene
glycol monoethyl ether (DGME), even more preferably DGME sold under the
trade name "Transcutol ™", even more preferably DGME having a percent purity
of greater than 99.5%, such as those sold under the name “Transcutol™ CG,”
“Transcutol™ P” and “Transcutol™ HP.”

Preservatives, antioxidants, fragrances, colorants, sunscreens, thickeners,
suspending agents, enhancers, binders, disintegrants, fillers, diluents, colorants,
glidants, lubricants, and other additives required to achieve pharmaceutically or
cosmetically acceptable properties of the topical compositions may also be
included. Topical compositions are not limited to these components, since one
skilled in the art will be aware of additional components useful in the
formulation of topical compositions.

The present compositions can include an alkali, also known as a base
agent or caustic agent. The amount of alkali can be adjusted to change pH
values of the topical compositions. The pH adjustment of the compositions of
the present invention can be carried out by means of inorganic bases such as
sodium hydroxide and potassium hydroxide; and organic bases such as
triethylamine, diisopropanolamine, and triethanolamine (trolamine). The
compositions may have a pH of about 7, e.g. 7.2, or below about 7. In other
embodiments, the compositions of the present invention can be adjusted to have
a pH below about 6.0, more specifically below about 5.5, even more specifically
between about 4.0 to about 5.5, even more specifically between about 4.2 to
about 5.4, or 4.4 to about 5.2, or about 4.8 + 0.5.

Thickeners

Suitable thickeners for use in the topical compositions include non-ionic
thickeners, cationic thickeners and anionic thickeners. Suitable non-ionic
thickening agents include polyacrylamide polymers, crosslinked poly(N-
vinylpyrrolidones), polysaccharides, natural or synthetic gums,
polyvinylpyrrolidone and polyvinylalcohol. Specific examples of non-ionic
thickening agents include methyl hydroxypropyl cellulose, xanthan gum,
polysaccharide gum, hydroxyl propyl cellulose, hydroxyl propyl methy!
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cellulose, hydroxyl ethyl cellulose, polyalkylene gylcols, and mixtures thereof.
Suitable anionic thickening agents include acrylic acid/ethyl acrylate
copolymers, carboxyvinyl polymers and crosslinked copolymers of alkyl vinyl
ethers and maleic anhydride.

Polymer thickeners that may be used include those known to one skilled
in the art, such as hydrophilic and hydroalcoholic gelling agents frequently used
in the cosmetic and pharmaceutical industries. Preferably, the hydrophilic or
hydroalcoholic gelling agent comprises "CARBOPOL®" (B.F. Goodrich,
Cleveland, Ohio), "HYPAN®" (Kingston Technologies, Dayton, N.J.),
"NATROSOL®" (Aqualon, Wilmington, Del.), "KLUCEL® (Aqualon,
Wilmington, Del.), or "STABILEZE®" (ISP Technologies, Wayne, N.J.).
Preferably, the gelling agent comprises between about 0.2% to about 4% by
weight of the composition. More particularly, the preferred compositional weight
percent range for "CARBOPOL®" is between about 0.5% to about 2%, while the
preferred weight percent range for "NATROSOL®” and "KLUCEL®" is between
about 0.5% to about 4%. The preferred compositional weight percent range for
both "HYPAN®" and "STABILEZE®" is between about 0.5% to about 4%.

"CARBOPOL®" is one of numerous cross-linked acrylic acid polymers
that are given the general adopted name carbomer. These polymers dissolve in
water and form a clear or slightly hazy gel upon neutralization with a caustic
material such as sodium hydroxide, potassium hydroxide, triethanolamine, or
other amine bases. "KLUCEL®" is a cellulose polymer that is dispérsed in water
and forms a uniform gel upon complete hydration. Other preferred gelling
polymers include hydroxyethylcellulose, cellulose gum, MVE/MA decadiene
crosspolymer, PVM/MA copolymer, or a combination thereof.

Solvents

In some embodiments, the topical compositions described herein are
fluid solvent or mixed-solvent systems. The solvent can be an organic solvent,
for example the solvent can include diethyleneglycol monoethyl ether (DGME),
N-methylpyrrolidone (NMP), N,N-dimethylformamide, N,N-dimethylacetamide
(DMA), dimethylsulfoxide (DMSO), or any other substantially non-toxic solvent
suitable for application to human skin, wherein the solvent has at least some
water solubility. Combinations of any of these solvents can also be used.

Additional examples of solvents include ethanol, propylene glycol, glycerol,
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diethyleneglycol, triethyleneglycol, polyethylene glycol, propylene carbonate,
pyrrolidone, N-methyl pyrrolidone, dimethylsulfoxide, triethanolamine, 1,4-
butanediol, ethyl acetate, triacetin, diacetin, dimethyl isosorbide, and the like,
alone or in combination.

Other solvents can be used in conjunction with water to form the liquid
of the inventive method. These solvents include, but are not limited to: benzyl
alcohol, denatured alcohol, methanol, isopropyl alcohol, propanol, acetone,
chlorobutanol, methyl ethyl ketone, sorbitan monolaurate, sorbitan monooleate,
sorbitan monopalmitate, butanol, butyl alcohol, diglycerides, dipropylene glycol,
eugenol, diacetin, diethanolamine, monoacetin, monoglycerides, PEG vegetable
oil, N,N-dimethylformamide, N-methyl formamide, N-methylacetamide, N,N-
dimethylacetamide, or combinations thereof.

Glycol ethers are organic solvents that are moderately soluble to miscible
with water and can be used as a solvent in formation of a composition used in
the methods described herein. A glycol ether is an ether formed from at least
one glycol and at least one lower alkyl alcohol. Preferably the glycol is selected
from an alkylene glycol such as ethylene glycol, propylene glycol, and butylene
glycol. The ether portion of the glycol ether is a radical of a lower alkyl alcohol
such as a C, to Cg alcohol. Preferably, the ether portion alcohol is selected from
methyl alcohol, ethy! alcohol, propyl alcohol, isopropyl alcohol, butyl alcohol,
and isobutyl alcohol.

Examples of glycol ethers under the classification of ethylene glycol
ethers include ethylene glycol monopropyl ether (propoxyethanol), ethylene
glycol monobutyl ether (butoxyethanol), diethylene glycol monoethyl ether
(ethoxydiglycol, DGME), diethylene glycol monobutyl ether (butoxydiglycol),
diethylene glycol monoisopropyl ether (isopropyldiglycol), and diethylene
glycol monoisobutyl ether (isobutyl diglycol).

Glycol ethers under the classification of propylene glycol ethers include
propylene glycol monomethyl ether, dipropylene glycol monomethyl ether
(PPG-2 methyl ether), tripropylene glycol monomethyl ether (PPG-3 methyl
ether), propylene glycol n-propyl ether, dipropyliene glycol n-propyl ether (PPG-
2 propyl ether), propylene glycol monobutyl ether, dipropylene glycol
monobutyl ether (PPG-2 butyl ether), propylene glycol monoisobutyl ether, and

dipropylene glycol dimethyl ether. In one embodiment of the invention the
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solvent is ethoxydiglycol. Additional suitable exemplary glycol ethers are
disclosed, e.g., in Aldrich Handbook of Fine Chemicals, 2003-2004 (Milwaukee,
WI).

In some embodiments, compositions of the invention have a glycol ether
present in about 20 wt.% to about 40.0 wt.%. In some embodiments,
compositions of the invention have a glycol ether present in about 20.0 wt.% to
about 35.0 wt.%. In some embodiments, compositions of the invention have a
glycol ether present in about 25.0 wt.% to about 40.0 wt.%. In yet another
embodiment, compositions of the present invention have a glycol ether present
in about 25.0 wt.% to about 35.0 wt.% of the composition. More specifically,
compositions of the present invention have a glycol ether present in about 25.0
wt.% of the composition.

Additives

Preservatives may also be used in the pharmaceutical composition and
preferably comprise about 0.05% to 0.5% by weight of the total composition.
The use of preservatives assures that if the product is microbially contaminated,
the formulation will prevent or diminish microorganism growth. Some
preservatives useful in the pharmaceutical composition include methylparaben,
propylparaben, butylparaben, chloroxylenol, sodium benzoate, DMDM
Hydantoin, 3-Iodo-2-Propylbutyl carbamate, potassium sorbate, chlorhexidine
digluconate, or a combination thereof.

Titanium dioxide may be used as a sunscreen to serve as prophylaxis
against photosensitization. Alternative sunscreens include methyl cinnamate.
Moreover, BHA may be used as an antioxidant, as well as to protect
ethoxydiglycol and/or dapsone from discoloration due to oxidation. An alternate
antioxidant is BHT.

Preferred formulations

As described herein, rosacea is treated by topically applying a topical
composition comprising dapsone. In some embodiments, the topical
composition comprises dissolved dapsone. In preferred embodiments, the
topical composition is a pharmaceutical carrier system that is an aqueous gel,
wherein the composition exhibits an optimal balance between dissolved dapsone
that is available to cross through the stratum corneum to become systemically

available, and microparticulate dapsone that is retained above the stratum
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corneum to serve as a reservoir or to provide dapsone to the supracorneum zone,
crossing the stratum corneum of the epidermis only minimally as a solid. The
solid microparticulate dapsone reservoir is slowly dissolved in body fluids and
then delivered through the stratum corneum. In some embodiments, the
microparticulate dapsone is any solid form of dapsone that is added to a
saturated solution of dapsone. In other embodiments, the microparticulate
dapsone may be a precipitate formed by the addition of water to a solution
containing a solvent and dapsone. The precipitate may comprise a crystalline
precipitate or an amorphous precipitate.

Optimal balance is accomplished by having a gel carrier system in which
microparticulate dapsone is formed in reproducible ratios with respect to the
dissolved dapsone. For the composition to have a wide range of applicability,
the microparticulate to dissolved dapsone ratio preferably should be no greater
than five, at therapeutic levels of applied active dapsone.

A composition having a microparticulate to dissolved dapsone ratio of
less than two may provide the greatest amount of pharmaceutical available for
immediate partition out of the stratum corneum and into the viable epidermis.
This should provide minimum reservoir capacity, and may not maintain
sustained delivery or provide maximum activity in the supracorneum zone. A
composition having a microparticulate to dissolved dapsone ratio of two or
greater may have a reduced amount of drug available for immediate partition out
of the stratum comeum and into the viable epidermis. This provides maximum
reservoir capacity, maintains sustained delivery through the stratum comeum by
slowly dissolving the dapsone in body fluids, and provides activity in the
supracorneum zone. For the present invention, the ratio for microparticulate
drug to dissolved drug should be no greater than 50, and preferably no greater
than 10. More preferably, the ratio for microparticulate drug to dissolved drug
should be no greater than 7 or no greater than 6. Most preferably, the ratio for
microparticulate drug to dissolved drug should be about 5.5, 5.4, 5.3,5.2, 5.1 or
5.0. In some embodiments, the ratio for microparticulate drug to dissolved drug
should be no greater than 5. Drug delivery from the microparticulate/dissolved
dapsone formulation may be optimized to provide higher levels of drug to the

supracorneum zone, while maintaining the level of drug partitioning through the
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stratum corneum and into the viable epidermis, despite 10-fold increases in the
amount of pharmaceutical applied to the topical surface.

The compositions of the present invention comprise semi-solid and gel-
like vehicles that include a thickener, water, preservatives, active surfactants or
emulsifiers, antioxidants, sunscreens, and a solvent or mixed solvent system. The
solvent or mixed solvent system is important to the formation of the
microparticulate to dissolved dapsone ratio. The formation of the
microparticulate, however, should not interfere with the ability of the thickener
or preservative systems to perform their functions.

In a preferred embodiment, the topical composition comprises a
thickening agent; water; a high-boiling, nonionic organic solvent; a preservative;
dapsone in a microparticulate and dissolved state; and a base solution. In one
embodiment, the topical composition that is applied includes about 0.5% to 4.0%
carbomer and about 0.5% to 10% of dapsone that exists in both a dissolved state
and a microparticulate state. The dissolved dapsone has the capacity to cross the
stratum cormeum, whereas the microparticulate dapsone does not. Addition of an
amine base, potassium hydroxide solution, or sodium hydroxide solution
completes the formation of the gel. A preferred ratio of microparticulate to
dissolved dapsone is approximately five, which includes 5.5, 5.4, 5.3, 5.2, 5.1
and 5.0.

In some embodiments, the topical composition comprises about 5%
dapsone, about 4% dapsone, about 3% dapsone, about 2% dapsone, or about 1%
dapsone. In other embodiments, the topical composition comprises between
0.5% and 5% dapsone. In still other embodiments, the topical composition
comprises between 0.5% and 10% of dapsone. In another embodiment, the
pharmaceutical composition comprises about 1% carbomer, about 80-90%
water, about 10% ethoxydiglycol (DGME), about 0.2% methylparaben, about
0.3% to 3.0% dapsone including both microparticulate dapsone and dissolved
dapsone, and about 2% caustic material. More particularly, the carbomer may
include "CARBOPOL® 980" and the caustic material may include sodium
hydroxide solution.

In another embodiment, the composition comprises dapsone and
ethoxydiglycol (DGME), which allows for an optimized ratio of microparticulate
drug to dissolved drug. This ratio determines the amount of drug delivered,
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compared to the amount of drug retained above the stratum comeum to function
as a reservoir or for action in the supracorneum domain. The system of dapsone
and ethoxydiglycol may include purified water combined with "CARBOPOL®"
gelling polymer, methylparaben, propylparaben, titanium dioxide, BHA, and a
caustic material to neutralize the "CARBOPOL®."

In a preferred embodiment, the composition comprises about 5%
dapsone, about 0.85% carbomer 980, about 25% diethylene glycol monoethyl
ether (DGME), about 0.2% methylparaben, about 0.2% sodium hydroxide; and
about 68.75% purified water.

The relative percentages for each of the reagents used in the
pharmaceutical composition may vary depending upon the desired strength of
the target formulation, gel viscosity, and the desired ratio of microparticulate to
dissolved dapsone. Unless otherwise designated, all reagents listed above are
commonly known by one of ordinary skill in the art and are commercially
available from pharmaceutical or cosmetic excipient suppliers.

Additional agents for combination therapy

It is contemplated that the methods described herein may include the use
of other topical formulations in combination with topical dapsone. There are a
number of specific courses of treatment that can be carried out. In some
embodiments, the dapsone topical formulation and other topical formulation are
administered simultaneously. In other embodiments, the dapsone topical
formulation and other topical formulation are administered sequentially. Over
the course of treatment, the administration of one formulation can continue when
the other is discontinued and vice versa.

It is further contemplated that the methods described herein may include
the use of other active pharmaceutical ingredients in combination with dapsone
in a single topical composition. In these embodiments, the dapsone and other
active ingredient are administered simultaneously.

Other topical formulations and active agents contemplated to be
employed in conjunction with topical dapsone include, but are not limited to,
metronidazole, azelaic acid, sodium sulfacetamide/sulfur preparations, and
antibiotics including erythromycin, clindamycin and tetracycline. In one

combination regimen, dapsone is applied in the AM and metronidazole is
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applied in the PM. In another combination regimen, metronidazole is applied in
the AM and dapsone is applied in the PM.

It is further contemplated that the methods described herein include the
use of systemic rosacea therapy in combination with topical dapsone therapy.
Contemplated systemic therapies for use in combination with topical dapsone
therapy include, but are not limited to, oral metronidazole and isotretinoin, and
tetracyclines including doxycycline.

In one specific embodiment of the invention, the dapsone composition
can be co-administered with photochemotherapy with ultraviolet A (PUVA). In
another specific embodiment of the invention, the dapsone compositioncan be
co-administered with phototherapy with UVB. As used herein,
“photochemotherapy with ultraviolet A (PUVA)” refers to a type of ultraviolet
radiation treatment (phototherapy) used for severe skin diseases. PUVAisa
combination treatment which consists of Psoralen (P) administration and then
exposure of the skin to long wave ultraviolet radiation (UVA).

Dapsone plasma levels

An advantage of the methods described herein is that blood plasma levels
of dapsone and metabolites including N-acetyl dapsone and N-hydroxylamine
dapsone are greatly reduced in comparison to oral administration of dapsone.
The methods described herein employing topical dapsone are contemplated to
result in blood plasma levels of dapsone and metabolites including N-acetyl
dapsone and N-hydroxylamine dapsone less than about 150 ng/mL, less than
about 100 ng/mL, less than about 90 ng/mL, less than about 80 ng/ml., less than
about 70 ng/mL, less than about 60 ng/mL, less than about 50 ng/mL, less than
about 40 ng/mL, less than about 30 ng/mL, less than about 20 ng/mL, less than
about 10 ng/mL, less than about 9 ng/mL, less than about 8 ng/mL, less than
about 7 ng/mL, less than about 6 ng/mL, less than about 5 ng/mL, less than
about 4 ng/mL, less than about 3 ng/mL, less than about 2 ng/mL, and less than
about 1 ng/mL.

Methods for Preparing Dapsone Topical Compositions

Those skilled in the art will be familiar with formulation methods used in
preparing topical solutions or suspensions, lotions, ointments, creams and other
formulations described above.
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In some embodiments of the invention, a composition having dissolved
dapsone and microparticulate dapsone is generally prepared by completely
dissolving dapsone in a solvent or solvent mixture; adding and adequately
dispersing a polymeric thickener in water; and combining the dissolved dapsone
with the dispersed polymeric thickener. Alternatively, water may be slowly
added to the dissolved dapsone, followed by the addition of a polymeric
thickener. Ethoxydigylcol (DGME) and 1-methyl-2-pyrollidone are preferred
solvents for use in the topically applied composition.

In some embodiments of the invention, the composition having dissolved
dapsone and microparticulate dapsone is prepared by first forming a liquid by
combining an organic solvent and water, and then contacting dapsone in a
microparticulate solid form with the liquid, such that the microparticulate solid
dapsone form does not entirely dissolve in the liquid; and dissolving a thickener
in the liquid at a concentration sufficient to form a gel. In another embodiment
of the invention, the composition having dissolved dapsone and microparticulate
dapsone is prepared by, prior to the step of contacting the microparticulate solid
dapsone with the liquid, forming a solution of the dapsone in the liquid, wherein
the dapsone is substantially completely dissolved in the liquid.

In a preferred embodiment, the method for preparing a topically applied '
composition having dissolved and microparticulate dapsone comprises the steps
of forming a homogenous dispersion by stirring purified water vigorously
enough to form a vortex and sifting gel polymer into the vortex formed in the
water while continuing to stir; forming a pharmaceutical component by
dissolving methyl paraben and/or propylparaben in ethoxydiglycol by mixing to
form a solution, and mixing dapsone with the solution until the pharmaceutical is
dissolved; mixing the pharmaceutical component with the homogenous
dispersion to form a microparticulate dapsone dispersion; and adding a caustic
material.

The order in which reagents are combined may be important, depending
on the particular reagents necessary for the target mixture. For example, after a
pharmaceutical such as dapsone is dissolved in a solvent such as ethoxydiglycol,
water may be slowly added to the dapsone in the ethoxydiglycol solution, or the
dapsone in ethoxydiglycol solution may be added to the water with mixing.

Adding the dapsone in ethoxydiglycol solution to water may result in less
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polydispersity in the size of the microparticulates than adding water to the
dapsone in ethoxydiglycol solutions. The carbomer is generally dispersed in the
water component of the formulation, while the remaining ingredients will be
dissolved or dispersed in whichever of the two components are best for
dissolving or dispersing the ingredient. For example, it is suggested to dissolve
methylparaben, propylparaben, and BHA in ethoxydiglycol. After the
ethoxydiglycol component and water component are combined, neutralizer is
added to formulate the gel.

As described below, a study was conducted using as test subjects 399
male and female subjects > 18 years of age. At baseline, the subjects had a
diagnosis of papulopustular rosacea, with > 10 inflammatory lesions (papules
and/or pustules) above the mandibular line. There was an overall improvement
from baseline in local symptom scores with treatment. While treatment showed
efficacy for patients with > 10 inflammatory lesions, improved results were
shown for subjects who entered the study with > 20 inflammatory
papulopustular lesions. It was surprising that the treatment was more successful
for a more severe form of the disease. Topical application of 5% dapsone is safe
and well tolerated when used to treat subjects with papulopustular rosacea.
Systemic levels of dapsone and its metabolites were low during the study with
no evidence of increasing exposure over time. No subjects in the study

demonstrated evidence of hemolysis or treatment related hematological adverse

events.
The invention will be described by the following non-limiting example.
Example 1
Methods

A twelve week study was conducted in 399 male and female subjects >
18 years of age. At baseline, the subjects had a diagnosis of papulopustular
rosacea, with > 10 inflammatory lesions (papules and/or pustules) above the
mandibular line. Each subject had an Investigator Global Assessment (IGA)

score > 2, as defined in Table 1.

Table 1: Investigator Global Assessment of Disease Severity
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Score Severity Description
0 Clear No signs or symptoms present; at most, mild
erythema
1 Almost Clear Very mild erythema present. Very few small
papules/pustules

2 Mild Mild erythema. Several small papules/pustules
Moderate erythema. Several small or large

3 Moderate papules/pustules, and up to 2 nodules

Severe erythema. Numerous small and/or large

4 Severe papules/pustules, up to several nodules.

The subjects were randomly assigned to one of the following five treatment

groups:

1) Vehicle Control (VC), 2x/day (80 subjects).

2) Aczone™ Gel, 5%, 2x/day (84 subjects).

3) Aczone™ Gel, 5%, 1x/day (79 subjects).

4) MetroGel® (metronidazole gel), 1%, 1x/day (80 subjects).

5) Aczone™ Gel, 5% 1x/day + MetroGel® (metronidazole gel), 1%, 1x/day (76
subjects).

MetroGel®is a 1% gel formulation of metronidazole. Metronidazole has
been used as a topical therapy for rosacea since its approval in 1988 and is
effective in reducing inflammatory papules and pustules and producing overall
improvement in rosacea symptoms (Bikowski and Goldman, 2004).

MetroGel® contained the active ingredient metronidazole (10 mg per
gram). Inactive ingredients in MetroGel® included: betadex, edetate disodium,
hydroxyethyl cellulose, methylparaben, niacinamide, phenoxyethanol, propylene
glycol, propylparaben, and purified water.

Aczone™ Gel is a 5% gel formulation of dapsone. Aczone™ gel
contained the active ingredient dapsone (50 mg per gram). Inactive ingredients
in the Aczone™ gel included: carbomer 980, diethylene glycol monoethyl ether
(DGME), methylparaben, sodium hydroxide, and purified water. The vehicle
control (VC) contained only the inactive components carbomer 980, diethylene
glycol monoethyl ether (DGME), methylparaben, propylparaben, sodium
hydroxide, and purified water.

The Aczone™ (dapsone 5%) gel was prepared as follows:

A polymer thickener component was prepared by charging 66.95 grams

of purified water to a vessel suitable to contain 100 grams of finished semisolid
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product, and 0.85 g of "CARBOPOL® 980" was slowly sifted into a vortex
formed by rapidly stirring the purified water. When a homogeneous dispersion
of "CARBOPOL® 980" and water was formed, stirring was reduced to
minimize air entrapment. Next, an active pharmaceutical component was
prepared by charging an appropriately sized container with 25 g of
ethoxydiglycol, then 0.2 g of methylparaben were added te the ethexydiglycol
and mixed until all of the crystalline solid was dissolved. 5.0 g dapsone was
added to the ethoxydiglycol and mixed until the drug was completely dissolved.
The polymer thickener component was added to the pharmaceutical component
with mixing, immediately resulting in the formation of crystalline microparticles.
Once the dispersion was homogenous, 2.0 grams of a 10% w/w aqueous sodium
hydroxide solution were added to neutralize the CARBOPOL® 980 and form the
gel.

The application procedures for all treatment groups were the same.
Subjects applied a thin film of the study treatment onto the entire face and
rubbed gently until it completely disappeared, after first washing the face with a
standard cleanser. For twice-daily regimens, applications occurred once in the
morning (AM) and once in the evening (PM). For once-daily regimens,
applications occurred in the evening (PM). For the combination regimen,
dapsone was applied in the AM and MetroGel® was applied in the PM.

Efficacy assessments included monitoring inflammatory lesion counts,
Investigator Global Assessment (IGA) scores, erythema scores, and
telangiectasia scores. Plasma dapsone concentrations were measured to assess
systemic exposure to the study treatment. Safety was evaluated by monitoring
adverse events, hematology and serum chemistry parameters, concomitant
medications, vital signs, and local symptoms (dryness, itching, stinging, and
burning).

Success rates, based on changes from baseline lesion counts and on the 5-
point IGA, are direct indications of treatment response, and have been used in
recent studies of other rosacea therapies (Wilkin et al., 2004; Thiboutot et al.,
2003). Both of these endpoints are considered important and clinically relevant
in evaluating the efficacy of treatments for rosacea. Erythema and telangiectasia
are signs of rosacea that were evaluated according to standardized 4-point scales,

and treatment-induced changes in these signs were considered to be clinically
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meaningful to subjects. Subjects were followed for 7 days after stopping

treatment to monitor any ongoing adverse events.

Results

Inflammatory Lesion Counts. The change from baseline in inflammatory

lesion counts, percent change from baseline in inflammatory lesion counts, and
lesion counts over time were summarized by N, mean, standard deviation,
median, minimum, and maximum. Summaries were provided separately for each
treatment group and study visit. In addition, 95% confidence intervals were
provided for each treatment group and for the difference between vehicle control
(VC) and each active treatment group.

The change from baseline in inflammatory lesion counts for each study
visit was calculated by subtracting the baseline inflammatory lesion count from
the post baseline study visit lesion counts for each subject. The percent change
from baseline in inflammatory lesion counts was calculated by dividing the
baseline inflammatory lesion count into the change from baseline in
inflammatory lesion counts and then multiplying by 100 for each subject at each
study visit. '

At baseline, the mean inflammatory lesion count for all treatment groups
was 21.6. Figure 1 shows the mean change from baseline in inflammatory lesion
counts in the intent to treat (ITT) population having > 10 inflammatory lesions
(papules and/or pustules) above the mandibular line. All study treatment groups
experienced a mean decrease from baseline in lesion counts. Squares, vehicle
control; triangles, Aczone' ™ (dapsone 5%) 2x/day; inverted triangles, Aczone™
(dapsone 5%) 1x/day; diamonds, MetroGel® (metronidazole 1%) 1x/day; circles,
Aczone™ 1x/day + MetroGel® 1x/day. At Week 12, subjects treated with
MetroGel® alone or dapsone + MetroGel® experienced the largest mean
decreases from baseline (—11.3 and —11.4 lesions, respectively) while subjects in
the dapsone 1x/day group experienced the least mean decrease from baseline (-
5.7 lesions from baseline). The mean change from baseline in the dapsone
2x/day group (-8.0 lesions) was higher than the dapsone 1x/day group, but
similar to the VC group (-8.3 lesions), which was observed to decrease the

number of inflammatory lesions.
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A review of historical results for other approved therapies shows that the
mean changes from baseline in lesion count for the dapsone 2x/day group was
close to that of other approved products for rosacea, including Finacea® (azelaic
acid) Gel, 15%, Oracea® (doxycycline) 40 mg capsules, and the active
comparator in this study, MetroGel® (metronidazole), 1.0%. The changes from
baseline in inflammatory lesion counts for Finacea® were reported as —10.7 and
-8.9 (differences of 3.6 and 2.5 lesions in favor of active treatment over vehicle)
(Finacea® package insert, 2005). For Oracea®, the changes from baseline in
lesion counts were —11.8 and -9.5 (differences of 5.9 and 5.2 lesions in favor of
active treatment over vehicle) (Oracea® package insert, 2006). Historically,
subjects treated with the 1% strength of MetroGel® once-daily demonstrated a
reduction in lesion count from baseline of —9.4 lesions, with a difference of 5.6
lesions over vehicle (MetroGel® package insert, 2005). The historical response
for MetroGel® was less than the response observed in this study (—11.3 lesion
decrease from baseline), which is most likely due to differences in study
conditions and the fewer numbers of subjects enrolled in this study. In the
intent-to-treat (ITT) analysis, treatment with the combination of MetroGel® and
dapsone was not different from treatment with MetroGel® alone by Week 12 in
terms of lesion count reduction.

Figure 2 shows the mean percent change from baseline in inflammatory
lesion counts in the intent to treat (ITT) population having > 10 inflammatory
lesions (papules and/or pustules) above the mandibular line. All study treatment
groups experienced a mean percent decrease from baseline in lesion counts.
Diamonds, vehicle control; light squares, Aczone™ (dapsone 5%) 2x/day;
triangles, Aczone™ (dapsone 5%) 1x/day; dark squares, MetroGel®
(metronidazole 1%) 1x/day; circles, Aczone™ 1x/day + MetroGel® Ix/day.

Subgroup Analysis: Subjects With <20 Lesions. The subgroup of
subjects with <20 lesions at baseline was analyzed independently of the ITT
group. For this subgroup, the baseline mean inflammatory lesion count ranged
from 13.6 lesions to 14.3 lesions across treatment groups, with an overall mean
of 14.0 lesions. Figure 3 depicts the mean change from baseline in lesion counts
for this subgroup of subjects with <20 lesions at baseline. Diamonds, vehicle
control; light squares, Aczone™ (dapsone 5%) 2x/day; triangles, Aczone™

(dapsone 5%) 2x/day; dark squares, MetroGel® (metronidazole 1%) 1x/day;
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circles, Aczone'™ 1x/day + MetroGel® 1x/day. Subjects in all treatment groups
experienced a mean decrease from baseline in inflammatory lesion count. In this
subgroup at week 12, the MetroGel® alone 1x/day experienced a mean decrease
of -7.7 lesions; the dapsone + MetroGel® group experienced a mean decrease of
-7.2 lesions; the vehicle control (VC) experienced a mean decrease of -6.0
lesions; and the dapsone 2x/day and dapsone 1x/day grouns experienced a mean
decrease of -3.6 lesions.

Figure 4 shows the mean percent change from baseline in inflammatory
lesion counts in the subgroup population having <20 inflammatory lesions
(papules and/or pustules) above the mandibular line. All study treatment groups
experienced a mean percent decrease from baseline in lesion counts. Diamonds,
vehicle control; light squares, Aczone™™ (dapsone 5%) 2x/day; triangles,
Aczone™ (dapsone 5%) 1x/day; dark squares, MetroGel® (metronidazole 1%)
1x/day; circles, Aczone™ 1x/day + MetroGel® 1x/day. At Week 12, subjects
treated with MetroGel® (metronidazole 1%) 1x/day or Aczone™ 1x/day +
MetroGel® 1x/day experienced the largest mean percent decreases from baseline
(55.3% and 52.0% mean reductions in lesions, respectively), while the vehicle
control group experienced a 41.9% mean reduction in lesions. The dapsone
1x/day group experienced a 27.7% mean reduction in lesions and the dapsone
2x/day experienced a 23.3% mean reduction in lesions.

Subgroup Analysis: Subjects With > 20 Lesions. The subgroup of
subjects with > 20 lesions at baseline was analyzed independently of the ITT
group. The cut-off of 20 lesions was chosen as the number which most closely
approximated the baseline mean lesion count in subjects who entered the study
with a baseline IGA in the moderate or severe categories. The size of this
subgroup was relatively large (42% of the ITT population).

For this subgroup, the baseline mean inflammatory lesion count ranged
from 28.4 lesions to 33.8 lesions across treatment groups, with an overall mean
of 32.1 lesions. Figure 5 depicts the mean change from baseline in lesion counts
for this subgroup of subjects with > 20 lesions at baseline. Squares, vehicle
control; triangles, Aczone™ (dapsone 5%) 2x/day; inverted triangles, Aczone™
(dapsone 5%) 1x/day; diamonds, MetroGel® (metronidazole 1%) 1x/day; circles,
Aczone™ 1x/day + MetroGel® 1x/day. Subjects in all treatment groups

experienced a mean decrease from baseline in inflammatory lesion count that
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was higher than the overall mean decrease for the ITT population. In this
subgroup, the dapsone 2x/day, MetroGel®, and dapsone + MetroGel® groups
experienced the highest mean decreases by Week 12 (-15.5, -15.5, and —~15.6
lesions respectively). The dapsone 1x/day and VC groups, respectively,
experienced mean decreases of —9.3 and —11.6 lesions. Comparing the dapsone
2x/day and Vehicle Control groups, there was a 3.9 lesion difference in the mean
decrease from baseline in favor of dapsone, similar to the differences between
active and vehicle for other approved treatments (as described above).

Figure 6 shows the mean percent change from baseline in inflammatory
lesion counts in the subgroup population having > 20 inflammatory lesions
(papules and/or pustules) above the mandibular line. All study treatment groups
experienced a mean percent decrease from baseline in lesion counts. Diamonds,
vehicle control; light squares, Aczone™ (dapsone 5%) 2x/day; triangles,
Aczone™ (dapsone 5%) 1x/day; dark squares, MetroGel® (metronidazole 1%)
1x/day; circles, Aczone™ 1x/day + MetroGel® 1x/day. At Week 12, subjects
treated with dapsone 2x/day, MetroGel® 1x/day, and dapsone + MetroGel®
experienced the largest mean percent decreases from baseline (58.4%, 46.6%
and 45.0% reduction in lesions, respectively) while subjects in the dapsone
1x/day group experienced the least mean percent decrease from baseline (20.9%
decrease in lesions from baseline). The mean percent change from baseline in
the vehicle control group was 42.3%.

IGA Success. The IGA score and success rate from the IGA were
summarized by frequencies and percents. Success rate was defined as the
proportion of subjects with a score of 0 (clear) or 1 (almost clear) and at least a 2
point improvement from baseline on the 5-point Investigator’s Global
Assessment (IGA) scale of disease severity. In addition, 95% confidence
intervals were calculated for the success rate from the IGA for each treatment
group and for the difference between VC and each active treatment group.

At baseline, most subjects had an IGA score of moderate (62% for all
subjects combined). The distribution of IGA scores shifted towards
improvement as early as Week 2 for all study treatments, where the percentages
of subjects with scores of moderate or severe decreased and percentages of
subjects with scores of mild or almost clear increased. Figure 7 shows the IGA

success rate over the course of the study in the intent to treat (ITT) population
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having > 10 inflammatory lesions. At Week 12, approximately one third to one
half of the subjects enrolled in each group had an IGA score of clear (5.1% to
19.7%) or almost clear (25.0% to 33.8%). Diamonds, vehicle control; light
squares, Aczone™ (dapsone 5%) 2x/day; triangles, Aczone™ (dapsone 5%)
1x/day; dark squares, MetroGel® (metronidazole 1%) 1x/day; circles, Aczone™
1x/day + MetroGel® 1x/day.

Figure 8 summarizes the IGA success rate at week 12 in the intent to
treat (ITT) population having > 10 inflammatory lesions. At 12 weeks, the
success rate was highest in the dapsone + MetroGel® group (39.5%) and lowest
in the dapsone 1x/day group (24.1%). The success rate in the dapsone 2x/day
group was higher than the dapsone 1x/day group but the rate was very similar to
VC (27.4% and 27.5%, respectively). The combination treatment group
experienced higher success than either the MetroGel® alone (32.5%) or the
dapsone 1x/day (24.1%).

Subgroup Analysis: Subjects With <20 Lesions. At baseline, 56% of the
subjects with <20 lesions had a moderate score on the IGA, while 41% had a
mild score on the IGA. The distribution of IGA scores in subjects with <20
lesions at baseline shifted towards improvement over the 12 weeks for all study
treatments. Figure 9 shows the IGA success rate over the course of the study in
subjects with <20 lesions. Diamonds, vehicle control; light squares, Aczone™
(dapsone 5%) 2x/day; triangles, Aczone™ (dapsone 5%) 1x/day; dark squares,
MetroGel® (metronidazole 1%) 1x/day; circles, Aczone™ 1x/day + MetroGel®
1x/day. At week 12, approximately 40% to 60% of the subjects enrolled in each
group had an IGA score of clear (4.0% to 26.3%) or almost clear (29.8% to
42.0%).

Subgroup Analysis: Subjects With > 20 Lesions. At baseline, most
subjects with > 20 lesions had a moderate score on the IGA (70%). Similar to
the ITT analysis, the distribution of IGA scores in subjects with > 20 lesions at
baseline shifted towards improvement as early as Week 2 for all study
treatments, where the percentages of subjects with scores of moderate or severe
decreased and percentages of subjects with scores of mild or almost clear
increased. Figure 10 shows the IGA success rate over the course of the study in
subjects with > 20 lesions. At Week 12, approximately one third to one half of
the subjects enrolled in each group had an IGA score of clear (6.5% to 13.2%) or
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almost clear (17.2% to 29.7%). Diamonds, vehicle control; light squares,
Aczone™ (dapsone 5%) 2x/day; triangles, Aczone™ (dapsone 5%) 1x/day; dark
squares, MetroGel® (metronidazole 1%) 1x/day; circles, Aczone™ 1x/day +
MetroGel® 1x/day.

Figure 11 summarizes the IGA success rate for this subgroup at week 12.
The percentage of subjects with > 20 lesions who had treatment success at Week
12 was highest in the dapsone + MetroGel® group (39.5%) and lowest in the VC
group (21.2%). Success rates were better in the dapsone 2x/day group (32.3%)
than either the dapsone 1x/day group (24.1%) or the VC (21.2%), equivalent to
an 11.1% difference favoring dapsone 2x/day treatment. Comparing the dapsone
+ MetroGel® group to the MetroGel® alone group, there was a higher success
rate for the combination treatment (39.5% compared to 29.7%).

Erythema assessment. Erythema assessment scores were summarized by

frequencies and percents. Erythema was graded according to the standardized

scale shown in Table 2, at Day 0 (baseline) and Weeks 2, 4, 8, and 12.

TABLE 2. Erythema Assessment

Score  Severity Description
0 Absent No perceptible erythema.
] Mild Slight erythema with either restricted central

involvement or generalized whole face.
Pronounced erythema with either restricted central

M . .
2 oderate involvement or generalized whole face.
3 Severe Severe erythema or red-purple hue with either
restricted central involvement or generalized whole
face.

At baseline, all subjects had at least mild erythema present (16.5% to
23.8%) with the majority displaying moderate erythema (60.0% to 70.9%). In
general, erythema scores improved throughout the study, with 4.8% to 9.2% of
subjects exhibiting no erythema at Week 12. There were no consistent
differences in the distribution of erythema scores across study treatment groups.

Subgroup Analysis: Subjects With > 20 Lesions. For the subgroup of
subjects with > 20 lesions, erythema was predominantly moderate at baseline.
The distribution of erythema scores tended to shift towards improvement as the

study progressed in all treatment groups. By Week 12, approximately half of the
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subjects in each group had improved to a score of absent (3.2% to 9.1%) or mild
(31.6% to 51.4%) from mostly moderate at baseline (58.1% to 82.8%). There
were no consistent differences between the treatment groups.

Telangiectasia Assessment. Telangiectasia assessment scores were

summarized by frequencies and percents. Telangiectasia was graded according
to the standardized scale shown in Table 3 at Day 0 (baseline) and Weeks 2, 4, 8,

and 12.

TABLE 3. Telangiectasia Assessment

Score  Severity Description
0 Absent No perceptible telangiectasia.
1 Mild Involvement of the nose.
2 Moderate  Involvement of the nose and infraorbital region.

Involvement of the nose, infraorbital region, and

3 Severe other areas of the face.

At baseline, telangiectasia was predominantly moderate (41.7% to 57.5%
of subjects). Throughout the study, there was a small shift towards improvement
of telangiectasia, demonstrated by an increase in the percentages of subjects with
absent or mild telangiectasia and decreases in the percentages of subjects with
moderate or severe telangiectasia. At Week 12, approximately half of the
subjects in each group had either absent (13.1% to 19.7%) or mild telangiectasia
(34.2% to 43.8%). There were no consistent differences in the distribution of
telangiectasia scores across study treatment groups.

Subgroup Analysis: Subjects With > 20 Lesions. At baseline, the
telangiectasia score was predominantly mild in subjects with > 20 lesions in the
dapsone 2x/day group (51.6%) and moderate (48.3% to 63.6%) for other
treatments. This pattern was still evident at Week 12; however the percentages of
subjects with moderate or severe telangiectasia generally decreased while the
percentages of subjects with mild or absent generally increased.

Adverse Events. Application site adverse events were the most common
type of adverse event reported. The majority of application site adverse events
(dryness, itching, stinging, and burning) are signs and symptoms of rosacea that
were solicited and scored using the standardized grading system shown in Table
4.
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TABLE 4. Local Symptoms Assessment (Dryness, Itching, Stinging, and

Burning)
Score Severity Description
0 Absent None
1 Mild Barely perceptible
2. Moderate Definitely proscnt
3 Severe Marked, intense

The most frequent application site adverse event was dryness, which
occurred at a similar frequency among study treatment groups (32.5% to 36.7%)
and was typically mild to moderate in intensity. Other application site adverse
events were pain (8.0% to 29.1%), burning (10.7% to 27.8%), pruritis (8.0% to
22.8%), and erythema (9.1% to 13.9%). The frequency of these application site
adverse events was numerically lower in groups treated with MetroGel® alone or
MetroGel® + dapsone compared with the vehicle control or dapsone-only treated
groups. For all groups, the intensity of application site pain, burning, and
pruritus was mostly mild while the intensity of application site erythema was
mostly moderate to severe. The higher severity of application site erythema
compared with other signs/symptoms of rosacea may be explained by the
presence of erythema at baseline (which was mostly moderate) as part of the
underlying rosacea characteristics whereas other local signs and symptoms were
mostly absent or mild.

Skin and Subcutaneous Disorders occurred at a frequency ranging from
12.0% to 20.8%. The frequency was higher in the MetroGel® group (20.8%)
compared with other groups (12.0% to 17.7%). Telangectasia, reported as a
worsening of baseline telangiectasia that was part of the subject’s underlying
rosacea, was the only adverse event to occur with a frequency higher than 1%
(10.8% to 14.3%). The incidence of telangiectasia was slightly higher in groups
treated with MetroGel® or MetroGel® + dapsone than the vehicle or dapsone-
only treated group.

Blood plasma dapsone levels. The amounts of dapsone and metabolites

N-acetyl dapsone and N-hydroxylamine dapsone in plasma were measured at
baseline, Week 2, Week 4, and Week 12 of the study. Mean plasma

concentrations of dapsone and metabolites were low in study treatment groups
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using Aczone'™ at all time points measured in the study. The highest mean
plasma concentrations were observed at Week 2, where subjects had a mean
dapsone concentration of 10.6 ng/mL, 7.0 ng/mL, and 6.1 ng/mL in the
Aczone™ 2x/day group, Aczone™ 1x/day group, and Aczone™ + MetroGel
group, respectively. The maximum plasma concentration of dapsone observed
in any subject was 87.43 ng/mL, at Week 2 (Aczone™ 2x/day group). Plasma
concentrations of N-acetyl dapsone were also highest at Week 2 (means of 4.9,
3.1, and 2.9 ng/mL in the Aczone™ 2x/day, Aczone™ 1x/day, and combination
groups respectively). Plasma concentrations of the hydroxylamine metabolite,
which is believed to be the primary factor associated with dapsone hematological
toxicities, were much lower than the parent (mean values <1 ng/mL in all
Aczone ™-treated groups, maximum in any subject using Aczone™ 2x/day was
6.7 ng/mL).

In subjects treated with the combination of Aczone™ and MetroGel,
plasma levels of dapsone and metabolites were similar to or lower than subjects
treated with the same amount of Aczone ™ only (1x/day), suggesting that there
are no pharmacokinetic interactions between these two drugs.

Subjects with G6PD-deficiency are known to be at higher risk of
developing dapsone-related hematological toxicities following oral dapsone use.
In this study, 1 subject with G6PD-deficiency was enrolled and treated with
Aczone™ (1x/day). When measured at Weeks 2, 4, and 12, the subject’s plasma
dapsone levels were approximately 11 to 12 ng/mL and hydroxylamine levels <1
ng/mL. The subject’s laboratory data does not reveal any changes from baseline
over the course of the study, except for slightly elevated non-fasting blood
glucose at Week 4 and slightly low monocyte counts at Weeks 2 and 4 that were
not deemed to be clinically significant. There were no changes in any
hematological parameters. Furthermore, there were no adverse events reported
indicative of systemic dapsone toxicity; only mild, transient application site
adverse events were reported by this subject.

Systemic exposure to dapsone and its metabolites was low at all time
points in the study. Similar mean values for hemoglobin, hematocrit, red blood
cells, mean corpuscular volume, mean corpuscular hemoglobin, reticulocyte
count, total bilirubin, haptoglobin, and LDH between baseline and Week 12

were shown across all treatment groups. There were no overall changes in any
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chemistry or hematology parameter observed during the study. These findings
demonstrate the low incidence of systemic adverse events with topical dapsone
use and support the safety of using topical dapsone, as well as dapsone in
combination with MetroGel®, in subjects with papulopustular rosacea.
Discussion

The efficacy of dapsone in treating subiects with papulopustular rosacea
was investigated. Two dapsone-alone dosage regimens (1x/day and 2x/day)
were employed, as was a dapsone + MetroGel® regimen (1x/day). The study
was controlled with the dapsone vehicle applied 2x/day (VC) and with
MetroGel® alone (applied 1x/day).

Baseline characteristics were generally similar across study treatment
groups, except the percentage of patients who had severe telangiectasia at
baseline was more variable (6% in the Vehicle and MetroGel® groups, 20% and
15% in the dapsone 2x/day and 1x/day respectively, and 17% in the dapsone +
MetroGel® group).

All treatment groups experienced a mean decrease from baseline in
lesion counts. At Week 12, subjects treated with MetroGel® alone or dapsone +
MetroGel® experienced the largest mean decreases from baseline in lesion
counts (—11.3 and —11.4 lesions, respectively) while subjects in the dapsone
1x/day group experienced the least mean decrease from baseline (-5.7 lesions).
The mean change from baseline in the dapsone 2x/day group (-8.0 lesions) was
higher than the dapsone 1x/day group, but similar to the vehicle control (VC)
group (-8.3 lesions).

Success rates, defined as a score of clear or almost clear with at least 2
points of improvement on a 5-point IGA scale, showed that more subjects treated
with dapsone 2x/day had success (27.4%) than subjects treated with dapsone
1x/day (24.1%), but there was no difference from VC (27.5%). The success rate
for the combination treatment of dapsone + MetroGel® was higher than
MetroGel® alone (39.5% success rate compared with 32.5%).

Erythema and telangiectasia were evaluated, using a standardized 4-point
grading system. Both erythema and telangiectasia improved, though not
substantially, in all study treatment groups by Week 12. There were no apparent

differences in erythema and telangiectasia between treatment groups.
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Subgroup Analysis: Subjects With > 20 Lesions At Baseline. Subjects

with > 20 lesions in all treatment groups experienced a greater mean decrease

from baseline in inflammatory lesion count than the overall mean decrease for

the ITT population having > 10 inflammatory lesions and the subgroup having

<20 inflammatory lesions. This result was surprising because a milder form of

the disease would be expected to show similar or improved treatment results

compared to a more severe form of the disease. In this subgroup of subjects with

> 20 lesions, the dapsone 2x/day, MetroGel®, and dapsone + MetroGel® groups
experienced the highest mean decreases by Week 12 (-15.5,-15.5, and -15.6

lesions respectively, corresponding to 58.4%, 46.6% and 45.0% reductions from

baseline in lesions, respectively). The VC group experienced a mean decrease of

—11.6 lesions (a 42.3% decrease) and the dapsone 1x/day group experienced a

mean decrease of —9.3 lesions (a 20.9% decrease in lesions from baseline) at 12

weeks. Comparing the dapsone 2x/day and VC groups, there was a 3.9 lesion

difference in the mean decrease from baseline in favor of dapsone.

In the > 20 lesions subgroup, success at Week 12 was highest in the

dapsone + MetroGel® group (39.5%) and lowest in the VC group (21.2%).

Success rates were better in the dapsone 2x/day group (32.3%) than either the

dapsone lx/day group (24.1%) or the VC group (21.2%), equivalent to an 11.1%

difference favoring dapsone 2x/day treatment. Comparing the dapsone +

MetroGel® group to the MetroGel® alone group, there was a higher success rate

for the combination treatment (39.5% compared to 29.7%)

Systemic exposure to dapsone and its metabolites was low at all time

points in the study. Treatment with dapsone was safe and well tolerated in

subjects with papulopustular rosacea. Most adverse events were at the

application site, were mild, and were transient. Systemic adverse events were

infrequent and were generally indicative of the common cold or flu. The most

frequent adverse events were application site events including dryness, pain,

burning, pruritis, and erythema, which are also known signs and symptoms of

rosacea.
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WHAT IS CLAIMED 1IS:
1. A method to treat rosacea comprising topically administering to a

10

15

20

25

30

10.

patient in need thereof an effective amount of a pharmaceutical

composition comprising dapsone and a pharmaceutically acceptable

VaLriwia

The method of claim 1 wherein the rosacea is papulopustular rosacea.

The method of claim 2 wherein the papulopustular rosacea is mild to

severe papulopustular rosacea.

The method of claim 2 wherein the patient has an Investigator Global

Assessment score of 3 or higher before treatment.

The method of claim 2 wherein treatment results in a mean reduction

of at least 13 papulopustular lesions.

The method of claim 2 wherein treatment results in a mean reduction

of at least 43 % of the papulopustular lesions.

The method of claim 2 wherein the patient has 20 or more

inflammatory lesions.

The method of claim 7 wherein the pharmaceutical composition is

administered twice daily.

The method of claim 8 wherein the pharmaceutical composition
comprises about 5% dapsone, about 0.85% carbomer 980, about 25%
diethylene glycol monoethyl ether (DGME), about 0.2%
methylparaben, about 0.2% sodium hydroxide, and about 68.75%

purified water.

The method of claim 1 wherein the rosacea is ocular rosacea.
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The method of claim 1 wherein said pharmaceutical composition is a

semisolid aqueous gel.

The method of claim 1 wherein said pharmaceutical composition is a

cream, lotion, suspension, ointment or spray.

The method of claim 1 wherein the pharmaceutical composition
additionally comprises a thickening agent, a high-boiling, nonionic

organic solvent, a preservative, or a base agent.

The method of claim 1 wherein the dapsone comprises about 0.5% to

10% of the pharmaceutical composition.

The method of ¢laim 1 wherein the dapsone is present in both a

microparticulate state and a dissolved state.

The method of claim 15 wherein the microparticulate dapsone is a

crystalline precipitate.

The method of claim 15 wherein the microparticulate dapsone is an

amorphous precipitate.

The method of claim 1 wherein the pharmaceutical composition
further comprises an antioxidant, a fragrance, a colorant, a sunscreen,

or combinations thereof.

The method of claim 1 wherein the pharmaceutical composition
comprises about 5% dapsone, about 0.85% carbomer 980, about 25%
diethylene glycol monoethyl ether (DGME), about 0.2%
methylparaben, about 0.2% sodium hydroxide; and about 68.75%

purified water.
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The method of claim 1 further comprising administering a
composition comprising metronidazole and a pharmaceutically

acceptable carrier.

The method of claim 20 wherein the metronidazole is included in the
pharmaceutical composition comprising dapsone and a

pharmaceutically acceptable carrier.

The method of claim 20 wherein the metronidazole is administered
separately from the pharmaceutical composition comprising dapsone

and a pharmaceutically acceptable carrier.

The method of claim 1 wherein the pharmaceutical composition is

administered twice daily.

A method to treat rosacea comprising topically administering to a
patient in need thereof an effective amount of a pharmaceutical
composition comprising dapsone and a pharmaceutically acceptable
carrier, wherein plasma levels of dapsone remain less than about 100

ng/mL.

The method of claim 24 wherein the rosacea is ocular rosacea.

The method of claim 24 wherein the rosacea is papulopustular

rosacea.

The method of claim 26 wherein the papulopustular rosacea is mild to

severe papulopustular rosacea.

The method of claim 26 wherein the rosacea has an Investigator

Global Assessment score of 3 or higher before treatment.

The method of claim 26 wherein the patient has 20 or more

inflammatory lesions.
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The method of claim 29 wherein the pharmaceutical composition is

administered twice daily.

The method of claim 30 wherein the pharmaceutical composition
comprises about 5% dapsone, about 0.85% carboamer 980, about 25%
diethylene glycol monoethyl ether (DGME), about 0.2%
methylparaben, about 0.2% sodium hydroxide, and about 68.75%

purified water.

The method of claim 26 wherein treatment results in a mean

reduction of at least 13 papulopustular lesions.

The method of claim 26 wherein treatment results in a mean

reduction of at least 43% of the papulopustular lesions.

The method of claim 24 wherein said pharmaceutical composition is

a semisolid aqueous gel.

The method of claim 24 wherein said pharmaceutical composition is

a cream, lotion, suspension, ointment or spray.

The method of claim 24 wherein the pharmaceutical composition
additionally comprises a thickening agent, a high-boiling, nonionic

organic solvent, a preservative, or a base agent.

The method of claim 24 wherein the dapsone comprises about 0.5%

to 10% of the pharmaceutical composition.

The method of claim 24 wherein the dapsone is present in a

microparticulate and a dissolved state.

The method of claim 38 wherein the microparticulate dapsone is a

crystalline precipitate.
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The method of claim 38 wherein the microparticulate dapsone is an

amorphous precipitate.

The method of claim 24 wherein said pharmaceutical composition
further comprises an additive selected from the group consisting of an

antioxidant, a fragrance, a colorant, and a sunscreen.

The method of claim 24 wherein the pharmaceutical composition
comprises about 5% dapsone, about 0.85% carbomer 980, about 25%
diethylene glycol monoethyl ether (DGME), about 0.2%
methylparaben, about 0.2% sodium hydroxide, and about 68.75%

purified water.

The method of claim 24 further comprising administering a

composition comprising metronidazole.

The method of claim 43 wherein the metronidazole is included in the
pharmaceutical composition comprising dapsone and a

pharmaceutically acceptable carrier.

The method of claim 43 wherein the metronidazole is administered
separately from the pharmaceutical composition comprising dapsone

and a pharmaceutically acceptable carrier.

The method of claim 24 wherein the pharmaceutical composition is

administered twice daily.

A method to treat papulopustular rosacea comprising topically
administering to a patient having at least ten rosacea lesions an
effective amount of a pharmaceutical composition comprising

dapsone and a pharmaceutically acceptable carrier.
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The method of claim 47, further comprising administering a

composition comprising metronidazole and a pharmaceutically

acceptable carrier to the patient.

The method of claim 48, wherein the composition comprising
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once daily and the composition comprising metronidazole and a

pharmaceutically acceptable carrier is administered once daily.

A method to treat papulopustular rosacea comprising topically

administering to a patient having at least twenty rosacea lesions an

effective amount of a pharmaceutical composition comprising

dapsone and a pharmaceutically acceptable carrier.

The method of claim 50, further comprising administering a

composition comprising metronidazole and a pharmaceutically

acceptable carrier to the patient.

The method of claim 51, wherein the composition comprising

dapsone and a pharmaceutically acceptable carrier is administered

once daily and the composition comprising metronidazole and a

pharmaceutically acceptable carrier is administered once daily.

The method of claim 50 wherein the pharmaceutical composition is

administered twice daily.

The method of claim 53 wherein the pharmaceutical composition

comprises about 5% dapsone, about 0.85% carbomer 980, about 25%
diethylene glycol monoethyl ether (DGME), about 0.2%
methylparaben, about 0.2% sodium hydroxide, and about 68.75%

purified water.

The method of claim 50 wherein treatment results in a mean

reduction of at least 13 papulopustular lesions.
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56. The method of claim 50 wherein treatment results in a mean

reduction of at least 43% of the papulopustular lesions

5 57. A method to treat rosacea comprising applying topically a semisolid

a semisolid aqueous gel; and

10 dapsone partially in a microparticulate form and partially dissolved in

said semisolid aqueous gel.

58. The method of claim 57 wherein the rosacea is mild to severe
papulopustular rosacea.
15
59.  The method of claim 57 wherein the rosacea includes 20 or more

papulopustular lesions.

60. The method of claim 59 wherein the semisolid gel composition is

20 administered twice daily.

61.  The method of claim 60 wherein the semisolid gel composition
comprises about 5% dapsone, about 0.85% carbomer 980, about 25%
diethylene glycol monoethyl ether (DGME), about 0.2%
25 methylparaben, about 0.2% sodium hydroxide, and about 68.75%

purified water.

62.  The method of claim 57 wherein the rosacea has an Investigator
Global Assessment score of 3 or higher before treatment.
30
63. The method of claim 59 wherein treatment results in a mean

reduction of at least 13 papulopustular lesions.
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The method of claim 59 wherein treatment results in a mean

reduction of at least 43% of the papulopustular lesions.

A method to treat rosacea comprising topically applying a gel
composition comprising dissolved dapsone and a microparticulate

dapsone, wherein:

the dissolved dapsone crosses the stratum corneum of the epidermis
and is absorbed into the lower two-thirds of the pilosebaceous unit;

and

the microparticulate dapsone is primarily delivered into the upper
third of the pilosebaceous unit, crossing the stratum corneum of the

epidermis only minimally as a solid.

The method of claim 65, wherein the rosacea is papulopustular

rosacea.

The method of claim 66 wherein the papulopustular rosacea has an

Investigator Global Assessment score of 3 or higher before treatment.

The method of claim 66 wherein the rosacea includes 20 or more

papulopustular lesions.

The method of claim 68 wherein the gel composition is administered

twice daily.

The method of claim 69 wherein the gel composition comprises about
5% dapsone, about 0.85% carbomer 980, about 25% diethylene
glycol monoethyl ether (DGME), about 0.2% methylparaben, about

0.2% sodium hydroxide, and about 68.75% purified water.

The method of claim 65, wherein the rosacea is ocular rosacea.
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The method of claim 66 wherein treatment results in a mean

reduction of at least 13 papulopustular lesions.

The method of claim 66 wherein treatment results in a mean

reduction of at least 43% of the papulopustular lesions.

A method to reduce a number of papulopustular rosacea lesions

comprising administering topically to a patient in need thereof an

effective amount of a pharmaceutical composition comprising

dapsone and a pharmaceutically acceptable carrier.

The method of claim 74 wherein the patient has an Investigator

Global Assessment score of 3 or higher before treatment.

The method of claim 74, wherein the patient has at least twenty

papulopustular rosacea lesions before administration of the

pharmaceutical composition.

The method of claim 76, wherein the pharmaceutical composition is

administered twice daily.

The method of claim 77 wherein the pharmaceutical composition

comprises about 5% dapsone, about 0.85% carbomer 980, about 25%
diethylene glycol monoethyl ether (DGME), about 0.2%

methylparaben, about 0.2% sodium hydroxide, and about 68.75%

purified water.

The method of claim 74, further comprising administering a

composition comprising metronidazole and a pharmaceutically

acceptable carrier to the patient.

The method of claim 79, wherein the composition comprising

dapsone and a pharmaceutically acceptable carrier is administered
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once daily and the composition comprising metronidazole and a

pharmaceutically acceptable carrier is administered once daily.

The method of claim 74 wherein treatment results in a mean

reduction of at least 13 papulopustular lesions.

The method of claim 74 wherein treatment results in a mean

reduction of at least 43% of the papulopustular lesions.

A method to treat mild to severe papulopustular rosacea comprising

administering topically to a patient in need thereof an effective

amount of a pharmaceutical composition comprising dapsone and a

pharmaceutically acceptable carrier.

A method to treat papulopustular rosacea comprising administering

topically to a patient in need thereof an effective amount of a

pharmaceutical composition comprising dapsone and a

pharmaceutically acceptable carrier two times daily.

The method of claim 84 wherein the papulopustular rosacea

comprises 20 or more lesions.

The method of claim 85 wherein the pharmaceutical composition

comprises about 5% dapsone, about 0.85% carbomer 980, about 25%
diethylene glycol monoethyl ether (DGME), about 0.2%
methylparaben, about 0.2% sodium hydroxide, and about 68.75%

purified water.

The method of claim 84 wherein the patient has an Investigator

Global Assessment score of 3 or higher before treatment.

The method of claim 84 wherein treatment results in a mean

reduction of at least 13 papulopustular lesions.
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The method of claim 84 wherein treatment results in a mean

reduction of at least 43% of the papulopustular lesions.

A method to treat papulopustular rosacea comprising administering
topically to a patient in need thereof an effective amount of a
pharmaceutical composition comprising dapsone and an sffsctive

amount of a pharmaceutical composition comprising metronidazole.

The method of claim 90 wherein the papulopustular rosacea

comprises 20 or more lesions.

The method of claim 91 wherein the pharmaceutical composition
comprising dapsone comprises about 5% dapsone, about 0.85%
carbomer 980, about 25% diethylene glycol monoethyl ether
(DGME), about 0.2% methylparaben, about 0.2% sodium hydroxide,
and about 68.75% purified water.

The method of claim 90, wherein the papulopustular rosacea has an

Investigator Global Assessment score of 3 or higher before treatment.

The method of claim 90 wherein the pharmaceutical composition
comprising dapsone is administered once daily and the
pharmaceutical composition comprising metronidazole is

administered once daily.

The method of claim 90 wherein treatment results in a mean

reduction of at least 14 papulopustular lesions.

The method of claim 90 wherein treatment results in a mean

reduction of 43% of the papulopustular lesions.

A method to treat an ocular disease or disorder comprising topically

administering to a patient in need thereof an effective amount of a
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pharmaceutical composition comprising dapsone and a

pharmaceutically acceptable carrier.

The method of claim 97 wherein the ocular disease or disorder is

ocular rosacea.

The method of claim 97 wherein the ocular disease or disorder is

ocular cicatrical pemphigoid.

The method of claim 97 wherein the ocular disease or disorder is
selected from the group consisting of conjunctivitis, scleritis, nodular
scleritis secondary to Sweet's syndrome, vasculitis, autoimmune
vasculitis, retinal vasculitis of Eales' disease, uveitis, granulomatous
uveitis, panuveitis, ocular leprosy, arachnid evenomation, Behget
disease, linear IgA disease, relapsing polychondritis, peripheral
Keratitis, tuberculosis, Hodgkin lymphoma, non-Hodgkin lymphoma,
T-cell lymphoma, Reiter's syndrome, tumor of the eyelid, erythema
elevatum diutinum, erosive lichen planus, and pneumocystis carinii

choroiditis associated with AIDS
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Fig. L
, Composition (% w/w)
lugredient I 2 PR I 3 ila s
Dapsone 5.0 50 5.0 50 5.0 5.0 5.0
Adapalenc 01und03 | 0.1and03 | 0.1and03 0.1and0.3 | 0.1and0.3 | O0.1and 0.3 | 0.1and 0.3
Transcutol” P 250 250 25.0 250 25.0 25.0 250
Benzyl Aleohol 1.5 15 1.5 1> 1.5 L5 -
PEG 400 25.0 5-15 5-15 13.0 - - -
Lactic Acid 2.0 - - - - - -
Dimethyl Isosorbide 5-15 5-15 - 5-13 5-13
Propylene Glycol 0.0 10.0 10.0 -
Glycerin - - - 2.0 2.0 240
EDTA Disodium 0.01 0.01 0.01 0.01 0.01 0.01
Citric Acid 0.03 0.03 0.03 0.03 0.03 0.03 -
HEC 14 1-4 1-2 - -
Carbopol 980 0.5-2 0.75 0.5-2 0.85
NaOH or Trolamine qs.pHSS | qs. pH35 | qe.pHSS5 | qs.pHSS | qs.pH35 | gs pH35.5 | 0.2 (NaOH)
Dilued llii;iéochloric qs.pH55 | qs.pHS5 | qs.pHSS | qs.pH55 | gs.pHS5 | ¢s.pHSS -
Methylparaben - - - - - 02
Water q.s.ad. q.sad q.s.a.d q.ad. q.s.a.d q.s.a.d. q.s.a.d.

(57) Abstract: A composition suitable for topical application that contains at least two active ingredients, one of these being dap-
sone and one selected from the group consisting of adapalene, tazarotene and treinion for the effective treatment of acne and other
dermatological conditions.
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COMBINATION OF DAPSONE WITH ADAPALENE

Cross Reference

This application claims the benefit of U.S. Provisional Patent Application Serial
Number 61/229,903 filed on July 30, 2009, the entire disclosure of which is incorporated

herein by this specific reference.

Field of the Invention

The present invention is directed to compositions and methods for the treatment of

acne vulgaris and other dermatological conditions.

Background of the Invention

Acne is the most common skin disease that affects a large number of adolescents
and young adults after they reach puberty. Though not a life threatening disease, it has
serious psychological impact on the patient. Chronic inflammatory acne can also result in

permanent scarring of the face.

There are multiple factors that contribute to the pathogenesis of acne, these include:
1. over activity of sebum production as a result of hormonal changes at puberty; 2.
colonization of Propionibacterium acnes (P.acnes) in the pilosebaceous unit; 3.
hyperkeratinization or abnormal desquamation of epithelium of the upper follicle (above
the sebaceous gland) that results in blockage of the pilosebaceous canal; 4. formation of

inflammatory molecules as a result of the action of P.acnes on sebaceous lipids.

The obstruction of the pilosebaceous canal and inflammation caused by P.acnes
created inflammatory metabolites results in the formation of comedones. Excess sebum
production as a result of hormonal changes at puberty, combined with increased epithelium
turnover of the upper follicle leads to formation of microcomedones which progresses to
inflammatory papules and pustules in acne. The combination of lipid rich sebum and
protein rich desquamated cells provides an ideal environment for the growth and activity
of P.acnes which converts the sebaceous lipids to the inflammatory free fatty acid

molecules resulting in inflammatory acne lesions. The patient can have either non-
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inflammatory (open and closed comedones), inflammatory (papules and pustules) or a
combination of both which most often is the case. Topical treatments are generally

sufficient in most patients to control the acne lesions.

Because acne is a multifactorial condition, the marketed products work on one or
more of the underlying factors contributing to acne for its treatment. There are number of
prescription and over-the-counter (OTC) products available that treat acne; however, they
all lack either desired efficacy or tolerability or both. Currently available products include
antibiotics (topical and systemic), benzoyl peroxide, retinoids (topical and systemic),

dapsone, and a number of other compounds.

The anti-acne molecule dapsone is marketed as a commercial product Aczone®.
Aczone® is a 5% dapsone gel with a gritty texture due to insoluble particles of dapsone
drugs. The insolubility of dapsone limits the bioavilability of dapsone upon application and
its absorption through the skin and is therefore administered twice daily. At the
biochemical and molecular level, dapsone exhibits an anti-inflammatory activity which
provides a unique mechanism of action for this molecule in treatment of inflammatory
acne lesions. However, its mechanism of action is not entirely understood. A complex
combination of inflammatory pathways produce the clinical inflammation observed in
acne. It is known that neutrophils significantly contribute to inflammatory acne. Dapsone
is known to suppress neutrophil recruitment & local production of toxic products there by
inhibiting neutrophil chemotaxis and reducing generation of oxygen free radicals. It further
inhibits release of lysosomal enzymes and reduces release and bocks inflammatory effects
of prostaglandins & leukotrienes. These effects results in reduction of inflammatory acne
lesions. In addition to its anti-inflammatory activity, dapsone is also effective against P.

acnes. MIC90 against P. acnes 1s 8ug/ml.

Adapalene is a third generation retinoid, which are compounds related to Vitamin
A, and has been approved by the FDA for the treatment of acne. Adapalene is known to
moderate inflammatory processes but its mechanism of action is also not entirely
understood. Adapalene products are sold with the concentrations of 0.1% and 0.3% w/v
concentrations for gels and 0.1% w/v concentration for cream. Adapalene acts on retinoid
receptors and appears to be a modifier of cellular differentiation, keratinization and
inflammatory processes which are involved in the pathology of acne vulgaris. Absorption

of adapalene from either 0.1% or 0.3% gel or cream is low. In one pharmacokinetic study,
p g P
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16 patients suffering from acre virlgaris received 0.3% adapalene gel applied to the face,
chest and back which is approximately a dosage of 2 mg/cm2. Fifteen patients resulted in
quantifiable (LOQ = 0.1 ng/mL) adapalene levels with a mean Cmax of 0.553 + 0.466
ng/mL on Day 10 of treatment. Mean AUCO0-24hr was 8.37 + 8.46 ng.h/mL as determined
in 15 of the 16 patients on Day 10. Terminal apparent half-life, which was determined in
15 of 16 patients, ranged from 7 to 51 hours, with a mean of 17.2 + 10.2 hours. Adapalene
was rapidly cleared from plasma and was not detected 72 hours after the last application

for all but one subject.

Summary of the Invention

There is an unmet consumer need for an efficacious product for the treatment of
acne vulgaris as the currently available products for treatment of acne vulgaris lack the
desired efficacy and/or have side effects or tolerability issues that are undesired by the
subjects.

A combination acne product would provide the benefit of enhanced efficacy
compared to the products containing single active agent by taking advantage of the
synergistic mechanism of action of the active agents for treatment of acne. The present
invention is directed to acne products with at least two active compounds and in particular
are directed to dapsone and adapalene combination formulations for the use in the
treatment of dermatological conditions such as acne vulgaris, rosacea, atopic dermatitis,
treatment of chronic wounds, bed sores, keratosis piralis, psoriasis, cosmetic improvement
of surgical and acne scars, scbaccous cysts, inflammatory dermatoses, post inflammatory
hyperpigmentation, eczema, xerosis, pruritis, lichen planus, nodular prurigo, eczema, and

miliaria and other dermatological conditions.

Some embodiments of the present invention include:

1) A dermatological composition comprising dapsone, adapalene, and water.

2) The dermatological composition of paragraph 1 wherein the composition
comprises 5% w/w dapsone and 0.1% or 0.3% w/w adapalene and is used for the
treatment of acne vulgaris.

3) The dermatological composition of paragraph 2 wherein the composition is 0.5%

/w dapsone and 0.3% w/w adapalene.

4) The dermatological composition of paragraph 1 wherein the composition is a gel.
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5) The compositions of paragraphs 1 and 4 wherein the composition is 0.5% w/w
dapsone, 0.1% w/w adapalene, 1.5% w/w benzyl alcohol, transcutol, 5 — 25% w/w PEG
400, 0.01% w/w EDTA, and 0.03% w/w citric acid. .

6) The compositions of paragraphs 1 - 5 wherein the composition further comprises
hydroxyl ethyl cellulose 1 — 4% w/w.

7) The compositions of paragraphs 1 - 5 further comprising carbopol 980 at 0.5 — 2%
W/W.

8) The compositions of paragraphs 1 — 7 further comprising methyl paraben.

9) The compositions of paragraphs 1 — 8 further comprising lactic acid.

10) The compositions of paragraphs 1 — 9 further comprising glycerin.

11) The composition of paragraph 5 further comprising dimethyl isosorbide in 5 — 15%
W/W.

12) The composition of paragraphs 1 - 5 whercin transcutol is present in the amount of
25% wiw.

13) The compositions of paragraphs 1 — 12 whercin a buffer sclected from the group
consisting of NaOH, trolamine, and hycrochloric acid is added to adjust the pH.

14) The compositions of paragraphs 1 - 13 whercin the pH of the composition is 5.5.

15) The composition of paragraphs 1 - 5 further comprising 2 — 3 % hydroxyl ethyl
ccllulosc.

16) The compositions of paragraphs 1 - 15 wherein the composition is in the form of
one seclected from the group consisting of a gel, emulsion, cream, liquid, paste, lotion,
nanoemulsion, microemulsion, reverse emulsion and liposomal cream.

17) The compositions of paragraphs 1- 16 wherein the composition may be used for
treatment of one selected from the group consisting of acrne vulgaris, rosacea, atopic
dermatitis, treatment of chronic wounds, bed sores, keratosis piralis, sebaceous cysts,
inflammatory dermatoses, post inflammatory hyperpigmentation, eczema, xerosis, pruritis,
lichen planus, nodular prurigo, dermatitis, eczema, and miliaria and other dermatological
conditions.

18) A method of treating acne vulgarus by application of the compositions of
paragraphs 1 - 17.

19) The method of treatment of paragraph 17, wherein the application is once a day.

2()) The method of treatment of paragraph 17, wherein the application is twice a day.
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Brief Description of the Drawings:

Fig. 1 is directed to dapsone and adapalene formulations for the treatment of
dermatological conditions;

Fig. 2 is directed to variations of formulations for the treatment of dermatological
conditions of Formula 1 of Figure 1;

Fig. 3A is directed to variations of formulations for the treatment of dermatological
conditions of Formula 2 of Figure 1;

Fig. 3B is directed to variations of formulations for the treatment of dermatological
conditions of Formula 2 of Figure 1;

Fig. 3C is directed to variations of formulations for the treatment of dermatological
conditions of Formula 2.1 of Figure 1;

Fig. 3D is directed to variations of formulations for the treatment of dermatological
conditions of Formula 2.1 of Figure 1;

Fig. 4A is directed to variations of formulations for the treatment of dermatological
conditions of Formula 4 of Figure 1;

Fig. 4B is directed to variations of formulations for the treatment of dermatological
conditions of Formula 4 of Figure 1;

Fig. 4C is directed to variations of formulations for the treatment of dermatological
conditions of Formula 4 of Figure 1;

Fig. 4D is directed to variations of formulations for the treatment of dermatological
conditions of Formula 4 of Figure 1; and,

Fig. 5 is directed to dapsone and adapalene formulations for the treatment of
dermatological conditions.

Dctailed Description of the Invention

The present invention is directed to topical compositions for treatment of
dermatological conditions which contain at Icast two active ingredients, onc of these being
dapsone and the other(s) selected from the list below for an effective treatment of acne and
other dermatological conditions such as rosacca.

Some broad embodiments of the invention and possible combinations are found
below:

Suitable compounds that can be combined with dapsone (2 — 10% w/w) include:
1. Agents with bactericidal and/or comedolytic properties:

a. Benzoyl peroxide (2.5 — 10% w/w); and,
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b. other antimicrobial actives that are effective against P.acnes.
2. Agents that inhibit comedogenesis by reducing pilosebaceous canal obstruction or
have keratolytic properties such as:
a. Salicylic acid (0.5 — 3% w/w);
b. Azelaic acid (up to 20% w/w);
¢. Sulfacetamide-sulfur (5 — 10% w/w); and,
d. other keratolytic agents.
3. Agents that reduce sebaceous gland secretion and effect epithelial dysquamation:
a. Retinoids:
1. tretinoin or trans retinoic acid (0.02 — 0.1% w/w),
ii. Tazarotene (0.05 — 0.1% w/w);
iit. Adapalene (0.1 — 0.3% w/w); and,
iv. additional rctinoids.
4. Topical antibiotics for directly killing P. acres:
a. crythromycin (1 — 3% w/w),
b. clindamycin (1 — 2% w/w); and,

¢. tetracycline (1 — 3% wiw).

Potential combinations that can be used:
1. Dapsone (0.01% - 10% w/w) + retinoid (0.001% - 3% w/w)
Examples:
a. Dapsone 5% w/w + Adapalene 0.3% w/w;
b. Dapsone 5% w/w + tazarotene 0.1% w/w; and,
c. Dapsone 5% w/w + tretinoin 0.1% w/w.
2. Dapsone + benzoyl peroxide:
Examples:
a. Dapsone 5% w/w + benzoyl peroxide 5% w/w;
3. Dapsone + antibiotic:
Examples:
a. Dapsone 5% w/w + clindamycin 1% w/w.
4. Dapsone + keratolytic agent
Examples:

a. Dapsone 5% w/w + Azelaic acid 20% w/w.
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The concentration values (w/w) in parenthesis represent preferred concentration;
however, other concentrations values (w/v) can be used dependent on the formulation
characteristics and the desired level of efficacy and tolerability.

In a recent clinical trial the safety and efficacy of dapsone gel co-administered with
adapalene gel was assessed. The study design consisted of having patients apply the
product Aczone® (5% w/w dapsone) twice a day, with moming and evening application.
About 10 minutes after the evening application of Aczone®, patients applied a thin layer
of 0.1 % w/w adapalene gel. The 10 minute separation between applications of the two
products ensured complete absorption of the Aczone® formulation into the skin to
minimize the potential negative impact on adapalene or dapsone skin penetration.
Application of the 0.1% w/w adapalene gel immediately after the Aczone® application
may have resulted in a situation where the adapalene or dapsone would have a lower skin
penctration because of the mixing of the two formulation vehicles. Further, the additional
thickness of the combined formulation applications may increase the penetration distance
of the two actives also resulting in reduced skin penctration of the actives.

The results of the trial showed that dapsone gel administered concurrently (but not
together) with adapalenc gel is safc and well tolerated for the trcatment of acne vislgaris.
One aspect of the present invention is a combination adapalene/dapsone topical
formulation combining the two actives into onc formulation. The novelty of this invention
15 in part attributable to the use of additional excipients (solubilizers) in combination with
diethylene glycol monoethyl ether (“DGME”) in order to solubilize dapsone. Addition of
cosolvents has enabled the complete dissolution of dapsone in the formulation and an
increase in the solubility of adapalene (adapalene is not completely solubilized in these
formulations). The increased concentration of dissolved dapsone and adapalene versus the
marketed product comparators administered concurrently will increase the rate of skin
penetration of both drugs into and through the skin

Topical dosage forms of the present invention include, but are not limited to
solutions, gels, creams, ointments, foams, emulsions, films, and facial/skin peels. The
present invention is directed to topical dapsone and adapalene formulations which are
formulated to optimize the dermal delivery profile of adapalene and dapsone to effectively
treat acne and other dermatological conditions and improve the efficiency of
pharmaceutical products applied to the skin.

Examples of some formulations encompassed by the present invention excipients

and concentration ranges are summarized in Table 1 below:
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Table 1: Example Excipient Composition Ranges Utilized in Adapalene / Dapsone

Topical Formulations:

Ingredient Function Composition (% w/w)
Dapsone Active 0.5-10
Adapalenc Active 0.1-0.3
Carbomer 980 . 005-1.5
Hydroxyethyl cellulose Thickener 1-8%
Hydroxypropyl cellulose 1-6%
NaOH Neutralizing Agent 0.01 -2.0
Trolaminc Neutralizing Agent 0.01-2.0
Ethanol 1-90
Lactic acid 1-10
diethylene glycol monoethyl 1-50
cther
propylene glycol 1-60
Dimethyl isosorbide Solubilizers 1-30
Polyethylene glycol 400 1-50
Hexylene glycol 1-50
Isostearyl alcohol 0.5-10
Medium chain triglycerides 0.5-10
Isopropyl myristatc 2-10
Benzyl alcohol Preservative 0.5-5
Methyl Paraben Preservative 0.1-0.3
Propyl Paraben Preservative 0.01-1
Benzalkonium Chloride Preservative 0.1-0.2
Sorbic Acid Prescrvative 0.1-2.7
Glycerol Humectant 1-20
Polyvinyl alcohol Film forming 1-30
Water Vehicle 1-90
EDTA Disodium Antioxidant 0.005 -0.02
Citric Acid Antioxidant 0.015-0.06
Butylated hydroxytoluene Antioxidant 0.005 -1
Butylated hydroxyanisole Antioxidant 0.01-0.25
Propyl gallate Antioxidant 0.01-0.1
Elastomer 10 Thickener 0.1-90
ST Wax 30 Thickener 0.1-50
Dimethiconol blend 20 Thickener 0.1-50
Emulsifier 10 Emulsifier 0.1-50
cyclomethicone 5 Solvent 0.1-50
Silicone fluid Solvent 0.1-50
Silky wax 10 Thickener 0.1-50

Further specific compositions of the present invention of 5% w/w dapsone and 0.1%

w/w and 0.3% w/w adapalene formulations include but are not limited to:
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Table 2A: Adapalene / Dapsone Topical Formulations

Ingredient Function Composition (% w/w)
Dapsone Active 5 5 5 5 S 5 5 3 5
Active 0.1% [0.1% |[0.1% |[01% |0.1% |0.1% |0.1% |0.1% |0.1%
Adapalene or or or or or or or or or
03% [03% [03% [03% 103% |03% |03% [03% |0.3%

diethylene Solubilizing | 25 20 25 20 25 25 25 25 25
glycol Agent
monocthyl
cther
Benzyl Preservative | 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 -
Alcohol

Solubilizing | 25 20 25 20 15 - - - -
PEG 400 Agent

Solubilizing |5 4 - - - - - - -
Lactic Acid Agent
Dimethy] Solzbﬂlzlng - - - - 15 - - - -
Isosorbide gent
Propylene Solubilizing | - - - - - 20 20 10 -
Glycol Agent
Glycerin Humectant - - - - - 10 10 2 -
Isopropyl Solubilizing | - - - - - - - - 5
Myristate Agent
EDTA Antioxidant | 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 -

LTIPTO/TTIOT OM

TL9€Y0/0102S0/LDd
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Disodium

Citric Acid Antioxidant | 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 -

Hydroxyethyl Thickener 4 3 - 4 - - - -

Cellulose

Carbopol 980 Thickener - - - 0.75 - 0.75 0.75 0.75 -

Hydroxypropyl Thickener - - - - - - - - 3

Cellulose

NaOH Neutralizing | 1.5 1.2 q.s. q.S. Q.. q.s. q.s. q.s. -
Agent pH5.5 [pHS.5 |pHS.5 |pHS5.5 | pHS.5 [pHS.S

Diluted Neutralizing | - - q.s. q.s. q.s. q.s. q.s. q.s. -

Ezﬁochloﬁc Agent pH55 |pHS5.5 |pH5.5 |pH5.5 [pHS5.5 | pH 5.5

Ethanol Solubilizer - - - - - - - - 60

Waltcr Vehicle q.s.a.d. | qss.ad. | gsad. | qsad |qgsad |gsad |qgsad | gsad |-

LTIPTO/TTIOT OM

TL9€Y0/0102S0/LDd
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Table 2B, Adapalene / Dapsone Topical Formulations (cont.)

Ingredient Function Composition (% w/w)
Dapsone Active 5 5 5
Active 0.1% |0.1% |0.1%5
Adapalene or or or
0.3% [0.3% |0.3%
diethylene Solubilizing 25 25 25
glycol Agent
monocthyl 10
cther
Preservative 1.5 1.5 1.5
Benzyl Alcohol
Solubilizing 13 - -
PEG 400 Agent 15
) Solubilizing - 13 13
Dlmethyl Acent
Isosorbide ge
Propylene Glycol Solzlgel;ztlng 13 15 130
Glycerin Humectant 2 2 2
EDTA Disodium Antioxidant 0.01 0.01 0.01
Citric Acid Antioxidant 0.03 0.03 0.0
Hydroxyethyl Thickener - 2 -
Cellulose
Carbopol 980 Thickener 0.75 - -
Hydroxypropyl Thickener - - 2
Cellulose
Neutralizin .S. qQ.S. q.5.30
NaOH Agent i EH 55 | pH5.5 | pH 5.5
Diluted Neutralizing | g.s. q.s. q-s.
Kzi{ocmoﬁc Agent pH 5.5 | pHS5.5 | pH 5.5
Water Vchicle g.s.ad. | gs.ad. | qs.ad.

PCT/US2010/043671

The formulations of the present invention can be made as follows bascd on the
excipients:

Proccss for making lactic acid containing formulations:
The combination adapalene/dapsone gels were prepared as follows:

a. Weigh the Transcutol into a kettle. Add the dapsone, lactic acid, polyethylene
glycol 400, benzy! alcohol. Stir with propeller mixer at room temperature. Mix
until dissolved;

b. Add water, EDTA, and citric acid to mixture in step a. Mix until dissolved,

c. Add adapalene to mixture in step b;

11

251



10

15

20

25

30

WO 2011/014627 PCT/US2010/043671

d.

While continuing to mix, slowly add hydroxyethyl cellulose to mixture in step ¢
avoid clumping. Mix vigorously at room temperature until a uniform lump-free
dispersion is achieved; and,

While mixing add sufficient sodium hydroxide to achieve a pH of 5.3 to 5.7. Mix

until uniform.

Process for making DMI / hydroxyethyl cellulose containing formulations:

The combination adapalene/dapsone gels were prepared as follows:

a.

Weigh the Transcutol into a kettle. Add the dapsonc, dimethyl isosorbidc,
polyethylene glycol 400, benzyl alcohol. Stir with propeller mixer at room
temperature. Mix until dissolved;

Add water, EDTA, and citric acid to mixture in step a. Mix until dissolved.

Add adapalene to mixture in step b;

While continuing to mix, slowly add hydroxyethyl cellulose to mixture in step ¢
avoid clumping. Mix vigorously at room temperature until a uniform lump-free
dispersion is achieved; and,

While mixing add sufficient sodium hydroxide to achieve a pH of 5.3 to 5.7. Mix

until uniform.

Process for making DMI / Carbopol containing formulations:

The combination adapalene/dapsone gels were prepared as follows:

a.

Weigh the Transcutol into a kettle. Add the dapsone, dimethyl isosorbide,
polyethylene glycol 400, benzyl alcohol. Stir with propeller mixer at room
temperature. Mix until dissolved;

Add water, EDTA, and citric acid to mixture in step a. Mix until dissolved;

Add adapalene to mixture in step b;

While continuing to mix, slowly add Carbopol 980 to mixture in step ¢ avoid
clumping. Mix vigorously at room temperature until a uniform lump-free
dispersion is achieved; and,

While mixing add sufficient sodium hydroxide to achieve a pH of 5.3 to 5.7. Mix

until uniform.

Process for making PG/PEG containing formulations:

The combination adapalcnce/dapsone gels were prepared as follows:

12
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Weigh the Transcutol into a kettle. Add the dapsone, propylene glycol,
polyethylene glycol 400, benzyl alcohol. Stir with propeller mixer at room
temperature. Mix until dissolved;

Add water, EDTA, and citric acid to mixture in step a. Mix until dissolved;

Add adapalene to mixture in step b;

While continuing to mix, slowly add Carbopol 980 to mixture in step ¢ avoid
clumping. Mix vigorously at room temperature until a uniform lump-free
dispersion is achieved; and,

While mixing add sufficient sodium hydroxide to achieve a pH of 5.3 to 5.7. Mix

until uniform.

Process for making PG/DMI/Carbopol containing formulations:

The combination adapalene/dapsone gels were prepared as follows:

a.

Weigh the Transcutol into a kettle. Add the dapsone, propylene glycol, dimethyl
isosorbide, benzyl alcohol. Stir with propeller mixer at room temperature. Mix
until dissolved;

Add water, EDTA, and citric acid to mixture in step a. Mix until dissolved;

Add adapalene to mixture in step b;

While continuing to mix, slowly add Carbopol 980 to mixture in step ¢ avoid
clumping. Mix vigorously at room temperature until a uniform lump-free
dispersion is achieved; and,

While mixing add sufficient sodium hydroxide to achieve a pH of 5.3 to 5.7. Mix

until uniform.

Process for making PG/DMI/HEC containing formulations:

The combination adapalene/dapsone gels were prepared as follows:

a.

Weigh the Transcutol into a kettle. Add the dapsone, propylene glycol, dimethyl
isosorbide, benzyl alcohol. Stir with propeller mixer at room temperature. Mix
until dissolved;

Add water, EDTA, and citric acid to mixture in step a. Mix until dissolved;

Add adapalene to mixture in step b;

While continuing to mix, slowly add hydroxyethyl cellulose to mixture in step ¢
avoid clumping. Mix vigorously at room temperature until a uniform lump-free

dispcrsion is achicved; and,
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e. While mixing add sufficient sodium hydroxide to achieve a pH of 5.3 to 5.7. Mix

until uniform.

The most effective dapsone and adapalene composition is selected based on
clinical studies. For example, a clinical study is conducted by forming two treatment
5 groups, one with daily application of a selected dapsone and adapalene formulation, and
twice daily topical application of the same selected dapsone and adapalene formulation to
the acne area of the skin for a period of 12 weeks. Two control groups are formed with
application once and twice daily of a vehicle consisting of the same excipients but no
active ingredients. The patient’s inflammatory and non-inflammatory acne lesion counts
10 should be recorded at baseline before initiation of treatment and then at select intervals
throughout the study. The reduction in total, non-inflammatory or inflammatory lesions
counts provides determination of the efficacy of the formulations. The established Global
Acne Assessment Score (GAAS) should be used to assess efficacy of the product. The
tolerability of the product can be determined by assessment of skin dryness, irritation,
15  sensitivity and redness as a result of treatment. A product is considered to have better

tolerability if there is less effect on these parameters.

Application method:
1. A suitable application method is topical cream, gel, lotion, ointment, foam, liquid
or a semi solid preparation. A topical preparation may contain additional
20 ingredients to provide aesthetic and moisturizing and anti-inflammatory benefits to
the skin. Generally,
a. A gelor liquid preparation can be alcohol or aqueous based or a
combination of two;
b. A nanoemulsion or microemulsion preparation can be used for enhanced
25 delivery of actives;
c. A liposomal cream or lotion preparation can be used for enhanced delivery
of actives; and
d. A foam preparation can be a quick breaking foam with additional emollient
components.
30 2. Topical preparations that result in slow release or controlled release of the active

agent can also be used to provide an optimal efficacy and tolerability balance.
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3. Active ingredients encapsulated in micro beads or adsorbed on microsponge can be
used for control release and in addition solve any incompatibility issues between
the formulation ingredients.

4. The application is preferably once a day or more frequent depending on the desired

effect.

Application of the formulations of the present invention:

Example #1 — Application of 0.1% w/w adapalene of Formula 1 in Fig. 5

A 17 year old Caucasian male patient suffers acne vulgaris with a combination of
inflammatory and non-inflammatory lesions and applies a 0.1% w/w adapalene
formulation according to formulation #1 in Fig. 5. The 17 year old male patient applies
the 0.1% w/w adapalene composition of Formula 1 once daily for 12 weeks. After 12
weeks, the 17 year old male patient experiences a 32% reduction in inflammatory and

non-inflammatory lesions.

Example #2 - Application of 0.3 % w/w adapalene of Formula 1 in Fig. 5

A 16 year old Caucasian female patient suffers acne vulgaris with a combination of
inflammatory and non-inflammatory lesions and applics a 0.3% w/w adapalene
formulation according to formulation #1 in Fig. 5. The 16 year old female patient
applies the 0.3% w/w adapalene composition of Formula 1 once daily for 12 weeks.
After 12 weeks, the 16 year old female patient experiences a 41% reduction in

inflammatory and non-inflammatory lesions.

Example #3 — Application of 0.1% w/w adapalene of Formula 2 in Fig. 5

A 23 year old African-American female patient suffers acne vulgaris with a
combination of inflammatory and non-inflammatory lesions and applies a 0.1% w/w
adapalene formulation according to formulation #2 in Fig. 5. The 23 year old female
patient applies the 0.1% w/w adapalene composition of Formula 2 once daily for 12
weeks. After 12 weeks, the 23 year old female patient experiences a 24 % reduction in

inflammatory and non-inflammatory lesions.

Example #4 — Application of 0.3% w/w adapalene of Formula 2 in Fig. 5

A 19 year old Caucasian female patient suffers acne vulgaris with a combination of
inflammatory and non-inflammatory lesions and applies a 0.3% w/w adapalene

formulation according to formulation #2 in Fig. 5. The 19 year old female patient

15
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applies the 0.3% w/w adapalene composition of Formula 2 once daily for 12 weeks.
After 12 weeks, the patient experiences a 248 % reduction in inflammatory and non-

inflammatory lesions.

Examnple #5 — Application of 0.1% w/w adapalene of Formula 3 in Fig. 5

A n 18 year old African-American male patient suffers acne vulgaris with a
combination of inflammatory and non-inflammatory lesions and applies a 0.1% w/w
adapalene formulation according to formulation #3 in Fig. 5. The 18 year old male
patient applies the 0.1% w/w adapalene composition once daily for 12 weeks. After 12
weeks, the 18 year old male patient experiences a 29 % reduction in inflammatory and

non-inflammatory lesions.

Example #6 — Application of 0.3% w/w adapalene of Formula 3 in Fig. 5

A n 23 year old Asian female patient suffers acne vulgaris with a combination of
inflammatory and non-inflammatory lesions and applies a 0.3% w/w adapalene
formulation according to formulation #3 in Fig. 5. The 23 year old patient applies the
0.3% w/w adapalene composition once daily for 12 weeks. After 12 weeks, the patient

experiences a 25 % reduction in inflammatory and non-inflammatory lesions.

Example #7 — Application of 0.1% w/w adapalene of Formula 4 in Fig. 5

An 18 year old African-American male patient suffers acne vulgaris with a
combination of inflammatory and non-inflammatory lesions and applies a 0.1% w/w
adapalene formulation according to formulation #3 in Fig. 5. The 18 year old male
patient applies the 0.1% w/w adapalene composition once daily for 12 weeks. After 12
weeks, the 18 year old male patient experiences a 29 % reduction in inflammatory and

non-inflammatory lesions.

Example #8 — Application of 0.3% w/w adapalene of Formula 4 in Fig. 5

A 17 year old Caucasian female patient suffers acne vulgaris with a combination of
inflammatory and non-inflammatory lcsions and applics a 0.3% w/w adapalcne
formulation according to formulation #4 in Fig. 5. The 17 year old male patient applies
the 0.3% w/w adapalene composition twice daily for 12 weeks. After 12 weeks, the 17
year old male patient experiences a 41 % reduction in inflammatory and non-

inflammatory lesions.
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Example #9 — Application of 0.1% w/w adapalene of Formula 5 in Fig. 5

A 16 year old Caucasian female patient suffers acne vulgaris with a combination of
inflammatory and non-inflammatory lesions and applies a 0.1% w/w adapalene
formulation according to formulation #5 in Fig. 5. The 16 year old female patient
applies the 0.1% w/w adapalene composition once daily for 12 weeks. After 12 weeks,
the patient experiences a 27 % reduction in inflammatory and non-inflammatory

lesions.

Example #10 - Example #9 — Application of 0.3% w/w adapalene of Formula 5 in Fig.
5

A 19 year old Caucasian female patient suffers acne vulgaris with a combination of
inflammatory and non-inflammatory lesions and applics a 0.3% w/w adapalene
formulation according to formulation #5 in Fig. 5. The 19 year old female patient
applies the 0.3% w/w adapalene composition twice daily for 12 weeks. After 12 weeks,
the patient experiences a 38 % reduction in inflammatory and non-inflammatory

lesions.

Example #11 — Application of 0.1% w/w adapalene of Formula 1 in Fig. 5

A 37 year old Caucasian male patient suffers from rosacea and applies a 0.1% w/w
adapalene formulation according to formulation #1 in Fig. 5. The 37 year old male
patient applies the 0.1% w/w adapalene composition of Formula 1 once daily for 12
weeks. After 12 weeks, the 37 year old male patient experiences a reduction in the

symptoms of rosacea.
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Claims:

1) A dermatological composition comprising dapsone, adapalene, and water.

2) The dermatological composition of claim 1 wherein the 1 compaosition comprises
5% w/w dapsone and 0.1% w/w adapalene and is used for the treatment of acne vulgaris. .

3) The dermatological composition of claim 2 wherein the composition is 0.5% w/w
dapsone and 0.3% w/w adapalene.

4) The dermatological composition of claim 1 wherein the composition is a gel.

5) The composition of claim 1 wherein the composition is 0.5% w/w dapsone, 0.1%
w/w adapalene, 1.5% w/w benzyl alcohol, transcutol, 5 — 25% w/w PEG 400, 0.01% w/w

EDTA and 0.03% w/w citric acid. .

6) The composition of claim 5 wherein the composition further comprises hydroxyl

cthyl ccllulose 1 — 4% w/w.

7) The composition of claim 5 further comprising carbopol 980 at 0.5 — 2% w/w.

8) The composition of claim 5 further comprising methyl paraben.

9) The composition of claim 5 further comprising lactic acid.

10) The composition of claim 5 further comprising glycerin.

11) The composition of claim 5 further comprising dimethyl isosorbide at 5 — 15%

w/w.

12) The composition of claim 5 wherein transcutol is present in the amount of 25%

wWiW.

13) The composition of claim 5 wherein a buffer selected from the group consisting of

NaOH, trolamine, and hycrochloric acid is added to adjust the pH.

18
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14) The composition of claim 13 wherein the pH of the composition is 5.5.

15) The composition of claim 5 further comprising 2 — 3 % hydroxyl ¢thyl cellulose.

5
16) The composition of claim 1 wherein the composition is in the form of one selected
from the group consisting of a gel, emulsion, cream, liquid, paste, lotion, nanoemulsion,
microemulsion, reverse emulsion and liposomal cream.
10 17) The composition of claim 5 wherein the composition may be used for treatment of

one condition selected from the group consisting of acne vulgaris, rosacea, atopic
dermatitis, treatment of chronic wounds, bed sores, keratosis piralis, sebaceous cysts,
inflammatory dermatoses, post inflammatory hyperpigmentation, eczema, xerosis, pruritis,
lichen planus, nodular prurigo, dermatitis, eczema, and miliaria and other dermatological

15  conditions.

18) A method of treating acne vulgarus by application of the composition of claim 1.

19) The method of treatment of claim 17, wherein the application is once a day.

20

20) The method of treatment of claim 17, wherein the application is twice a day.

19
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Fig. 1

Composition (% w/w)

Ingredient 1 2 2.1 3 1 412 5
Dapsone 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Adapalene 0.l1and0.3 | 0.1and 0.3 | 0.1and 0.3 | 0.1 and 0.3 | 0.1and 0.3 | 0.1 and 0.3 | 0.1 and 0.3
Transcutol® P 25.0 25.0 25.0 25.0 25.0 25.0 25.0
Benzyl Alcohol 1.5 1.5 1.5 1.5 1.5 1.5 -
PEG 400 25.0 5-15 5-15 13.0 - - -
Lactic Acid 2.0 - - - - - -
Dimethyl Isosorbide - 5-15 5-15 - 5-13 5-13 -
Propylence Glycol - - - 10.0 10.0 10.0 -
Glycerin - - - 2.0 2.0 2.0 -
EDTA Disodium 0.01 0.01 0.01 0.01 0.01 0.01 -
Citric Acid 0.03 0.03 0.03 0.03 0.03 0.03 -
HEC 1-4 1-4 - - 1-2 - -
Carbopol 980 - - 0.5-2 0.75 - 0.5-2 0.85
NaOH or Trolamine qs.pHS55 | qs.pHS55 | qs.pHS55 | qs.pHSS5 | qs.pHS5.5 | gs.pHS5.5 | 0.2 (NaOH)
Diluted Iizgl;ochloric qs.pHS55 | gs.pHS5.5 | qs.pHS55 | qs.pHS55 | qs.pHS55 | qs.pHS.S5 -
Methylparaben - - - - - - 02
Watcr q.s.a.d. q.s.a.d. q.s.a.d. g.s.a.d. g.s.a.d. q.s.a.d. q.s.a.d.
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Fig. 2

Composition (% w/w)

Ingredient 1 1-a 1-b 1-¢ 1-d 1-e 1I-f
Dapsone 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Adapalene 0.1and0.3 | 0.1and03 | 0.1and 0.3 | 0.1and0.3 | 0.1 and0.3 | 0.1and 0.3 | 0.1 and 0.3
Transcutol® P 25.0 25.0 25.0 25.0 25.0 25.0 25.0
Benzyl Alcohol 1.5 1.5 1.5 1.5 1.5 1.5 1.5
PEG 400 25.0 25.0 25.0 25.0 25.0 25.0 25.0
Lactic Acid 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Dimethyl Isosorbide - - - - - - -
Propylene Glycol - - - - - - -
Glycerin - - - - - - -
EDTA Disodium 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Citric Acid 0.03 0.03 0.03 0.03 0.03 0.03 0.03
HEC 1 1.5 2 2.5 3 33 4
Carbopol 980 - - - - - - -
NaOH or Trolamine qs.pHS5.5 | qs.pHS3S5 | gs.pHS55 | qs.pHS5S5 | gs.pHS5.5 | qs.pHS55 | gs.pHS.3
Diluted i}cr(ii;ochloric qs.pHS5.5 | qs.pHS3S5 | gs.pHSS | qs.pHSS5 | gs.pHS.S | qs.pHSS5 | gs.pHS.S
Methylparaben - - - - - - -
Water q.s.a.d. q.s.a.d. g.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d.
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Fig. 3A
Ingredient 2 2a 2b Composn;(-)z o) 2-d e
Dapsone 5.0 5.0 5.0 5.0 5.0 5.0
Adapalene 0.1and0.3 | 0.1and 0.3 | 0.1and 0.3 | 0.1 and 0.3 | 0.1and 0.3 | 0.1 and 0.3
Transcutol® P 25.0 25.0 25.0 25.0 25.0 25.0
Benzyl Alcohol 1.5 1.5 1.5 1.5 1.5 1.5
PEG 400 15 10 5 15 10 5
Lactic Acid - - - - - -
Dimethyl Isosorbide 5 10 15 5 10 15
Propylenc Glycol - - - - - -
Glycerin - - - - - -
EDTA Disodium 0.01 0.01 0.01 0.01 0.01 0.01
Citric Acid 0.03 0.03 0.03 0.03 0.03 0.03
HEC 1 | | 2 2 2
Carbopol 980 - - - - - -
NaOH or Trolamine qs.pHS5.5 | qs.pHS5.5 | qs.pHS55 | qs.pHS5S5 | qs.pHS5 | qs.pHS5
Diluted izcii;ochloric qs.pH55 | qs.pHS35 | qs.pHS5S5 | qs.pHS5S5 | qs.pH5S5 | qs.pHS.S5
Mcthylparaben - - - - - -
Water q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d.
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Fig. 3B
Ingredient o 2 " Compositizcz? (% w/w) 7 —
Dapsone 5.0 5.0 5.0 5.0 5.0 5.0
Adapalene 0.1and0.3 | 0.1and 0.3 | 0.1and 0.3 | 0.1 and 0.3 | 0.1and 0.3 | 0.1 and 0.3
Transcutol® P 25.0 25.0 25.0 25.0 25.0 25.0
Benzyl Alcohol 1.5 1.5 1.5 1.5 1.5 1.5
PEG 400 15 10 5 15 10 5
Lactic Acid - - - - - -
Dimethyl Isosorbide 5 10 15 5 10 15
Propylenc Glycol - - - - - -
Glycerin - - - - - -
EDTA Disodium 0.01 0.01 0.01 0.01 0.01 0.01
Citric Acid 0.03 0.03 0.03 0.03 0.03 0.03
HEC 3 3 3 4 4 4
Carbopol 980 - - - - - -
NaOH or Trolamine qs.pHS5.5 | qs.pHS5.5 | qs.pHS55 | qs.pHS5S5 | qs.pHS5 | qs.pHS5
Diluted izcii;ochloric qs.pH55 | qs.pHS35 | qs.pHS5S5 | qs.pHS5S5 | qs.pH5S5 | qs.pHS.S5
Mcthylparaben - - - - - -
Water q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d.
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Fig. 3C

Ingredient 2.1-a 2ib 2 Composg.ifd(% T 2 214
Dapsone 5.0 5.0 5.0 5.0 5.0 5.0
Adapalene 0.1and0.3 | 0.1and 0.3 | 0.1and 0.3 | 0.1 and 0.3 | 0.1and 0.3 | 0.1 and 0.3
Transcutol® P 25.0 25.0 25.0 25.0 25.0 25.0
Benzyl Alcohol 1.5 1.5 1.5 1.5 1.5 1.5
PEG 400 15 10 5 15 10 5
Lactic Acid - - - - - -
Dimethyl Isosorbide 5 5 5 5 5
Propylene Glycol - - - - - -
Glycerin - - - - - -
EDTA Disodium 0.01 0.01 0.01 0.01 0.01 0.01
Citric Acid 0.03 0.03 0.03 0.03 0.03 0.03
HEC - - - - - -
Carbopol 980 0.5 0.5 0.5 1 1 1
NaOH or Trolamine qs.pH55 | qs.pH55 | qs.pHS55 | gqs.pHS55 | gs.pH55 | gs.pHS5.5
Diluted izciiéochloric qs.pH55 | qs.pHS3S5 | qs.pHS5S5 | qs.pHSS5 | qs.pH5S5 | qs.pHS.S5
Mcthylparaben - - - - - -
Water q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d.
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Fig. 3D
Ingredient 2.1-g 71k PRE CompOSi;i.(;l-lj Gy 7.3k 214
Dapsone 5.0 5.0 5.0 5.0 5.0 5.0
Adapalene 0.l1and0.3 | 0.1and0.3 | 0.1and 0.3 | 0.1 and 0.3 | 0.1 and 0.3 | 0.1 and 0.3
Transcutol® P 25.0 25.0 25.0 25.0 25.0 25.0
Benzyl Alcohol 1.5 1.5 1.5 1.5 1.5 1.5
PEG 400 15 10 5 15 10 5
Lactic Acid - - - - - -
Dimethyl Isosorbide 5 i 5 5 3 5
Propylenc Glycol - - - - - -
Glycerin - - - - - -
EDTA Disodium 0.01 0.01 0.01 0.01 0.01 0.01
Citric Acid 0.03 0.03 0.03 0.03 0.03 0.03
HEC - - - - - -
Carbopol 980 1.5 1.5 1.5 2 2 2
NaOH or Trolamine qs.pH55 | gs.pH35 | gs.pH35 | qs.pH55 | qs.pHS55 | qs.pHS55
Diluted izidéochloric qs.pHS5S5 | gs.pH3S5 | qs.pH3S5 | qs.pHS5S5 | qs.pHS5S5 | qs.pHSS
Mcthylparaben - - - - - -
Water q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d.

11/9

LTIPTO/ITOT OM

1L9€+0/010TSN1/1LDd



992

Fig. 4A

Composition (Y w/w)

Ingredient 4 4a 4-b 4-c 4-d 4-e 4t 4g
Dapsone 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Adapalene 0.1and0.3 | 0.1and 0.3 | 0.1and 0.3 | 0.1and 0.3 [ 0.1 and 0.3 | 0.1 and 0.3 | 0.1 and 0.3 | 0.1 and 0.3
Transcutol® P 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0
Benzyl Alcohol 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
PEG 400 - - - - - - - -
Lactic Acid - - - - - - - -
Dimethyl Isosorbide 5 8 10 13 5 8 10 13
Propylene Glycol 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Glycerin 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
EDTA Disodium 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Citric Acid 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
HEC 1 1 1 1 1.5 1.5 1.5 1.5
Carbopol 980 - - - - - - - -
NaOH or Trolamine | q.s.pHS5.5 | qs.pHS5.5 | qs.pHS5.5 | qs.pH5.5 | qs.pHS5.5 | qs.pH5.5 | qs.pHS5.5 | qs. pH 5.5
Diluted iz;i;ochloric qs.pHS5S5 | qs.pHSS5 | qs.pHS5S5 | qs.pHS.S5 | qs.pHSS5 | qs.pHS5.S5 | qs.pH S35 | gs.pHS.S5
Methylparaben - - - - - - - -
Water g.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d. g.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d.
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Fig. 4B

Composition (% w/w)

Ingredient 4h 4 4 4k 4.1-a 4.1-b 4.0 PR
Dapsone 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.
Adapalene 0.1and 03 | 0.1and 0.3 | 0.1and 0.3 | 0.1and 0.3 | 0.1 and 0.3 | 0.1and 0.3 | 0.1 and 0.3 | 0.1 and 0.3
Transcutol® P 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0
Benzyl Alcohol 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
PEG 400 - - - - - - - -
Lactic Acid - - - - - - - -
Dimcthyl Isosorbidc 5 8 10 13 5 6 7 8
Propylene Glycol 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Glycerin 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
EDTA Disodium 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Citric Acid 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
HEC 2 2 2 2 - - - -
Carbopol 980 - - - - 0.5 0.5 0.5 0.5
NaOH or Trolamine | q.s.pH35.5 | qs.pH3.5 | q.s.pH5.5 | qs.pHS5.5 | qs.pH5.5 | qs.pH3.5 | qs.pH5.5 | q.s.pHS.5
Diluted iﬁiéochloric qs.pH55 | qs.pHS35 | gs.pH55 | gqs.pH35 | qs.pHS5S5 | qs.pHS3S5 | gs.pHS55 | gs.pHS.5
Methylparaben - - - - - - - -
Water q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d. g.s.a.d. q.s.a.d. q.s.a.d.
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Fig. 4C

Composition (% w/w)

Ingredient 4.1-e 4.1-f 4.1 4.1] 4.1k 4.5}
Dapsone 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Adapalene 0.1and03 | 0.1and0.3 | 0.1and 0.3 | 0.1 and 0.3 | 0.1and 0.3 | 0.1and 0.3 | 0.1and 0.3 | 0.1 and 0.3
Transcutol® P 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0
Benzyl Alcohol 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
PEG 400 - - - - - - - -
Lactic Acid - - - - - - - -
Dimethyl Isosorbide 5 6 7 8 5 6 7 8
Propylene Glycol 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Glycerin 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
EDTA Disodium 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Citric Acid 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Carbopol 980 1 1 1 1 1.5 1.5 1.5 1.5
NaOH or Trolamine q.s.pH3.5 | qs.pH3S5 | qs.pHS55 | qs.pHSS5 | qs.pHS.5 | qs.pHSS5 | gqs.pH3.5 | qs. pHS.5
Diluted i};giéochloric qs.pHS55 | qs.pH3S5 | gs.pHS.S5 | qs.pH3S5 | gs.pHS.5 | qs.pHS3.S5 | gs.pHS5.5 | q.s.pH 5.5
Methylparaben - - - - - - - -
Water q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d.
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Fig. 4D

Ingredient

Composition (% w/w)

4.1-m 4.1-n 4,10 4. -p
Dapsone 5.0 5.0 5.0 5.0
Adapalene 0.1and 0.3 ]| 0.1and 0.3 | 0.1 and 0.3 | 0.1 and 0.3
Transcutol® P 25.0 25.0 25.0 25.0
Benzyl Alcohol 1.5 1.5 1.5 1.5
PEG 400 - - - -
Lactic Acid - - - -
Dimethyl Isosorbide 5 6 7 8
Propylene Glycol 10.0 10.0 10.0 10.0
Glycerin 2.0 2.0 2.0 2.0
EDTA Disodium 0.01 0.01 0.01 0.01
Citric Acid 0.03 0.03 0.03 0.03
HEC - - - -
Carbopol 980 2 2 2 2
NaOH or Trolamine | q.s.pHS5.5 | qs.pH5.5 | gs.pHS5.5 | q.s.pH 5.5
Diluted i}crciiéochlorlc qs.pHS5.5 | qs.pHS55 | qs.pHS55 | gs.pHS.5
Methylparaben - - - -
Water q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d.
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Fig. 5

Ingredient Function Composition (% w/w) Aczone +
adapalene
Formulation # 1 2 3 4 5
Dapsone Active 5 5 5 5 5
Active 0.1% and 0.1% and 0.1% and 0.1% and 0.1% and
Adapalene 0.3% 0.3% 0.3% 0.3% 0.3%
Solubilizing 25 25 25 25 25
transcutol Agent
Benzyl Alcohol Preservative 1.5 1.5 1.5 1.5
Solubilizing 25 15 13
PEG 400 Agent
Solubilizing 5 -
Lactic Acid Agent
Solubilizing - 15 13
Dimethyl Isosorbide Agent
Solubilizing - - 15
Propylene Glycol Agent 15
Glveerin Humectant - - 2 2
EDTA Disodium Antioxidant 0.01 0.01 0.01 0.01
Citric Acid Antioxidant 0.03 0.03 0.03 0.03
Hydroxyethyl Thickener 4 4 2
Cellulose
Carbopol 980 Thickener - - 0.75 0.85
Neutralizing q.s.pH 5.5 q.s.pH 5.5 q.s.pH 5.5 q.s.pH 5.5 0.2
NaOH Agent
Diluted Hydrochloric Neutralizing q.s.pH 3.5 q.s.pH3.5 q.s.pH3.5 q.s. pH 3.5
Acid Agent
Mecthyl paraben Preservative - - - - 02
Water Vehicle q.s.a.d. q.s.a.d. q.s.a.d. q.s.a.d. g.s.a.d.
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METHODS FOR USE
THEREOF
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Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir,

This is filed in response to an Office Action mailed on November 18, 2015. Please
amend the above referenced patent application as follows. Authorization is hereby given

to charge any fee required for the filing of this paper, to Deposit Account No. 01-0885.

Amendments to the Claims are reflected in the listing of claims which begin on

page 2 of this paper.

Remarks begin on page 4 of this paper.
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Amendments to the Claims:

The following claims replace all claims previously submitted in this application.
Only those claims being amended herein show their changes in highlighted form, where
insertions appear as underlined text (e.g., insertions) while deletions appear as
strikethrough or surrounded by double brackets (e.g. deletions or [[deletions]]).

1. (Currently Amended) A method for treating a dermatological condition comprising

administering to a subject having the dermatological condition #+—reed—thereof a

topical pharmaceutical composition comprising:
about 7.5% w/w dapsone;
about 30% w/w to about 40% w/w diethylene glycol monoethyl ether;
about 2% w/w to about 6% w/w of a polymeric viscosity builder consisting of
acrylamide/sodium acryloyldimethyl taurate copolymer; and
water;

wherein the topical pharmaceutical composition does not comprise adapalene.

2. (Original) The method of claim 1, wherein the diethylene glycol monoethyl ether is

present at a concentration of about 30% w/w.

3. (Original) The method of claim 1, wherein the polymeric viscosity builder is present at

a concentration of about 4% w/w.

4. (Original) The method of claim 1, wherein the topical pharmaceutical composition

further comprises methyl paraben.

5. (Currently Amended) The method of claim 1 wherein the dermatological condition is
acne vulgaris, rosacea, atopic dermatitis, treatmentof chronic—wounds; bed sores,

keratosis pilarispirahs, sebaceous cysts, rflammaterydermateses: post inflammatory

hyperpigmentation, eczema, xerosis, pruritis, lichen planus, nodular prurigo,

dermatitis- eczema- or miliaria.
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(Currently Amended) The method of claim 5 wherein the condition is selected from

the group consisting of acne vulgaris_and rosacea.

(Currently Amended) A method for treating a dermatological condition comprising

administering to a subject_having the dermatological condition #—nreed-thereof a

topical pharmaceutical composition comprising:
about 7.5% w/w dapsone;
about 30% w/w diethylene glycol monoethyl ether;
about 4% w/w of a polymeric viscosity builder consisting of acrylamide/sodium
acryloyldimethyl taurate copolymer; and
water;

wherein the topical pharmaceutical composition does not comprise adapalene.

(Original) The method of claim 7, wherein the topical pharmaceutical composition

further comprises methyl paraben.

(Currently Amended) The method of claim 7 wherein the dermatological condition is
acne vulgaris, rosacea, atopic dermatitis, treatmentof chronic—wounds; bed sores,
keratosis pilaris piraks, sebaceous cysts, inflammatory-dermatoses; post inflammatory
hyperpigmentation, eczema, xerosis, pruritis, lichen planus, nodular prurigo,

dermatitis- eczema- or miliaria.

10.(Currently Amended) The method of claim 9 wherein the condition is selected from

the group consisting of acne vulgaris_and rosacea.

11.(New) The method of claim 6 wherein the condition is acne vulgaris.

12.(New) The method of claim 10 wherein the condition is acne vulgaris.
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REMARKS

This Reply responds to the Office Action sent November 18, 2015, in which the
Office Action rejected Claims 1-10. Claims 1, 5-7, and 9-10 have been amended. Claims
11 and 12 are new. Thus Claims 1-12 are currently pending. No new matter has been
added by this amendment, and all amendments to the claims are fully supported by the
originally filed specification and claims. The Applicants respectfully submit that the claims

are in condition for allowance.

Objections to the Claims

Claims 5 and 9 were objected to for reciting “eczema” twice in the claims and for
misspelling the term “pilaris” as “piralis”. The Applicants submit that the amendments to

the claims submitted herewith render the objections to Claims 5 and 9 moot.

Claim Rejections
35U.8.C. §112(a)
Claims 1-5 and 7-9 were rejected under 35 U.S.C § 112(a) or 35 U.S.C. § 112

(pre-AlA), first paragraph, because the specification, while being enabling for

administering the claimed topical dapsone preparation for the treatment of acne vulgaris
or rosacea, does not reasonably provide enablement for administering the claimed topical
dapsone preparation for the treatment of any other dermatological condition.

The Applicants submit that all of the pending claims comply with the enablement
requirement. According to the MPEP, the test for enablement requires analysis of
whether a particular claim is supported by the disclosure in an application requires a
determination of whether that disclosure, when filed, contained sufficient information
regarding the subject matter of the claims as to enable one skilled in the pertinent art to
make and use the claimed invention. See MPEP § 2164. The Applicants submit that the
disclosure contains sufficient information regarding the subject matter of the claims. The
disclosure of the present application clearly states that compositions described in the
application are effective in treating dermatological conditions, including, but not limited to

those recited in Claims 5 and 9. See the present application specification as originally

4
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filed at paragraphs [009], [0018], [0040] and [0024]. Since the disorders being treated by
the claimed methods are disclosed in the application as specifically tied to the
compositions and formulations described therein, sufficient information regarding the
subject matter of the claims exists so as to enable one skilled in the art to make and use
the claimed methods. Thus, the Applicants respectfully request that the claim rejections
under 35 U.S.C § 112(a) or 35 U.S.C. § 112 (pre-AlA), first paragraph be withdrawn.

35U.8.C. §112(b)

Claims 1-10 were rejected under 35 U.S.C. § 112(b) or 35 U.S.C. 112 (pre-AlA),
second paragraph, as being indefinite.

While the Applicants do not agree with the rejections, solely in order to expedite
prosecution, the Claims have been amended. The Applicants submit that the
amendments to the claims submitted herewith render the indefiniteness rejections raised
by the Office Action moot.

Thus, the Applicants respectfully request that the claim rejections under 35 U.S.C.
§ 112(b) or 35 U.S.C. 112 (pre-AlA), second paragraph, as being indefinite be withdrawn.

35U.8.C. § 103
Claims 1-5 and 7-9 were rejected under 35 U.S.C. § 103 as being unpatentable

over Garrett (WO 2009/108147 A1; 2009 — “Garrett’) in view of Hani, et al. (WO
2010/105052 A1; 2010 — “Hani”). Claims 6 and 10 were rejected under 35 U.S.C. § 103
as being unpatentable over Garrett in view of Hani, et al., as applied above to claims 1-5
and 7-9, taken in further view of Garrett (WO 2009/061298; 2009). The Applicants submit
that Claims 1-10 are not obvious in view of the cited references, at least for the reasons
stated below. The Applicants note that the arguments presented below and the affidavit
submitted herewith are substantially the same or the same as presented in the parent
case (US 14/082,955), which claimed the formulation recited in the currently claimed

method of use. The arguments and affidavit resulted in the allowance of the parent case.
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First, Garrett teaches that a preferred composition comprises about 5% w/w
dapsone wherein about 0.85% w/w carbopol 980 is used as a thickening agent.” The
instant claims recite a new formulation of dapsone wherein the active ingredient is about
7.5% w/w dapsone and an entirely new thickening agent is employed. The new
formulation of the instant claims does not include a carbomer such as Carbopol®, but
instead utilizes as acrylamide/sodium acryloyldimethyl taurate copolymer, also known as
“Sepineo™ P 600,” and at a much higher concentration (about 2% to about 6% w/w) as
compared to what Garrett teaches for its thickening agent.

Hani teaches a crosslinked PVP polymer for use in low pH topical formulations.
While Hani may teach that acrylamide/sodium acryloyldimethyl taurate copolymer may be
useful as an additional thickener with its PVP polymer, it certainly does not teach or
suggest the use of Sepineo™ P 600 as the sole thickener in a topical dermatological
formulation prepared with an active pharmaceutical ingredient. Moreover, the only
mention of an acrylamide/sodium acryloyldimethyl taurate copolymer is found in
paragraph [00118] of Hani, where it is included in a vast laundry list of other potential
second thickeners. Finally, there is no guidance as to how much Sepineo™ P 600 one
of ordinary skill in the art would use if it were to be selected from this laundry list in Hani.

Therefore, there are at least three significant distinctions between the present
invention and the teachings of the cited art:

(i) The specific amount of dapsone recited in the instant claims; and

(i) The use of Sepineo™ P 600 as the sole thickening agent in a topical
dermatological formulation comprising dapsone; and

(iii) The specific amount of Sepineo™ P 600 recited in the instant claims.

The cited references do not teach or suggest these specific elements — alone or in
combination. These facts, considered in view of the current law of obviousness, compels
a finding of nonobviousness. The Applicants will now address the law cited by the Patent

Office in the present Office Action as it applies to the present case.

! Garrett teaches other broader formulations of dapsone, but one skilled in the art seeking
to improve upon the formulations of Garrett would look to its preferred embodiments.
6
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The Office Action cites KSR International Co. v. Teleflex Inc. at page 6 of the
Office Action for the proposition that a combination is obvious if it “simply arranges old
elements with each performing the same function it had been known to perform and
yields no more than one would expect from such an arrangement....” 82 USPQ2d 1385,
1395-96 (U.S. 2007) (internal quotes omitted). This is true, but here we have new
elements performing different functions not taught in the cited references, and the
combination yields unexpected results. As discussed above, there are at least three new
elements: the specific amount of dapsone, the use of Sepineo™ P 600 as the sole
thickening agent, and the specific amount of Sepineo™ P 600. None of these elements
are taught or suggested in either Garrett or Hani. The combination of these elements is
neither taught nor suggested in either Garret or Hani. And as will be demonstrated
below, the Applicants present unexpected results from this combination. For these
reasons, the Patent Office’s reliance on the above selection from KSR is inapplicable to
the facts of this case.

Furthermore, the Patent Office’s reliance on Wertheim, Woodruff, Peterson and
Harris at page 7 of the Office Action is inapplicable to the presently amended claims as it
relates to the specific amount of dapsone, as these cases clearly apply only to questions
of the alleged obviousness of narrow ranges within broad ranges. And again, the
specific selection of about 7.5% w/w dapsone is nonobvious based on the teachings of
Garrett, which prefers a 5% w/w concentration.

For the above reasons, the instant claims are not prima facie obvious over Garrett
and Hani. There is simply no teaching or suggestion whatsoever that would leave one of
ordinary skill in the art to the precise combination of elements of the claimed

dapsone/Sepineo™ P 600 compositions.

Thus, the Applicants respectfully request that the claim rejections under 35 U.S.C.
§ 103 be withdrawn.

Unexpected Results

As stated above, the Examiner has failed to make a prima facie case of

obviousness of the instant claims based upon the cited art. But even assuming for sake

7
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of argument that the Examiner had made a proper prima facie case, the instant claims
would still be patentable over the cited art because the Applicants have demonstrated
unexpected results sufficient to overcome the hypothetical prima facie case. See, e.g., In
re Chupp, 816 F.2d 643 (Fed. Cir. 1987) (finding of unexpected results based on superior
properties in the context of the pharmaceutical arts).

Filed herewith is the Declaration of co-inventor Kevin S. Warner, Ph.D. (“Warner
Declaration”). The present inventors unexpectedly discovered that Carbopol® 980, the
thickening agent used in the Applicant’s previous 5% dapsone formulation (and taught as
preferred in the art cited by the Patent Office), resulted in undesirable polymer
aggregates during formulation studies which lead to the present invention. See Warner
Declaration, paragraphs 7-8. Sepineo™ P 600, on the other hand, performed surprisingly
better and proved to be a more robust thickening agent. /d. This was an important
discovery, as the use of Sepineo™ P 600 allowed for higher concentrations of DGME
(i.e., 30-40% w/w) which were found to be incompatible with Carbopol® 980. /d.

The inventors also discovered that Sepineo™ P 600 thickened formulations
provided a smaller dapsone particle size distribution as compared directly to Carbopol®
980. /d. at 9. These particles were found to be stable over the course of 6 months under
accelerated conditions. /d.

Sepineo™ P 600 was therefore selected as the gelling agent for the 7.5% wiw
dapsone formulation of the instant claims. /d. at 10. The inventors made this selection
based on the combination of the above factors which was entirely unexpected and could
not have been predicted based on the previous 5% w/w dapsone formulation (with
Carbopol® 980) or the references cited by the Patent Office. These unexpected results,
which are commensurate in scope with the instant claims, further support the patentability
of the claimed invention and warrant the withdrawal of the Examiner's obviousness
rejection. The Applicants respectfully request that the rejection under 35 U.S.C. § 103(a)

be withdrawn.

Obviousness-Type Double Patenting
U.S. Patent No. 9161926

285



19107 DIV (AP)

Claims 1-10 have been rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-6 of U.S. Patent No. 9161926. The Applicants submit
that this rejection is statutorily improper because of the present application’s status as a
divisional application of U.S. Patent No. 9161926, and thus must be withdrawn.

The Office Action acknowledges the present application’s status as a divisional of
U.S Patent Application No. 14/082,955, which eventually issued as U.S. Patent No.
9161926. See November 18, 2015 Non-Final Office Action at page 2, lines 5-8. 35
U.S.C. § 121 states in part that “[a] patent issuing on an application with respect to which
a requirement for restriction under this section has been made, or on an application filed
as a result of such a requirement, shall not be used as a reference either in the Patent
and Trademark Office or in the courts against a divisional application or against the
original application or any patent issued on either of them, if the divisional application is
filed before the issuance of the patent on the other application.” This is commonly known
as the “safe harbor’ provision, which prevents, for example, a parent application from
being used for a grounds of rejection of a child divisional application. Thus, because the
present application is a divisional of U.S. Patent No. 9161926, the double patenting
rejection of the present application in view of U.S. Patent No. 9161926 is improper and

should be withdrawn.

U.S. Patent No. 8586010

Claims 1-5 and 7-9 have been rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1-12 of U.S. Patent No. 8586010, or the
provisionally rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1, 4-7 and 13-19 of U.S. Patent Application No. 14/063,841,
each alternatively taken in view of Garrett (WO 2009/108147 A1; 2009) and Hani, et al.
(WO 2010/105052 A1; 2010).

Claims 6 and 10 have been rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1-12 of U.S. Patent No. 8586010, or the
provisionally rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1, 4-7 and 13-19 of U.S. Patent Application No. 14/063,841,

each alternatively taken in view of Garrett (WO 2009/108147 A1; 2009) and Hani, et al.
9
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(WO 2010/105052 A1; 2010) as applied above to claims 1-5 and 7-9, further in view of
Garrett (WO 2009/061298; 2009).

The Applicants submit that an obviousness-type double patenting rejection over
Claims 1-10 of the ‘010 patent is improper. A nonstatutory obviousness-type double
patenting rejection is appropriate where the conflicting claims are not identical, but at
least one examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by or would have been
obvious over, the reference claims. MPEP § 804. The Applicants submit that the
pending Claims of the current application are patentably distinct from Claims 1-10 of the
‘010 patent, because the Claims of the present application recite several non-obvious
elements not recited in Claim 1-10 of the ‘010 patent, as explained in detail above.

Thus, because the pending Claims in the present application are patentably
distinct from Claim 1 of the ‘010 patent, an obviousness-type double patenting rejection
would be improper and thus should not be made.

Applicant requests a Notice of Allowance. The Examiner is invited to call the
undersigned attorney if any issues remain unresolved.

Please use Deposit Account 01-0885 for the payment of any extension of time

fees, and/or the payment of any other fees due in connection with the present response.

Dated: February 18, 2016 Respectfully submitted,

/Laura L. Wine/

Laura L. Wine
Reg. No. 68681
Attorney for Applicant

Please direct all inquiries and correspondence to:

Laura L. Wine

Allergan, Inc.

2525 Dupont Drive, T2-7H
Irvine, California 92623-9534

10
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Tel: 714.246-4758/Fax: 714.246-6996

11

288



Ajtorney Docket No. 19107 (AF)

INTHE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Kevin S. Wamer ef al. Group Art Unit. 16290

Serial No.: 14/082,955 Examiner. Leslie A Royds
Draper

Filed: November 18, 2013 Confirmation No.: 1222

For: TOPICAL DAPSONE AND FILED ELECTRONICALLY

DAPSONE/ADAPALENE COMPOSITIONS AND

METHODS FOR USE THEREOF

DECLARATION OF KEVIN S. WARNER, PH.D. UNDER 37 C.ER. § 1.132

Commissioner for Paients
PO, Box 1450
Alexandria, VA 22313-1450

I, Kevin 8. Warner, Ph.D., hereby declars:

1. | am a co-inventor in the above-captioned patent application.

2. 1am an employee of the Applicant, Allergan, Inc. | have a Bachelor's of Science
in chemistry from Brigham Young University and a Ph.D. from the University of
Utah in Pharmaceutics and Pharmaceutical Chemistry. | have 12 years of
experience conducting research in the areas of dermal and ophthalmic
formulation development and leading project teams responsible for all CMC
aspects of product development from phase 1 o phase 3 at Allergan, Inc.

3. | have read the above-captioned patent application and its pending claims as of

the date of this Declaration. | have read the obviousness rejections made in the
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Dffice Action dated December 1, 2014 and the publications cited by the patent
examiner therein (International Patent Publication No. WO 2008/108147 Af,
international Patent Publication No. WO 2010/105052 A1,US Patent Publication
No. 2006/0204528, and the Lubrizol product description of Carbopol 980).

. Iam part of a team at Allergan responsible for developing a new formulation of
Allergan’s Aczone (dapsone) Gel, 5% product, wherein dapsone concentration is
increased to 7.5% wiw from the 5% w/w level in Aczone 5% Gel. An object of
this development project was to facilitate once daily dosing by increasing the
conceniration of dapsone, as compared to the current twice daily dosing regimen
for Aczone 5% Cel.

. During the course of development of the 7.5% wiw dapsone formulation, we
looked to increase DGME concentration above the 25% level in Aczone 5% Gel
in order to increase the saturation solubility of dapsone. Dapsone solubility
increases with DGME concentration. This increase allows for a dissolved fraction
of dapsone (dissolved fraction is calculated as the ratio of dapsone saturated

solubility at 25 °C / dapsone concentration) comparable to that of Aczone 5% gel.

. Under my supervision, a preliminary evaluation of thickeners suitable for use in
the dapsone 7.5% gel formulation was performed. Five candidates were
screened for their ability to thicken the proposed formulation: Carbopol® 980,
Sepinec” P 600, PPG-12/SMDI Copolymer (4,4'-
Diisocyanatodicycliohexyimethane, polypropylene glycol polymer),
Povidone/Eicosene (30:70}, and Polyvinyl Alcohol. From this screening
gvaluation, we identified Carbopol 880 and Sepines P 800 as promising gelling

agents.

. In additional experiments under my supervision, formulations containing
Carbopol 880 showed undesired polymer aggregates at 40% diethylene glycol
monoethyl ether ("DGME”} concentration. This aggregation was not observed

o]
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with formulations containing Sepineo P 800 at 40% DGME. These resulls
indicated that Sepineo P 800 is a2 more robust thickener and therefore more
desirable for use in the gel formulation. | did not expect to observe Carbopol 880
incompatibility at a concentration of 40% DGME, especially because Carbopol
880 is compatible at concentrations of 25% DGME.

8. Based on the unexpected observation of Carbopol 980 incompatibility with 40%
DGME, the thickener was changed from Carbopol 880 to Sepineo P 600 to

mitigate the risk of polymer aggregation in DGME containing formulations.

9. in additional experiments under my supervision, a dapsone particle size
assessment revealed that formulations thickened with Sepineo P 600 provided a
smaller dapsone particle size as compared to Carbopol 880. The compositions
of the formulations evaluated for particle size are outlined in Table 1 of Appendix
A of this Declaration. Parlicle size data are provided in Table 2 (HORIBA data) of
Appendix A of this Declaration. The data show tha! recrystallized dapsone
particle size is smaller in the Sepineo P 600 formulation as compared o a
Carbopol 980 formulation. | observed this difference even after 6 months storage
under accelerated conditions (40 °C/75% RH) thereby showing no significant
change in the particle size over time. This stability data suggests that particle
size does not change over time irrespective of the stabilizer used (Carbopol or
Sepineo). Thus a smaller initial particle size appears {0 be more relevant
parameter that defines improved formulation characterization.

10. Based on the above results, my co-inventors and | selected Sepineo P 800 as
the gelling agent for our dapsons 7.5% gel formulation. We made this selection
due to Sepineo P 800’s compatibility with concentrations of DGME greater than
25% and its improvement in dapsone particle size relative to Carbopol 980.

11.1 hereby declare that all statements made hersin of my own knowledge are true

and that all stalements made on information and belief are believed to be true;
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and further that these statements were mads with the knowledge that willful false
statements and the like so made ars punishable by fine or imprisonment, or both,
under Section 1001 of Title 18 of the United States Cods, and that such willful
false statemenis may jeopardize the validity of the application or any patent
issued thereon.

Date: February 2, 2015 f%'/ g %\)W

Kevin 8. Warmer, Ph.D.
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APPENDIX &
Table 1 Composition of Formulations Analyzed for Dapsone Particle Size
Comparison in Sepinso P 800 vs. Carbopol 980
% wiw
ACZONE (dapsone)
Gel, 7.5%: 7.5% Dapsone, 7.5% Dapsone,
Component 7.5% Dapsone, 25% DGME, 30% DGME,
30% DGRE, 1% Carbopol 1% Carbopol
4% Sepinec P 600
Dapsons 7.5 7.8 7.5
DGME 30 25 30
Carbopot 880 N/A 1 1
Sepinec P 600 4 NIA NiA
Methviparaben 0.2 0.2 0.2
Tristhanolamine N/A QS pH 55865 QS pHE5~-65
Purified Water Qs 100 Qs 100 Qs 100
RN/A = Not Applicable
Table 2 Particie Size (HORIBA) Data Comparing Dapsone Particle Size in Sepineo P

880 vs. Carbopol 380 at Time = 0 and & Months at 40 *C/758% RH

D90 {pm}

T=€ Months
40 "C/T8% RH

Formulation Description
=0

ACZONE (dapsone) Gel, 7.5%: | 61 72
7.5% Dapsone, 30% DGME,
4% Sepineo P 600

(Lot ELE)

7.5% Dapsone 123 | 114
25% DGME
1% Carbopol
{Lot ELF}

7.5% Dapsone 172 | 168
30% DGME
1% Carbopol
(Lot ELG)

L
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purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
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m no decision has been made yet on the protest; the applicant will be notified as scon as a decision is made.

The applicant may submit comments on an informal basis on the written opinion of the Intsmational Sserching Autharity o the
intemational Bureau. The Infemational Bureau will send a copy of such commenis to all designated Offices unless an
international preliminary sxamination repor has been or is lo be established. Following the sapiration of 30 months from the
pricrity date, these commenis will also be made availabla to the public.

internations application will be published by the
international Bursau, i the applicant wishes o aveid or posipane publisation, a notice of withdrawal of the intemational
application, or of the priority slaim, must rsach the international Bureau before completion of the technical preparalions for

of the international Application (sse Rule 46):

Within 1% months from the priority date, but only in respect of some designsted Offices, a demand for international prefiminary
axamination must ba fled if the applicant wishes to postpons the sniry infe the national phase urtll 30 months from the priority
date {in some Offices even later); otherwiss, the applicant must, within 20 months from the priority dats, perform the prescribed
acts for entry into the national phase before those designated Offices.

in respect of other designated Offices, the time limit of 30 months {(or ialer) will apply even if no demand is flod within 18
months.

For detalls about the applicabls time limits, Office by Office, sse www.wipe intfpctfenfextefimes_imits htmt and the
POT Applicants Guide, National Chaplers.

{ Name and mailing addreas of the International Searching Authority

Authorized officer

HOHMANN, Birgit
Tel: +49 {0)85 2393-8798

European Patent Office, P.B. 5818 Patentiaan 2
NL-2280 HV Rijswilk

Tel. (+31-70) 340-2040

Fax: (+31-70) 340-3016

P
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INTERNATIONAL SEARCH REPORY

{POT Arlisle 18 and Rulas 43 and 44)

Applicant’s or agert's fils reference

19107PCTAR

FOR FURTHER

se8 Form PCTASAZ20

ACTION as well 88, whers spplicabls, Hem & below.

irternational application Na.

POTAIBRHI 3070813

intemations filing dale (dey'monthvysar)

18 November 20313 {18-11-2043}

{Eearlisst) Priority Date {dayinontivivsar)

20 November 2012 (20-11-2013}

Applicant

ALLERGAN, INC.

This internafional ssarch repet consists of a totsl of 4 shestls.

This intarnalional search report has besn prapared by this intemational Ssarching Authorily and is fransmitted o the applicant
according fo Aicle 18, A copy i being tranamitisd to the Internationat Bureau.

it is also accompaniad by a sopy of sach prior art dosument cited in this report.

1. Basisof the report

53 a transiation of the international application into
of & fransiation furnished for the purposes of international search (Rules 12.3{a) and 23,1

ths internstional application in the language in which it was filad

a.  With regard to the fanguags, the infernational search was camied cut on the basis of:

, which is the languags

k. m This irtemationa searsh report has been established taking into account the rectificalion of an obvisus mistaks
authorized by or notified to this Authority under Rule 81 {Rule 43.5ha}).
. Ej With regard to any nucisotide and/'or amins acid sequence disclosed in the international applicstion, sse Box Ne. 1.
m Coriain clsins wars found unssarchabie {See Box Ne. i}

1 unity of invantion is lacking {sss Bax No Iif)

With regard to the iitls,
the text is approved as submitted by the applicant

8, With regard {o the abstiract,

8. With regard to the drawings,

ths text has been sstablished by this Authority to read as follows:

the text i3 approved as submitied by the applicent

m the text has basn oslablished, according o Fule 38.2, by this Authonty as it appsars in Box Na. IV, The applicant
may, within ons month from the date of mailing of this international search report, submit comments to this Authority

a the figure of the drawings io be published with the abstract is Figure No.
a8 suggested by the applicant

EE ag selected by this Authorily, because ths applicant failed to sugges! a figure
D as selecied by this Authority, because this figure belter characterizes the invention
k. E} nene of the figures is to bs published with the abstract

Form PCTASARTY (firet shest) (July 2008}
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international application No

PCT/US2013/070613
A CLASSIFICATION OF SUBJECT MATTER
INV. A61KS/80 AblK47/10 A61K31/136 A61K31/192
ADD.

Agcording to International Patent Classifieation (IPC) or to both national slassifioation and i1PC

8. AELDS BEARCHED

AB1K

Minimum doournsntation searched (slassification system foliowed by slassfioation symbols)

Documantation seached sther than minimum dosumantation 1o the extent that aush docurnsnis are insfuded in the felds searchad

| EPO-Internal, WP Data, BIOSIS, EMBASE

 Electronie dals bass somsulied during the inlemational sesrch {nams of data bass and, whars practizable, agarch terms used)

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to olaim No.

1, 2A, 2B

GARRETT JOHN STEVEN [US])
3 September 2009 (2009-09-03)

page 19, line 21 - page 2015
page 24, lines 18-24

X W0 20611/014627 Al {ALLERGAN INC [uS]:
AHLUWALIA GURPREET [US]; WARNER KEVIN S
[US]; CHEN) 3 February 2011 {2011-02-03)
page 3, line 10 - page 7, line 32; claims
1-20; figures 1-5; examples 1-11; tables

X WO 2009/108147 Al (QLT USA INC [US]:

page 12, line 1 - page 13, line 11
page 13, line 30 ~ page 14, line 8
page 13, line 28 - page 17, Tine 26

page 21, line 30 - page 23, line 22

1-26

1-26

../....

Further dosumanis are listed in the eontinualion of Boax O.

See patent family annwx.

* Special calegories of oiwed documants :

*A° deoument defining the genaral state of the ant which is not considered
to bs of particular relevanss

2 aartier spplication or patent bhut published on or after the intemational
fiting data

"L dooument which may throw doubls on priorty claimis) or which is
oitad io establish the publication date of ancther citation or other
speoirl reason {as specified)

O document referving fo an oral disslosurs, use, exhibition or othaey
means

"2Y dooument published prier ta the intemational filing date but later than
the priority dale olaimed

°T later dosument published after the intermationsl filing date or priorty
date and not in confiiet with the application but oited o undsretand
the prinsipls or theory underlying the invention

K dosument of partisular relovancs; the olaimed invention sanncthe
sansidered novel or sannot be considered tn involve an inventive
sleg when the dosument is taken alons

W decument of partioular refevanae; the slaimed invention sannot e
sansigared to nvolie an invertive step when the decument is
eombinad with one or mars other sush dosumsnts, sueh sombinstion
heing shvious to & person skilled in the art

*&" dosumsnt member of the sams patont family

Date of maliing of the intemational ssarch report

12/62/2614

Name and meiling address of the ISAS

European Patent Office, P.B. 58138 Patentlaan &
ML - 2280 HV Rijswik

Tal. (+31-70) 340-2040,

Fax: {#31-70} 340-3018

Authotized officer

Fanm PCTASAZIG {second shast) (Apdl 2006)

page 1 of 2
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Intsrnational application No

PCT/US2013/070613

Catsgory™

Relewvant to slaim No.

X

US 2618/0629781 Al (MORRIS JEROME A [US])
4 February 2018 (2010-82-84)

paragraphs [00814], {0838}, [6832],
(68571, [0o7a}, [0078]

FOR THE UNITED STATES/CANADA DAPSONE GEL
STUDY GROUP DRAELOS ET AL: "Two
randomized studies demonsirate the
efficacy and safety of dapsone gel, 5% for
the treatment of acne vulgaris®,

JOURNAL OF THE AMERICAN ACADEMY OF
DERMATOLOGY, C.V. MOSRY, 57. LOUIS, MO,
gs,

vol. 56, no. 3,

20 February 2007 (2807-02-20}, pages
439.e21-439.210, XPOO5893393,

ISSK: B19e-9622, DOI:
18.1016/J.JAAD.2006,10.005

the whole document

1-26

1-28
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information on patent family members

1 international application No

PCT/US2613/070613
Patent document Publication Patent family Publication

cited in search raport date member(s} date

WO 2011014627 Al 03-02-2011 AU 2018278915 Al 01-03-2012
CA 2769640 Al 83-02-2011
EP 2459172 Al 06-06-2012
JP 2013500084 A 10-01-2013
RU 2012104572 A 10-09-2013
WO 2011614627 Al 03-82-2011

WO 2009108147 Al 03-89-2000 AU 2008351422 Al 83-89-2009
CA 2714674 Al 3-89 -2009
Ep 2249765 Al 17-11-2018
JP 2011513304 A 28-04-2011
US 20168310480 Al 0%-12-2010
WO 2089108147 Al 03-89-2009

US 2010029781 Al 04-02-2010  NONE
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WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

{PCT Hule 43bis.1)

ses form PUTASARLZ0

Date of mailing
{dayinonthiear) see form PCTASALZ10 (second sheet)

Applicant's or agém‘é file raference FOR FURTHER ACTION

see form PCTASARZ20 See paragraph 2 below

International application No. international filing date (dayémonthirear} Priority date (day/monthiear)
PCTAIS2013070613 18.11.2013 20.11.2012

ismational Patert Classification (IPC) or both national dlassification and PG

+ INV. ABTKBUD ASTKA7/I0 ASTHITI36 AGTK31A82

¢ Applicarnt
ALLERGAN, INC.

L1, This opiniocn contains indications relating to the following Hems:

Box No. | Basis of the opinion

{1 BoxNo.li  Priority

{1 Box ol Non-establishment of opinion with regard o novelty, inventive step and industrial applicability

{1 BoxNo. IV Lack of unity of invention

X BoxNo.V  Reasonsd stalement under Rule 43bis. 1{a}( with regard to novelty, inventive step and indusirial
applicability; citations and explanations supporting such statemeant

{1 BoxhNo. ¥l  Certain documents cited

{1 BoxNo.¥il Certain defscts in the international application

{1 Box No. Vili Certain observations on the international application

2. FURTHER ACTION

if a demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority "IPEA"} except thal this does not apply whers
the applicant chooses an Authority other than this ons to be the IPEA and ths chosen IPEA has notifed the
international Bureau under Rule 88.1bis(b) that written opinions of this International Searching Authority

will not be 50 considered.

i this opinion is, as provided above, considerad o be a written opinion of the IPEA, the applicant is invited to
submit o the IPEA a wrillen roply together, where approprials, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASAZR20 or before the expiration of 22 months from the priority date,
whichever expires iater.

For further options, sea Form PCTASAR20.

Name and mailing address of the ISA: Date of completion of Authorized Officer
RS this opinion

“@ .
& <
Eurepean Patent Office see form . 3 } i
PCTISARIO Toulacis, C L 9
%,

{3-80298 Munich 3
Tel. +40 85 2393 -0 Telephone No. +49 89 2399-8638 Sy gy

Fax: +49 89 2399 - 4465

Form PCTASAZIT {(Cover Sheet) (July 2003)
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WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAIS2013070613

Box No.l Basis of the opinion

1. With regard 10 ths languags, this opinion has bean established on the basis of:
B the international application in the language in which it was filed

{1 aransiation of the international application info |, which is the language of a transiation furnishad for the
purposes of international ssarch (Rules 12.3(a) and 23.1 ().

2. [0 This opinion has been sstablished taking inlo account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 81 (Rule 43bis.1{a))

3. With regard o any nucisctide andior aming acld sequence disclosed in the infernational application, this
opinion has besn astablished on the basis of a sequsncs listing filed or furnished:

a. (means)
1 onpaper
1 in elsctronic form
b. (lime)
{1 in the international application as filed
71 togsther with the international application in slectronic form
1 subsaguantly io this Authority for the purposes of ssarch
4. B3 In addition, in the case thal more than one version or copy of a sequence listing has been filed or furnished,
the required stataments that the nformation in the subseguant or additional coples is identical to that in the
application as filed or doas not go beyond e aoplication as filed, as appropriata, ware furnished.

5. Additional commenis:

1. Statement

Novelty (N} Yes: Claims 8
No: Claims 1-7.9-20

Inventive step (IS} Yes: Claims
Ng: (laims 1-20

Industrial applicability (|A} Yes: Claims 1-20
No:  Claims

2. Citations and sxplanations

see separgie sheet

Forn PCTASA/237 (April 2007}
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2013/0706813

HReasoned statement with regard to novelly, inventive step or industrial
applicability; citations and explanations supporting such statement

Claims 18 fo 20 relate to subject-matter considered by this Authority to be covered by
the provision of Rule 39.1(v)/67.1(iv) PCT. The patentability can be dependent upon
the formulation of the claims. The EPQ, for example, does not recognize as palentable
claims o the use of a compound in medical reatment, but may allow claims o a

product, in particular substances or compositions for use in a first or further medical
treatment.

Their assessment will be carried out based on the alleged effects of the composition
searched in the International Search Report.

Reference is made io the following documents:

D1 = WO 2011/014627 A1 (ALLERGAN INC [US]; AHLUWALIA GURPREET [US]:
WARNER KEVIN S [US]; CHEN) 3 February 2011 (2011-02-03)

D2 = WO 2008/108147 A1 (QLT USA INC [US]; GARRETT JOHN STEVEN [US]) 3
September 2008 (2009-08-03)

D3 = US 2010/029781 A1 (MORRIS JEROME A [US]) 4 February 2010 (2010-02-04)

A compaosition comprising dapsone at a concentration of 8.5-10%, disthylene glycol

monoethy! ether at a concentration of 1-50% , Carbomer 980% at a concentration of

0.05-1.5 %, NaOH, triethanolamine, Ethanol, Methyiparaben and EDTA disodium, is
already disclosed in document D1 (see page 8, Table 1 and pages 8-11, Tables 24,
28).

Document D1, also discloses the use of said compositions in the treatment of
dermatological conditions as defined in present claims 18-20 (see D1; page 3, lines
16-23).

Similarly document D2 discloses a pharmaceutical composition comprising 5%
dapsone, 0.85% Carbomer 980, 25% disthylene glycol monosthyl ether (DGME),
0.2% methylparaben, 0.2% sodium hydroxide, and 68.75% purified water. The
composition additionally comprises a thickening agent, a high-boiling, nonionic organic

Form PCT/SA/RI? (Separate §eet) {Sheet 1] (EPO-April 2008}
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WRITTEN CPINION OF THE international application No.
INTERNATIONAL SEARCHING
AUTHORITY {SEPARATE SHEET} PCT/US2013/0706813

sulvent, a preservative, a base agent, an antioxidant, a fragrance, a colorant, and/or a
sunscreen. The dapsone is present at 0.5-10% (See D2; page 12, line 1 - page 13,
fine 11; page 13, line 30 - page 14, line 8; page 13, line 28 - page 17, line 26, page 19,
fine 21 - page 2015; page 24, lines 18-24; page 21, line 30 - page 23, line 22).
Furthermore, document D3 discloses a topical gel formulation, comprising about 0.5%
to 4.0% Carbomer, about 66.95% water; about 25% diethylene glycol monoethyl ether
{i.e., sthoxydiglycol); about 0.2% methylparaben; aboul 5% dapsone; and about 0.2%
sodium hydroxide (see D3; [0069], [0070}).

Said disclosures fall within the scope of present claims 1-7 and 8-20.

(IS)

Although no final decision can be made in respect of inventive step until the
requirements of novelly have been salisfied, it appears that the problem which faced
the skilled person at the priority date of the present Application has already been
described and solved in documents D1-D3 (see particularly D1; page 7, lines 18-21).

(iA)
The industrial applicability of claims 1-7 and 9-17 is given.

Claim 8
{N)

The subject-mater of claim 8 is novel aver the documenis cited in the search report,
due 1o the defined second solubilizing agent being propviene carbona

(1S)

However, propylene carbonate is considered {0 be a possibility among the solubilising
agents from which the person skilled in the art would select, in accordance with
circumstances, without the exercise of inventive skill in order (o solve the problem
posed.

Moreover, there Is no indication or any data in the description of the present
application, which suggest that the claimed compositions show any unexpected effect
or property, due 1o the second solubilizing agent being propylene carbonate.

{IA}) The industrial applicability is beyond any doubt.

Forrm PCTABALST {Separatn Sheol) (Shest 2) (EPC-ApE 2005)
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DAPSONE TO TREAT ROSACES

Backeround of the Inventing

Rosacea is 2 denmatedogival syndrome affecting spproximately 14
moithon Americans, 1t is characterized by flushing of the skin, eryvthems,
tnflanumatory papules and pustules, edema, telangiectasia, soular symptoms sexd
iinophvea. To date, the stiology of rosaces 1y undiaown and there is no cleardy
recognized core (Bikowski and Goldman, 2004; Stone and Chodosh, 2004),

Four sublypes and one variation of roxavea have been defined. The
subtypes are papalopastular rosaces, eryvihamatotelangiostatic vosasen,
phiyiatous rosaces, and ocnlar roaarer; the msacea varialion & gramudomatous
osanes. Some petionts way have features of more than one suliype
simullaneously, and differences in severity ocowr within sach subtvps.

Mansgement of rosaces is difficnlt beoaue of the complexity of the
syndrome and the sensitivity of rosacea-alivcted skin, Various therapiss,
including topical spplicstion of metronidasols, axclaic acld, sodium
sul facetamide/sulfur preparations, s antibisdics including srythromysin,
clindarmvont and tetravyeline, are wsed n the managowent of rosacen with

varying vates of sucesss, ix}f\.:t‘ conc therapy with ol sstracyclines,

metrentidazede and fsotretingdn s aho smphyved in the wansgement of rossces
{Buachner, 20058} Dapsone autibiotic is effoctive for tregting rosacen redosss,

facial fushing, papules and pustules when administered orally; however, the side
gifsct profile makes the nisk/banefit ratio oo high for most rosavea sulforses
{Nase, 30051

What in nueded are sale, effective treatments for the management of

roSEseE symplons

Runumary of the Invention

The invention is dirested to the beatment of rosaces. The invention
meludes a muthod o treat rosacea by topically administering a phannaseutical
comnposttion of dapaone and a pharmacentically scceptable carrier o a patient,
In preforred embodiments, the rosucea is papalopustular rossces. Inothe

snbodinents; the rosacss s conlar rosacea. The invention is gleo dircoted fo the
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treatment of coular disorders. The invertion includss 2 methasd o troat an nrular
diseass or disorder by topivally sdministering a pharmacsutical compasition of
dapsone and 8 phamacentioally seeeplable camer,

ir some embadiments, the depenne of the topival compuosition is entirely
dissolved in the carrién or partially dissolved and partially wicropartioulate; o
miay be prosent sy @ srouision, suspsusion or collowd, In an eatively dissalved
state, dapeone exista complately in solution in the solvent, with no solid depsone
present, Ifthe dapsone is partislly dissoived and partiglly misropartionlste, 8
portism of the dapsons is prosent i sohition and a portion of the dapsone is
present in s solid form, A depsone sroulsion includes two mamiseible,
unblendable substanees wherein one substance (the dispersed phoge} is dispersed

1y the ssthey (continuous phase). The dapsone can be part of the dispersed phase

or part aof the continuous phase of the smulsion, A dapsone suspemsion 8 a
heterogennus fuld containing solid particles of depsone disporsed throughout s
fhaid, A daprons colloid is 3 homogenous sixture of disperesd dapone
particies that arg dstributed even] ¥ stably throughowt the continuous phase.

In certan embodiments, the pharmecsutival compeaition ie g lotion, gel,
cintraent, cremn, ennilsion, suspenxinn, spray, or cloanser. Ino g proferred
ernbodinunt, the pharmaceutical composition is & sonvisulid aqueons zad, The
sevisotid aqueous gel includes » thickening agent, watss, 8 sobvent, proservative,
wmicropariculate dapsong, dissolved dapsons, and caustic matetial, na

o~

praferred smbodiment, 1he caustic material 13 @ bass agent. In g preforred

bt

erubodinment, the compositinn exhibits an optima! balanee between dissolve

#

dapsons that is avatlable to oross through the stratum comeum of the epidermis
and be sbsorbed inte the lower two-thirds of the pllosehacecas anity and ?
microparticnlate dapsone that ix retined noor gbove the stratum comemn
SRrVE 93 & reservoir ar to provide dapsone to the supracomenm zone, crossing the
stratwm comneun of the epidermis snly mintmally a8 2 solid, The solid
micropartioulate dapsone reesrvolr is slowly dissolved in body fluids before it s
deliverad through the stratuny covneumn. In preferred enbodiments, 1he dapsons
makes up sbout €.5% to 10% of the phasmuceutical composition. The
soroparticulate dapsone can be a orystalline precipitate or an amerphous
precipitate. Antioxidants, fragrance, colovants, sunscrosis, or combinations

thereol may also be present in the topioal composition. In proferred

o5
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enbodinents, the dapsorie composition comprises shout 3% {34;‘*5 one, atwa
0.85% carbomer 98¢, about 25% disthylene ghyeol monoathyl sther {DGME},
sbout 0.2% methyiparaben, about £.2%6 sadhum hydrogide, and about 68.75%
purifisd waten

The nmisthods deseribed heretn inchude the tredtmest of papulopustalar
rosacea by applving the dapsons conposition oncs or twice daily. In preferred
raethods the dapsone composition is spplied twice datly. The methods
sdditionally inclnde the wse of the dapsone pharmacsutical composition alons o
in combination with other pharmaceutical compositions for rossees, Inchuling
poal and systemie reatinents. The treatmenty ave adininistared simultanecusty
or sequentially and inclade oral metronidazole, isotrelinein, tetracyolings
inchding doxyeyeling, and topical matronidazele, axclate acid, sodiwn
sulfacetaide/sulfiv preparations, wad antibistion inchuding erythromyein
chindamyein and tefracycline. Insome embodinents, the dapsone and nther

pharmaceutical are prosent in the same compositionn. In other smbodiments, the

dapsons and other pharmaceutical are present in separate conymsitions. In

preferred smbodimenty, the dapsone pharmacentical somposition ix applisd

rro

pivally i the AM and & separate metronidarele composition is applied
pioally in the PM, or vice versa,

Tt senie smbodiments, (he patient has mild to severs papulopustudar
fssacea. In somue embodivnents, the patient has mild 1o moderate papulopustular
rovavea. In other embodiments, the patient has moderats to severe
papalopustular rosaces. B proferred ernbodinments, the rosacss s modenie to
severs papulopustular rosacea. In some smbodiments, the padsnt has & lsast ten
papulopustular lesions before treatnmnt, or preferably at least twenty
papulopustular lusions befure treatment. In a preferred enbadiment, the sumber
af papulopustular rosaces lestons is reduced by administeryng the dapsone
oompoesition topically,  In some smbodimenty, the methods described herein
resull fn blood plasms tevels of dapsone of less than sbowt 180 ng/mlL.

{0 some cothodiments, the patisnt has a Investigater’s Global
Assessment score of 3 or higher before troatment,  In some smbodiments,
treatorent resully In a moan redoction of at least 13 papulopustular lesions, In
some embodiments, treatment rosulls in 8 mean reduction of af least 431 % of the

pamtlopustular losions.

i
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Brief Bescription of the Figures

Figurg 1 shows the e change from bassline in inBamputory lesion
counts in the intent {o weat (ITT) population having > 10 infammatory lusions

S {papudes andfor pustides) above the mandibular line.
i

fextom connts in the ITT population kaving > 10 lestons (ITT).

cure 4 shows the mean pevcent changs from baseline i inflammatory

Fignre 3 shows mean change from baseling i inflamaatory lexion

counts for subjocts with <20 kesions,

oo
£

i} Higwre 4 shows mean percnyt change from basalipe in mfanunatory
fesion comnts Ror subjeots with <20 lesions.

Figore & shows the mean change from basehing iy lesion sonts for the

subgroup of suljents with = 20 lestons.

Flours § shows mean perosrt change from baseline in inHanunatwy

s
5

osinn counts for subjgots with > 20 lesions,
Bigure 7 shows the Investigator's Global Asscssmant {IGA) sucpess rate
avar the courss of the study in the ment I reat {(ITT) popudation having » 10
wnflammatary lastons,
Figure § summanizes (he Inveatigator's Global Assesament {JGA) suocess
20 rateat week 12940 the itent fo trost (7T} population having > 10 inflanunatory

feRtons.

o
u’s

Flaure 9 shows the Investigator’s Global Assessment {8GA) succeas rate
over the eourse of the stsdy w subisots with <20 im‘}anmmmy lestons,
Figure 10 shows the Investigator’s Global Assssyment {IGA)Y stoness rats
25 overthe omerae of the strdy in subjocts with & 20 lesons.
Figwre 11 suromarizes the fnvestigator's (lobal Assessment (1G4}

sucoess rate af week 12 for the subgroup of subjects with » 20 lesions,

Ustaidled Deseription of the Invention

Definiions

P AR SRR EER AR SN

1.7
e

As used horeln, “adverse event™ mess any adverse chungs in heslth or
“side-effet” that ocours in a2 patient wha iy participating in a study while the
patisnt is receiving treatment {dermatological composition or vehicle) or within

& precspecified pertod of time after their treatment has boen completed.
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As wzed hevetn, the tenm “volloid” refors to 2 homogenoua mixture of bva
separate phases. The dispersed phase is made of tiny particles or draplets that
are distributed evenly throughout the continuous phase. Colloids are stabde
mixtires and the dispersed phase genenally does not suitle s of the mixtars.

Ax used bevein, "dapsone” rafers to the chemica! compound depsong

having the chemical formuls OpHpRNeGsS as well as sl

aminophenyhsulione, 44 daminmdipheny! suifone and 18 hydrates, 4,8

sulfonylbishenzensaming, 44 sl forsldianiline, dlsphenyisulfone, dapsone
anadogs, and dupsone related compounds, "Dapsone analogs” refers to chemical
compounds that have sinilar chemical stroctures angd thes sinilar therapeutic
potential to dapsone such 88 the substituted bis{4-ansinophenyl}-sulfones.
"Dapsone related compounds” refers to chemieal compounds thet have sinudar
therapeatic potontial, bod are oot as closely related by chenvicad atmicture o
dapsone such as the substituted 2 4-diamine-S-benavipyrmidings.

Ag used herain, the tonm "smalsion” desoribes 8 minture of two
iimdseible, unblonduble substances, The diypersed phase is dispersed in the
onntinucus phass: For example, off and waterwill form an sraulsion when
mixed wgether, In the compositions desenbed hersin, the ol phase may inchude
gt is ot Hindted to fatty sloohals, scids, or exters such as ostyl palmitate, catyl
aleohol, stoaryl sloohnd, steade scid, isopropy] stearaty, glyesrol stearate,
nuneral oil, white petrolatum, ot other oils aloge or iy cominnation. Surfactants
way be present In the emulsion lo tnorcase kinetic sfability, Suoitable emulsifisrs
that may be added o the compositions described hersin incluste, but are nu
timited to, stowreth 20, cetath 20, sorbitan sesquiclente, soelitan mons-oleate,
propylens glyco! stearste, dosiunt lmproy! sarcosinate, polysorbate &8, or
coppbinations.

As used heradn, “gel” refers to 2 onllold i a wore selid fornvthan @
sodution. A gel iz alse o joll-like material Roemed by the coagulstinn of a
ontloidal Hquid, Many gels have o Shrous matnx and fhudd Sled inferstives.
Gela are viscoolastio mather than simply vizcous and can resist some mechaniosl
siress withowt deformation.

£

Ag used hareiy, the ters "mild rosacer” refins to papulopusinlar rosasea

that includes mild eryvthens ad several small ga;;uit:sfpusmim

L4
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As used horein, the term “moderate rosaves” rafers {0 papulopustider
msavea that includes moderate erythema, with several small or large
papuales/pustules, and up o two nodutes.

As usad hersin, the torm “severe rosaces” rofers to papulopustulas
rosace that inchules severe erythoma and nurerous stoatl andfor large
papules/pustules, and up to several nedules,

As used hergin, the tenn “microparticulate” refers (o sy solid o of an
active agant {dapsone} that is not dissolvad in the jopical compnaition. The
aueroparticulate described heretn may be in the form of Bakes ar orystals, and
inclusdes a precipitste of dupsone that resulls from the addition of water and the
solvend or mined sobvent system. The wicroparticulate may comprise 8
orysiafing precipitate or an amorphous prosipilate.

As usad horeln, the tarm “ointment” menny 8 senvigalid, oibbased topical
formulation. Examples of ointments inclode sssentially non-squsots thixtues
o petrolatig, lasolin, polyethylone ghveol, plant or antmal vily, either
hydrogenated orotherwise chemically modified. An ointrent rany glso contain 3
sohvent inwhich an active agent is wither fally or pastially dissolved.

Az used heveln, “pharmacentioally accapiable carvier” refrs to a
phanmacentically sceeptable solvend, suspending spend or vehinde for delivering

an gotive agont to & patient. Phasmaceutically scceptable carriers are nontoris do

2]

the cedl or patient being exposed therete at the dosages and concentration
amployed. Often, the physinlogically accaptable cartier is au sgugous pH
baffered solution.  Pharmateutivally atceptable carriors ave réadily availabla
she public, Suitabde pharmacentiodd camiers are desenibed in Remingion's
Phannaceutical Scieuces, Mack Publishing Company, & standard reference text
W thix field. Pharmaccuntically acceptable carriers may include antisdherents,
binders, contings, disintogrants, fllers, diluents, colorants, glidants, lobricants,

snd preservatives. Suitabile carver materials for topical preparations ave

glyoerides, senu-aynthelic and synthetic glyesrides, hydrogenated oils, liquid

waxes, lguid parafiing, laguid ity aleohuls, sterels, polysthyiens ghveols amd

cctiuloss derivatives. In a preforred embodimen, the pharmacsutically
avceptebls carrer includes sthoxydighyveol, also known as disthviene glyeol

moncetlyl sthey (DGMEL
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Ax used hersin, the teom “suspension” refors to a helerogenous fhud
containing solid particles dispersed throughout. The suspended phase or
suspensoid is dispersed throughont the Hgaid in a moderatsly fnaly divided

state, but not 5o Snely divided g8 0 aoguire the stability of 2 collowdal system.

17

The suspended phase will svenbually seitle cot ofthe sasgeﬂsim\

3 &

The tern "opical” or “mpical surface™ as used herets refers 1o the route
of administeation of & composition that Involves divest spplivation o the suweface
of the body being treated. Topica! spplication may be to the skin, or to a mngous
membrany, alze salled mecoss, lining a1l body passages that commuunioaty with

10 the extontor such as the respivatory, gonitourinary, anl alimentary fracts, and
having colls wned assoctated glands that secrste mucous. Topical application may
be {o mucous membranes of nose, wouth, eye, oyslid inner surlice, o, or may
be o the nwrface of intatt or compromised skin. Examples of topical apphivation

include application of gels or sther ssmizolids o rub-on, solutipns to spray, o

18 Hgouds to be spplied by an applicator, S oxample, as eys drops. Ringe-odf

application with washes, cleansers, or shinpoos sve slvo examples of topiosl

v suitahly for application of the

v

application. Avoss of the bady especiall
composition deseribed herein inchude sitee where rosates symptoms may be
present, Juehading the skin of the fxoe, sealp, cars and seck, wnd the eves.

20 As vsed horsin, the term "treat”, "treatment™, or “treating® refers to the
reducting n sumber andfor severity of individual rosaces lesions, proavention of
the developrient of rosaves symptoms ncludin g papuiopustolar lesions, or
global imiprovement iy the appearance of rossees. Success of tréstne may be

ndicated by a reduction from baseline in the raw nunber of papulopustuler

25 mflamenatory lostons, by & peroent reduction from baseling in pgpzﬁepa SHEN
nflammaiory lexioam, or by dn dmprovement fom baseline in an Investigator’s
Global Assesament (IGA) stors.
dethods of Tresiment

30 The method of the mwvention desoribed heorein fraals vossoen conditinng,

2.8, papulopustelar, erythumatotelangiuctatiy, phymatous, and ooular rosaces,
by the togucal application of a composition comprising dapsons and &
phanmaceutically acceptable carrier. The composition is spplied 28 needed ©©

relieve rosacee symptoms. In sowe smbodiments, the composition is applied

o )
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every othsy day. In some embodiments, the compasition is applivd once datly.
In sorne smbodinents, the corposition is appled twice datly, Tncertain
srabodiments, the compostiion s apphied for 2t least one waek, at least two
wesks, at loust thres weeks, at Ieast four weeks, at least five weeks, af least six
weeks, al least sovern weeks, &l loast elght weeks, 2t least wine wosks, st least ton
weoks, 1t least sleviy weeks, or ot least twelve wisks, In son profored
embodiments, the composiiion s appliad for st Teast twelve woeks, o other
preforred embodiments, the composition is applied fr at least six monthy, &t
feust ning months] or ot lsast 4 year.

Ro a

Rosaces s a mpltifactonial chronde disorder that most often affeets the
skin of the coniral face including the noss, forehead, cheeks, and chin. Rosacsa
usually affects faiv-skinned people 30 to 50 vesrs of sge who tend to blush or
flush sasily. Four subtyvpes of vosseos are desartheds gasagmiogmgmiarg
srvthematotsiangicctatic, phymatous, and sepdar {Wilkin ot ol 2002; Rikowsk
ard Goldmay, 2004} Granulonstons vossces s considered tobe s pat of the
spestrayn of rossces, bot s referred tooas @ vanan, rather tan & suldtype, of
rosgons {Khokhar and Khachenoune 2004},

Papulopustilar rosacea s characterizad by persistent contral faodal
erythema with transient, central facial papales, pustules or lestons of both types.
In prefirved smbodivmonts, mild 1o severe papulopustalar vosaces s treated. Ina
more praforved embodinuent, moderate te severs papulopustular rosacea is
treated. Erythenstotelangisctidic vosaces is charsctenized by Hushing and
peraisfent contral facial eryiherng, withoor without telangicctasia, Phynutous
rosaces is charactorized oy thickening skin, inegular surface nodalarities, and
salargermmy, which may ocony on the nose, chin, frshead, cheeks or ears.
Crovlar rosacea is characierized by @ Rusign body sensation in the oye, buming
or stinging, dryness, {tehing, oonlar photosensitivity, blurred vision,
telingiectania of the sclevs or other parts of the eye, or pariorbital edema.
Gramdomatous rosacea is charscterized by noninflammatory, hard, brown,
yeHow or red culansons papudey; or nodules of uniform size (Bikowski and
Goldman, 2HEM),

It a recent study of clinieal patterns of rosaces, papules and pustules

wore foumd in 8396 and §79% of a spaple of 108 rosacsa patients, respestively
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{Sibsnge and Gawkrodger, I In the papulopetular subtype of rosaces,
patients typically present with persistont contral facial srythema with transtent
papides or pustules or both, Symptoms of buening, stinging, aod dry skin arg
common {Wilkin et al. 2002; Dahl 2004}, Other symptomy includs fhushing,

srvthema, ol (slangiectasin, While the exact pathogenesis of rosaces is
unbrrwn, inflarymatory and vasoelar somponents are believed o be Importaat in
its pathogsaesis

The methods of the fnvention desoribed herein invlude trestmend of

papulopustalar rmosaces losions, In oortain ombodinents, the ireatment of rosaces
lesinns rosults du 2 derrease or reduntion Fom the buseline number of lesions by
at feast d lesions, af fegst 3 lestong, at lsast 4 i{*smﬂs at foaad S losions, af least &
texions, gt toast 7 leosiom, at loast § lesions, at et 9 lestons, af Ivast 140 lesions,
at feast 11 lestons, st foast 1Y losions, of fonst 13 lexions, af Ieast 14 lesious, &t
foast 13 losions, ot least 16 lsions, at least 17 logions, af least 18 lesions, st fosst
19 {osions, af Jeast 20 lesior, at Toast 30 lestong, ot least 40 lesions, or more than
40 lesions. In certain crabodunents, the treatiment of msares lestons resudis ng

percentage decrsase or reduction of lesions from haseline of at Teast 2004, at least

2

25%, at loust 30%, at loast 35%., 2 least 40%, af loast 45%, o lonat 30845, ot leaagt

T

F5%, at loast 608, at least £5%, at Toast T0%, at least 75%, or miers than 75%

‘».5'.

About half of all rosaces sufforsrs alsn bave stme invelvement of the
syes, known as coulsr rosacss (Starr snd MeDonald, 18881 Bye problomns may
prevede the common skin-related rosaeea symploms though i more common for
the skin symptoms to appear first (Borrie, 19531 Urular rosaces symptoms
include dry syes or tearing, redusss, burning, pain, a gritty fecling in the eve,
sesles and orusts on the syelids, seosittvity Yo light and Blumry vislon (fenbing
1579

Blepharitis, whish invlades imflammation of eyvelashes or Iid marging, is
carunonly sten it ovular rosacea, Blepharitis offen resulis inred, itchy, burning
eyas snd lashes ay well as soalos and onedty sox the evelids, Sties, which are
infections of evelash follictes, may be present. Qoolar rosacea sulforers may
also have chalasia or metbomitis, characterized by enlarged, inflamed ov plugged
metbomian glands (which normally hibricste the syelids). Scleritis and

epsclenitis, which ars inflamunstory conditions of the white sater soating of the
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eys {(zolere) and vormsctive tissne betwaen the conjunctiva and sclers {episclem}
may ales he present n oouler roRacea.

Keratitis and initis, which wre infections or inflammation of the comss
and iris, respectively, may alse he present in pationts with soular rosacea. These
cunditinny may result iy severs eys pain, blury vision, formuation of pus, and
sensitivity o Bght. In severs oondar rosacen, vlears may be prosent ot the border
of the cornea and sclera, This comeal gleeration, i untrested, may bad o
perforation of the oye, & potentially biimding vomphsation,

Managoment of rosavea is difficelt beeanse of the complexity of the
syadvome and the sensitivity of rosacea~-afforted skin, Various therapes,
including topical application of metranidazale, azeluic acid, sodivm
sulfaostanudersulfur preparations, and antibioties inclading evythromyoin,
clindanyein and tetracyeline, are pyed in the munagenant of rosaces with
varying ratos of success. Svstornis therapy with orsl tetracyohines,
mictronidaznle and jsotratingin iy also smployed iy the managoment of rosacea
radnves, farial Hushing, papules and pusteles; however, the side gffec profile
makes the nisk/benefit ratio too high & most rossces sufferers (Nase, 3008},

Crular hdiogtions

In adkdition (o ooular rosaces, other opular discases may be treated with
the topicsl depsone copypositions of the present tnvention, These distases may
he associated with inflanumation, infection or other pathalogies and the voular
ivolverient may be s primary or secondary manifistation of the disease or
nodular soleritie sscondary to Sweet’s syndrome; vasculitie ingluding
sutobmmune vasculitis and retinal vasculitis of Bales’ discase; aveitis including
grssntdomatous vveitiy and panuvsitis; ocular cieatrical pumphigond; ocular
feprogy; soular manifestations of arachaid evensmation, Behgst disease, Hnear
A disense, relapsing polvchoudritls, peviphers! kevatitls, tuberaudosis, Hodgkin
lymphoma, non-Hodghin ymphowma, T-eell lymphoma and Reitee's syndrome;
tumors of the eyelids; sryvthems slevatum dintinum; eyelid manifestations of
grovive Hivhen planug; and prewmocystis carint choraiditis associated with
AHRS. The topical dapsone compositions of the present invention may he

particularly formalated for treatment of neular conditinns, These fenudations

10
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will e knoown 1o those of skill in the ant and tnchade drops, gels, ointments,
cleansers and other topical fornulations.
Dapswue

Dapsone was frst synibesized in 1908 and has been used medically ax an

-

antibiotis and an ati-nflagmatory, Dapsona §s & bis{$-anunophenyljsulfone

2%

also known as 4 A diwmmodipheny! sulfbng, 4,4-sulfonyibisbenzencamning, $,4%
sulfonyvidianiling, and disphenylsaifone. Dapsone has been wsed ovally for the
sreatment of acne {Ross, 1961%
Dapsons analbgs sl related compounds have heen desertbed 1o US Fat
10 Noa 4,825058 and 4,912,112 o Sevdel of al. The (058 patent disclosss
substitled bisdd-aminoplanyalfones waelid for inhibating growth of basteria
mysobacienis, mul plasmodia, Some of these componnds worg sle tested sgainst
dapeons Tor foxicity and anti-inflatamatory activity. In the "112 patent,
substituted 2,4-dlnming-S- benzyl pyrimidines having sotimicrobial activity
15 particplaely againgt royoobacteria are describad. Sons of these compounds werg
also tested agninst dapsone for woxiolty (Colenan et al,, 1995) and s
inflanmnatory activily {Coleman st al., 1997} The teachings of these veforences
in combination with subsequent pubdications showed that these analogs asd
related compoundy have schivity simifar to dapsone and would be sxpected to
20 have shailar trestmet efficacy.
Currently, use of oral dapsoue i gonerally Hmited, as o use may be
agsociated with hematologic stde offeots, including bemolysis and bemolytic
anamnid that are dose-dependent and soour more Fegoently with incrsasing dose

{Zhu and Stiller 2001; Jollow et sl 1993}, The mechanisnr of dopsons-related

35 bemolysis and Bemolyti anemis involves oxilative damage to red blood colls
and is associsted with the dapsoae hydroxylomine molabolits (Prendiville et 1l
1988),

Tomical Dansone Compositicns
Topical dapsons formudations have beon deseribed 0 US. Bat. No.
3G 8733578 o Unger et al, and U, Pat. Nox, 8,086 934, 6 058,958; 6,254 566,

6,248,324; and §,277 399 to Fiachetti st 8l A topical composition inchuding
dapsone for aone troatment has bheen deseribed in LLS. Pat Nos. 5,863,560 and
5,060,085 o Osbome which are horein incorporated by referency in thadr

entirety.

i1
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The topizal compositions described hereln inulude dopsone snd a
pharmaceutically scceptable carvier. The carriers deseribed herein are media
usefid for topical delivery of dapsone and optionally any additions! sctive
agents. These media, witdch are preferably organis or organte/agquacns mixiures,
may be formulated as eve dropy, lotions, gely, ointments, oreamy, sprayvs,
washes, cleansers, shampooy, rolbon or stick prodocts, mcr-emudsions, shaks
powders, asrosolzed sprayvs of mousss, and bath additives. Additional
pharmaseotioa carrters will be known to those skilled in the art and this Bst
shenld not be considersd o be Hnuting

The dapsone of the topteal somposition way be entirely dissobved inthe
carsier; partially dissobved and partislly micropartionlate; or may be pressnt as an

ty dissolved state, dapsone exists

smulsion, suspension or colloid, In an entive
complately fn solubion in the solvent, with no solid dagsons prexent. Ifthe
dapsone is panially dissolvad and partially misroparticulate, # portive of the
dapsone ix present in solotion and & porbion of the dapsons is present in asadd
form. A dapsone smoulsion includes two riscible, unblendabie substances
wharein one substance {the disporsed pmsa} is dispursed in the other {continuous
phase}. The dupsone can be part of the dispersed phase or part of the continuens
phase of the smulsimr. A dapsone suspension 13 & heterogenous foid contalning
solid particles of dapsons disprresd troughout a fhad, A depsons collsid s g
hornogenons ruxiore of dispersed dapsone particley thet sre distvibuted eventy
andd siably throughout the continuous phase.

Pharmuacentival carniers are phamnaceutoally scospiable media for
delivening sctive sgent{s} o » palient. Pharmaceutioally acceptahle carrisss
mchuds solvents, susponding sgents or other vehicles that sre nontoxio to the
patiant boing sxposad thereto gt the dosages and sonventrativns smploved,
Plarmacentioal varrizrs of the rompositions deseribed herein will solubilize
dapsone and any additional astive sgent{s) in wholz oy in part, Excipients
present 0 the pharmaceutically acceptable cardier may include antiadherants,
binders, coatings, disiniegrants, fllers, dilvonts, colorants, glidants, hiboicants,
and preservatives,

in some smbodimants, the topieal compesitions include a pharmacsuticdd
carrizr, dapsong, and an additional active phannaceutical agent of sgents. Ax

duseribed abave, these dual agent compositions may be fornuilated 35 jotions,
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gels, sintmsants, sreams, Sprays, washes, cleansers, shampoos, rolbon or stick
prodocts, micro-emulsions, shake powders, scrosolized sprays or mousse, and
Brath additives, The dapsone and additional active pharmaseutingl ageni{s) of the
topisal composition may be entirely dissolved; partially disselved and partiaily
microparticulate; o may be prosed 88 an emulston, suspenaion or eotiond ay
deacribed shove, Suiteble additional sctive pharmsteutical agonts are disclosad,
£.8. in Physitian’s Desk Reference (FOR}, Modioal Beonomivs Company
{Montvale, NI, €83xd Ba), 1999, Maye Madical Conter Formulary, Unabridged
Verston, Mayo Clinie (Rochester, MN}, January 1988, Merek Index, An
Euncyclopedia of Chemicals, Drugs, and Biclogioals, {1 1th B}, Merck & Ca,
e, (Rahway, NI, 1989; and reforences pited therely.

Astditional active phannacsutivel agents tnolude, but are not Naited te
anti~inflasynatory agenis, berstolytios, anti-infectives and acidic Qﬁi'i'ii.}{}m'i\‘ﬁﬁ,
Anti-inflammatory agents;, inchuling corticosteroldy, refieve fnflarnmation
welndiog swelling, tohing, and redness of the skin. Keratolytios are agents that
safien skin oalls mud easy the faking and peeling provess. Bxamples include
salioylic acid and wres, Anti-infectives including antibintics, antifimgals and
antissphing combat bacterds, fungl, and parasites.  Acidic compounds comtain an
rgarnc actd gronpor ars 8 least weekly acidic tn anagquecus-based solution and
mchuds retineie avid, seelate aoid and lactic avid. In prefivrsd embodimants, the
adiitiona setive pharmacsutical agent 18 metronidarale snti-infective.

I preforved cmbodiments, the topivsl compasitions deseribed havein
mclude thickening agents or tuckshers. These substanves invraase viscosity,
stabulity and imoprove suspending capability whin added to s muxture, Knewa
thickenery include inorganic water thickeners, polymerte thickeners, additives
that promote thickening via lamellor structuring of surfaclants, orgasie
orystatline thickendrs, and mixtures thorsofl Suitable polwner thivkeners for use
in the fopios! compositions include cefionic thickeners, non-iomic thickeners sud
antonie thicksners. Usefy! thickeners sve deseribed in detsil below,

In preforred embodiments, the topical compositions desaribed herain

aclude selvent systems sounpwising organie sobvmuis. These carbor-contsining
iiqwiég dissolve solids, Hupunds, or gasoous solutes to forne a sohition, Sulvents
are grovuped inte polar (hvdrophiliv) and non-polar {ipophilic types. Useful

snlvents are described in detail below. In proforred embodiments, the solvent of
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the topical compusitions i dethylens glyrol monoethy? sther (GME}, also
kaeown as sthoxydighveol. B preforred embodiments, the tepical composition of
dapsons ix formudated as an eve-drop and the sobvent of such eye-dvep
cornposiiiom comprises a non-frrilating solvent, more preferably diethylene
glyenl monnsthyl ether (DOME), sven more preferably DGME sold woder the
tracde name *Transcotol ™, even move prefersbly DOME having 2 percent pusity
of greater than 99.5%, such as those sold vader the name “Transcutol Mean
“Transeutad ™ P and “Travscutol™ HP®

Preservatives, satioxidants, fagrances, colorants, sunagreens, thickenses,
suspending spents, enhancers, binders, distutogrants, Hllers, dilvents, colorants,
ghidants, labricwnts, snd other sdditives roquived to schisve pharmasentivally ov
cosmetically scorptable properties of the topical composilions may siso be
included. Topiead compositions are not Hralied to thess componsents, Muce one
skilled fu the artwill be sware of additionad components weeftd in the
formulation of topical compositions.

The prosent compositions can include an alkall, also known as » bage
sgent of chustic sgent. The smount of alkall can be adjusted to shange pH
values of the topical compasitions. The pH sdinstment of (he compositions of
the presomt tvvention can be carvied out by msans of inorgavic bases such as
sodivnt hydroxide and potassinm hydroxide; and organic bases such aa
ricthylaming, dilsopropanolaming, and irethanslaming {olamine). The
compusitions may have 3 pH of about 7, v 7.3, orbolow abont 7. Inother
enbodiments, the compositions of the present favention can be adjusied to have
a pH below shoot 6.0, move speeifically bulow sbowt §03, overy more spocifically
hetween abowt 4.0 to about 3.5, even wore specifioaily baty ahout 4.2 30
ahout 5.4, or 4 to abowt 3.2, or about 48 2 0.5,

Thiskencrs

Suttable thickeners for ose in the topina! compoaitions felude non-iome
thickeners, cationin thickensrs and anionia thickoners, Suilable non-tonic
thickening agents include polyacrylannde polymers, crosslinked pobyN-
vinyipyrrolidones), polysaccharides, natural v synthetic gums,
polyvinylpvrrolidons and polyvinviaicohol. Specific examples of non-ionic
thickening aganty wnchuds methyl hydroxypropy! callnlose, xanthan gom,

poltysaccharide gum, hydroxyd propyt collaluse, hydroxyt propy] methy

i4
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eeblulose, hydraxy! oty cellulose, polvalkylene gylools, and mixtures thersofl
Suitabie anionic thickening sgents ncluds scrylic achd/ethyl acrylate
gopolymers, carboxveinyl polyniers and crosslinked copolymers of alkvl vinyl
sthers and malvic anhydride.

Polymer thickeners that may be used include those known to one shilled
in the an, sl as hydrophilie and Rydroaleoholie gelling agonts fequently used
in the cosmistic and pharmaceutioal industrigs. Preferably, the hydrophilic or
fvdroalvohelic gelling agent congwisss "CARBOPOL® (BF. Goodrich,
Cleveland, Ohisl, “}'{YP&N@“ {Kingston Tochuologtes, Dayton, N3},
“NATROSOLY* {Aqualen, Wilnington, Dely, "KLUTEL™ {Aqualon,
Wilmington, Del), or “STARILEZED {I1SP Technodogies, Wayne, NLL
Prefurably, the gelling sgent comprises between sbout D% i abowt 4% by
weight of the composition. More particularly, the preforred compositional weight
percent range for "CARBOPOLY {s hetween about £,.5% to about 296, while the
preferred weight percent range Rw WATROSTE®® and "KLUCEL® is between
about $.5% to about 4%, The preforred compositional weight poroent rangs for
both "HYPAN® and "STARILEZED” is between ahout £.5% to about 4%.

&

*CARBOPOL™ is one of numerous cross-Hnked aorviie anid polymens
thal are given the goneral adopted namne carbhomer. These polymers dissolve in
water and o g clear or sHghtly hasy gel upon neotralization with @ castic
muatertal such as sodium hydroxide, potassion hydroxide, triethanolaming, or
other amine bases, "KLUCELY is 2 cellulose polymer that is @is;;ss\:;rs&d i watsr
aud forms 3 unilem geb wpon complate hydration, Oher profhored gelling
pudymen include hydroxvethyestinloss, oslinlose gum, MVEMA docadisne
crosspaivner PYMMA copaivmer, or s combination therend
Sulvents

In soume snbodiments, the foploal compositions desoribed hersin are
flund solvent or mped-solvent systemss, The solvert can be an organic sobvat,
for sxampls the solvat can inchuds diethylensglyveol monosthyl sther (DGME),
Nomethyipyreolidone (NMPY, N N-dimethylformanide, N N-direthylacetamide
{OMA}, dimethylaulfoxide (DMSQ), or any other substantially nontaxic sobvent
suitable for application o hustan skin, whersin the solvent hag ot leasi some
water sufubiity, Cranbinations of any of these solvents can also be used,

Additional sxamples of solvents include sthanol, propylene ghveol, glyveersl,

&

15
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disthyleneglysol, tristhyleneglyeo), polyethvione ghyeol, propylens carbonate,
pyrrelidone, A-methyl pyrrolidone, dimethylsutfoxide, tricthanclaming, 1,4+
tatanediol, sthyl scetate, friscetin, discetin, methy! sosorbide, and the ke,
slore or in combination,
3 Other salvenss can be used in coniunaBion with water to form the ligoid
of the ventive mathod, These solvents include, but ave not Bmited o0 bengyl
alcobod, denstured alcohol, methanel, isopropd sleohicd, propancl, avetons,

chicwnbutanol, mathy! ethyvl betone, sorbitan monclawrats, sorbitan monoelsate,

Q

sorbitan monopalntate, botanol, buty! aloohal, dighyeenides, diprapyiene ghyond,

eugenol, dacetn, disthanclaning, monoacetin, monogiveerides, FEG vegetable
wif, M N-dimethylformamide, Memethy! formanide, Nomethylscstamude, N N-
dimethylacetamide, or combinatinns thessoll

Givent ethers are srganie solvents that are wodorately soluble ti mincible
with water and San be ased a8 a salvent in formation of & composition used in

the methods desoribad harstn, A ghyes! sther i3 an ether formed fom at tesst

)
5

ome glveol and ot least one lower alkyl aloobiol, Preforsbly the glysol is seleated
from an atkyiene glyend such as othylens ghveol propylene glyeol, and butylene
glveol, The ether portion of the glveol cther is a radical of 8 lvwer alky! aloohs!
snchias a Oy to Ugaloohol. Preferably, the sther portion aloohol is selected from
3 methyl alvohod, ethyl aloshol, propyl aleshed, isopropyl alsobel, buty! alechel,
and isobutyl aleshol
Examples of glyeol ethurs under the classification of sthylene glyen!

ethers tnchudy efbvvlens glveol monopropyl etbier (propoxyethancl), ethylen

siveol monebuiyl ether (butexyethanaly, diethylons glyeel moncethy! sther

i
L5

{ethoxydiglyoal, DGMEY, disthyvlens glyeol monobutyl sther thutonydiglyent),

I

dicthyiene glveol monsisopropyl ether {sopropyidiglveol and divthylene

glycol monoisobuty! sther {isobutyl diglveoll.
Giyveol sthers under the classifiontion of propylene gives! sthers inchuds
propviens glysol monomethyl etfi, dipropylene glves! swnsmethy] sther
30 (PPGVE methy! ether), wripropylens glyvol monosmsthyl ether (PR3 msthyd
emer\ . propylene glveo! n-propyl ether, dipropylene glyveod nepropy! ether {(BPG-
propyvl athern), propylens ghycol monobutyl ether, dipropylene glycol
monobutyl cther (PPG2 butyl ether), propylene ghyeo! monoisebutyl ether, snd

dipropyisne glyeol dimethyl sther. Tnong embodiment of the invention the

S
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solvert is sthonydiglyeol Additions} suilable exemplary glyced ethers arg
disclosed, e.g, i Aldrich Handbook of Fine Chemieals, 2003-2008 (Milwaukes,
Wi

In some evabodimenty, compositions of the tvvention have a glyeod ether
prosent in abouw 20 WiV to abowt 400 wi%. Insome smbodinents,
compositions of the invention have g ghyool ethey present in about 200 w0

3

&

%

sbout 35.0 wi%. Iy some embodiments, compositions of the invention bay
giveod gthey present in about 350 w1.% 10 about 0.0 wibe. Tyl anothe

ernbodimed, compositions of the presers invention have a ghyen! sther prasant

s about 250wt %% to shout 33.0 wi% of the compesition, More specificsally,

compasitions of the present invention have g glyoo! ether pracent i abosy 2848

wi. % of the compostiion

Preservatives may alre beused in the pharmyaosutical composition and

sraferabdy comprizse ahoot 0039 10 0.3%6 by weight of the total composition.
& 3 R

The use of preservatives assures that if the product I8 microhiaiby contamingted,

the formulation will prevent or diminiah microorganism growth, Some
preservatives asefid in the pharmaceutical composition innlude methyiparaben,
propviparabsn, butvipargben, chiloronyienol, sodiom benzeste, MM
Hydantoin, 3-lodo-3-Propyibatyl carbamate, potassium swrhate, shlothexudine
dighwconate, of & vombination therest.

Titanhwm dioxide may be woed s 8 sunscreen 1o serds ss propirylaxis
against photosensitization. Altermative senscresns include methyd cinnamats.
Moreover, BHA may be usad az an antioxidant, av well as 0 protedt
sthoxydighvon! andfor dapsone from disesloration dee o oxidation. An alternale
arioxidant fs BHY,

Freforred fomulations

As described heoroli, rosaces i treatesd by topically applyving a topiest
compasition compsising dapsone. It some embodiments, the topical
compusition comprises disselved dapsone, In prefomed smbodiments, the
iopicad composition is ¢ pharmacautival carrier systen that 18 an agquesos gel,
wherein the compoaition sxhibits an optimal balance between dissolved dapsons
that 13 available to crosy through the sraturn comewm o become systemically

available, snd micropaniculate dapzone that Is retained shove the stratum

17
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COTREET I SeYVEe Ay 3 reservnir of 1o provide dapsnns fo (s SUpracomonm 200e,
cronsing the stratem comeun of the ephiennia snly minimally 83 a solid. The
solid microparticulats dapsone reservolr is showly dissolved in body fluids and
then delivered throngh the afeatem cornenm. In some embodiments, e

8 microparticulate dapsone is any solid form of daprone that iz added to
saturated solution of dapsone. In other embodiments, the mivroparticulate
dapsone may be a precipifate formed by the addition of water 1o 2 soluion
sontaining & solvent and dapsone. The precipitats may comprise a erysiatling
progipitate or ai norphous previpitate.

i Chattimal balance s avcomplished by haviog & gel camier systom in which
noropartioulate dapsone is formed 1 reproducible vatios with respret o the
dissobved dapsons. For the composition to have a wids range of spplicability,
the misroparticnlate to disselved dapeons ratio preforably should be no greater
thaar five, at therapeutic lovels of appliad active dapsons,

I8 A pamposition having 8 mictopartiontate to dissolved dapsone rativ of
tase than by miay provide the grestest amoung of pharmvacentical avatlable for
imnediste partiting out of the stratum comawrn and indo the viahis cpiderms,
Thia should provide mininaum reservoir capacity, and may not naiatain
sustaingd delivery or provide maximum activity in the supracorenm zone. A

20 coveposition havimg & nvcroparticnlate to dissolved dapsone ratio of two of
greater way have 8 reduced antoung of diug available for mmadiate partition owt
of ihe stratum cometmn and ints (he viable epidevns. This provides maxbmm
reservair capacity, mabntains sustained delivery through the stratun comenn: by

stowdy siiss@ivis}g the dapaone in body Huldy, and provides activity tn the

2o
¥

supracornem zons. For the preseat invention, the matio 8w microparticudate
drug o disentved drug should be no greater than 30, and preferably no greater
than 10, More preforably, the ratio R ndoroparticulate drug to dissolved doug
should be no greater than 7 or no greater than & Muost preforably, the ratio for
meroparticulate drag i dissolved deng should bo abowt 8.3, 34,83, 82, 5.t wr
3 5.0, Lnsowe enthodiments, the vatio for wmicroparticulate drug 1o dissalved drug
should be no greater then S0 Divug delivery from the mivroparticidate/dissodved
dapsone formuelation may be optimizsd to pravide higher lovels of drug to the

supraconsan zone, while matntaining the level of drug petitioning through the

18
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stratum comaun and into the visble spidermis, despite 13-fold incroases n the
amount of pharmuceutical applied fo the topival sarlsce.

The compositions of the present invention conyprise seri-sohid and gel
Hice vehivles that include » thickener, water, preservatives, active surfactants of

S emulsifiers, antloxidats, sunscrems, and ¥ sofvent or muxed solvent system, The

subvent or mixed solvent systom i important to the formation of the
mcropariicnlate 1o dissolvad dapsone ratie. The formation of the
sicroparnticulate, however, should not interfere with the ability of the thickener

oY preservative systoma o perform thelr fungiions.

i 1 preforred embodimen, the topical composition counprises.a
thickening agent; walen a highe-botling, nomonic organic solveny; a pressrvative;
dapsone in & microparticnlate and disenived state; and a base solution, In one
smbodinent, the topical componition thet i3 anphmi inchudes about 3% 0 4.0%:

sarbowsr and sbout §.5% to 1096 of dapsons that sxists in both a dissolvad sfate

15 and & wicroparticulste stats The dizsolead dapsons has the capatity 1o cross the

straturn sorpeum, wheress the migroparticulste dapsone dogs not. Addition of 8
aming hase, potassiam hvdroxide sofution, or sodinm hydroxide solution
completes the formation of the gel. A preforred ratio of misroparticulate (o
digsalved iiapxem iv spprosimately five, which includes 5.3, 54, 8.3, 523, 8.1
20 and 5.0
Iy svme eabodiments, the topieal composition comprizes about 8%
dapsons, ahoat 4% dapsone, about 3% dapsons, abont 2% dapsens, or sbout 1%
dapsote. Tn other smmbodiments, the topical composition comprises between
0.5%5 and 5% dapeoune. In still other embodiments, the topical composition
S comprises betwoen 0.5% and 10% of dapsone. In ansther enbodiment, the
pharmaceutical somposition comprises about 1% cxrbomer, showt 30-90%
water, about 1096 ethoxydighyeol {DGME], about 0.3% msthyiparaben, about
{3% o 3.0% dapsone ncluding both micropartiauinie dapsone and dissolved

dapsone, and sbowt 3% caustiv material, More particnlardy, the carbomer way

Lok
e

include "CARBOPOLY 080" and the canstic material may inchude sodiom
hydroxide salution

Iy anuther ebodiment, the composition comprises dageons and
ethoxpdiglycol {DGME}, which allows for an optimized ratic of .m:if:‘z‘@gmnimiate

drog o dissodved drug. Thiy ratio dotermines the mmount of drug deliversd,

19
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compared to the amount of drug retained abovs the stratum comewn to function
as @ reservolr or for action in the supracomsum domatn. The system of dapsons
and ethoxydighys ol may include panficd walsr combined with “CARROPOLY
gelling polymer, metinviparaben, propylparaben, hantm dinxide, BHA, and 3
caustio material 1o fieutratize the "CARBOPOLS

In apreferred embodiment, the composition comprises abowt $%
dapseais, about 0.85% carbomer B8, sbowt 25% dicthivlene glycol monoethyl
ether {DOGME], o 8.3% iﬂﬁ?&}}?ﬁ;}&i‘ﬁhfzs}, about (129 sodium hydroxide; and
sy 68.75% purificd wate

The relative paroentages fir each of the reagents used in the
pharmucentios] nomposition may vary depending npon the desived strongth of
the targst formulation, gel viscosity, and the desived ratio of micropariiculate to
dissolved dapsone. Undess otherwise Jesignated, all reagents listed above are
gommonty know by one of ordinary shill in the art and are commereially
available from phoarmacentical or sosmetic sxcipient suppliers,

Additinngl sgents for conthination theragy

¥ i pontevplated that the methods deseribed heretn may nehude the uss
af other topieal formulstions in comblnation with topizel dapsove. Theresre s
manber of specific conrses of treatmient that can be varvied out. I some
smbodiments, the dapsone topteal muslation and othey toploal Eronulation are

%

&3

g

administered simuftancousty. In other embodiments, the dapsone topicy
formulation and other topieal formulation are administerad sequentially. Ove

the course of roatmend, the adeunisirstion of sa formulation can continue when
the other is Mdecontimaed and vice verss

It ¢ forther contenuplated thet the methods desonibied hereln may include
the use of other setive pharmeceutival ingredients in conmbination with dapsone
in 2 single topical composition. I these smbodiments, the dapsone and other
gotive ingredient are administersd simultansously,

{xther topical formulntions sud sctive agents contemplated to be
emploved in copfunction with topical dapsone inchuds, but are not Hoited o,
mehonidazole, azslaic acid, sodivm selfwetanndedsulfor preparstinns, and
sntiliotics including erythemmyein, chndamyoinand teteapyoling, In one

combination regiman, dapsons i3 applad iy the AM and metronidasols i
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applied in the PM. In snother combinstion regimen, metronidszole is applied In
the AM and dapsons is applied in the PML
it i funther contemplated that the methods desoribad horgin wehude the

uss of systepnie rosacea therapy in combunation with topoal dapaone therapy.

(¥ 2]

Contemplated systonvio therapies for use in contbination with topical dapsone
therapy nclude, bt are not Iimited to, oral metronidozade and isodretinoein, and
tetracyehines inclading doxyoyeling.

o one sponific embusdiment of the invention, the dapsons conpusition
caw be cn-adnvnistered with photochemotherapy with alivaviclet A (PUVAL In
10 another specific embadiment of the invention, the dapsone compuositioncan be
so-administered with phototherapy with UVEB. Ag used herain,
“photochomotherapy with ultraviolet A (PUVAY rofors to a type of tltravioist
radiation treatment {phototherapy) used for severe skin dizessss. PUVA v a

conthination teatnmsnt which consists of Paovalen (FY adnvinistration and then

P
1,03

sxposore of the skin to long wave phiraviclet radiation (UVAL

Diansone plasmalevely

An sdvantage of the methods desortbed horein is that blood plasma levels
of dapsone and metabolites tnelnding Neacety! dapsone and Nehydroxylamine
dapsong are greatly reducad in comparison o oral administration of dapeons,

H The methods described hrein enploving topical dapsons are contemplated to
result in Mood plasma levels of dapsone and metabolites including Neavstyl
dapsone and Nebopdroxviamine dapsons less than sbout 150 sg/ml, less than
gbout 1N ngdml, foox than about 3 ng/ml, less than ahowt 8O nefmi, less than
abonst Tngfml, lees then showt 60 ngfml, loss than abont 50 ngdmdl, less than

3§ about 40 ngfml, less than about 30 ngfmi, less than shout 20 ngfal., lessthan
about 10 ngdml, less than abowt 9 mgfmil, less thaey sbhout B agdmi, lses than
about 7 ngfml, loas than abowt & agfmb, lesx than sbout 5 ngfml, loss than
gbout 4 ngfal, less than about 3 ngfml, leex then shovt 2 ngfml, and less than

about | a\jr:.zi«..

5

pans Topical Comuposition

Those shillsd in the et will be familiar with formudstion methods ased in
preparing topical solutiony or suspensions, letiong, ointments, creams and other

fornndations deseribed above.

23
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i somne embodiments of the fovention, & composition having dissolved

dapsone and nyioroparnicniste dapsons is ganerally prepared by completely

dissolving dapsone iy 8 sobvent or sobvent mixture; adding and adequately
digpersing & polymaerio thivkener fn watery and combining the disselved dapsone
with the dispersed polymerds thickeuer, Altematively, watsr sy beslowly
added o the dissolved dapsong, follnwed by the addition of 8 polymeng
thickener, Bthoxydigyloo! (GME} and Lanethel-2-pyrollidone ave reforrad
solvarss for use in the wpically appdied coanposition

1 some srubodiments of the invention, the conposition having dissshved
dapsone and micropwrtivulate dapsons is prepared by st forming a Rguid by
cormbining snorganic solvent and watsr, and then contacting dapsons n g
microparticulaie solid form with the Bguid, such that the muicropsrticulate solid
dapsonse foom does not entively disselve 1o the hguid; snd dissolving g thickener
i the fgumid st g concontration sufficient (o form g gl I avother embodiment
of the mvention, the composition having dissolved dapsone and micrgarticulate
dapsons 1a prepared by, prior & the step of vontacting the misroparticalaie solid
dapsone with the liguld, frming a sohaion of the dapsone in the Hauld, wherein
the dapaone iy substantially completaly dissolved iy the Bauid,

In a prefered enthoadiment, the method for prepasing & topioally applied
composition having dissolved and micropaniculate dapsone congwises the ateps
of forming & homogenouws dispersion by stirring purified water vigorously
endugh to s g vorte and sifling ged polymer imto the vortex Bwrosed in the
water whils continning to stin; forming a pharmacettios] component by
dissolving methyl parghen anddor propylparaben tn cthoxydighyveol by mixing o
forn @ solution, and mixing dapsone with the solution until the pharmacnitival is
dissolved; mixing the pharmacentica! component with the homogenous
dispersion o form 8 nderoparticulate dapsone dispersion; and adding a canstic
nwaterial

The order i which veagents are combined may be nportant, depending
orvihe pactivular reagants necessary for the target wixture, For example, after a
pharmaceutical such as dapsone is dissolved iy g solvent such as ethoxydighyeod,
water way be slowly added to the depsons in the ethoxydiglysot solution, ar the
dapsoe iy sthoxydighyeol solutinn may be sdded 10 the water with mixing.

Adiing the dapsong fn ethoxydiglyeol solution b water may resalt in less
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polydispersity i the size of the sicropartioulaies than sdding water o the
dapso in ethonydighven! solutions. The carbomer s generally dispersed in the
water eompenent of the formulation, while the remaining ingredionts will be
dissadved or dispersed in whichever of the two componenta ase bast for
dizsolving or disporsing the ingredient. For axanple, i is suggested to dissolve
methylparaben, propyiparaben, and BHA o cthoxydiglysol. After the
sthoxydighyead component and waler componsnt are combined, neutralizer 13
ashiled to formulate the gel

As desoribed below, a stady was conducted using s test subjonis 389

male and fomale subjects > 18 yvoars of age. Ad baseline, the subjests had a

disgnosis of papolopustalar vosaces, with > 14 inflammatory lestons {papades
anddor pustules) above the mandibular e, There was wn overall improvement
from baseline i local symplons scorey with treadment. Whitle treatment showed
efficacy for pationis with » 10 inBammatory Iesicns, inproved resulls were
shown {or subijects whe entered the study with » 20 inflannatory
gapulopustular lostons, I was surprising that the trestimont was owes sucsessful
for & more sevewe o of the disease. Tupical application of 3% depsoneis safe
anct well nderated when veed o freat subjects with papulopustular rossces.
Systemnte devels of dapsone and s metabaiites were low during the stady with
no evidence of incressing syposure over ime. No sabjects i the study

dJemonstrated evidenos of humolysis o treatment related homatological sdverss

evERLs.
The wvention will be desoribed by the Bllowing nos-limiting exangple
Exsmple }
Methads

A twgbve waek stidy was conducted in 399 wale and fomale sudyjeots >
B yours of age. Al basaling, the subjects had s diagnosis of papulopustular
rosaces, with & 14 inflammatory lesions {papules andlor pustudes) above the
mandibular ine. Each subject had an Investigator Global Assessment (IGA)

soore > 2, a8 defined in Table 1

Table It Dovestipator Global Assessment of Dissass Severity

Bl
T
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Seorg  Severlly  Deseription ,
Mo signs or sym pmms yr&a enk ai most, mild

& (ear srythema

Very mild erythema pressat. Very fow small

p Albmost Clear g
papulesipostules

2 M Mild erythenas, Several small papulespustules
« e Moderate prythema, Several small ov large
3 Muoderate .

papeles’pistules, and op o 2 nodulss
Severe evythema, Nomsrous small andfor large

4 Jevere D
® papulesipustules, up to several nadales.

Tihe subizcts wers nndemly assigned o ong of the following five treatment
e

1} Veliole Contrel (WO, 2x/day (80 subjecis)

Aczone ™ Gel, 5%, Dxiday {84 subjests)

33
Fa]
Pl

31 Aczone™ Gel, 5%, xiday (79 subjscts),
4 MastroGel” (metronidazele gel), 196, Ix/day (80 subjects).

23 v o B 5 Pacd ,} - ; oy o o
5} Acwane Gal, 8% Wday + MetraGel™ (metronidazole gel), W, IW/day {76

subiecis).
g ¥ 5. e‘*,@\\*‘ Y &, o . P o R 3 R P \ -
SE MetrozslS i g 1% gel formmlation of metrordazele. Metroniduzols hay

been used a9 i‘{}g}i{:&i therapy for rossces slove e spproval in 1988 and is

effpotive in reducing nflammatory papulss and pustides and producing overell

{"*
improverment in rosaces symptans {Bikowskit and Goldman, 2004),

MaetroGal™ contained the active ingrediont metrmnidazohs (18 Mg per

¥y

inpluded: betadex, edetate disodiun,

prev-y
LA

grava) Insctive ingredicnts in MetroGe
hydroxyethyl cellulose, msthyviparaben, niscivamide, phenoxyethansd, propylens
glyeol, pmp}fi;mrabeﬁ, and porified water.

Aczons™ Gel is @ 3% gel formulatinn of dapsone. Aczone™ gel
cortained the active iz‘igrfﬁé&em dapzone (30 mg per gram). Insctive ingredisnts

T sel included: sarbomer 980, disthylene glveol monosthyl ether

20 inthe Aszone
{DOMES, wmethyiparaben, sodivm bydroxide, and purified water, The vehinle
sontrol { V) contained only the inactive components carbomer 584, disthylene
plyeo! monosthyl ether {DGME), methylparaben, propyiparaben, sodinm

hydroxide, and purified water.

f
LA

The Acxons™ (depsone 5%) ol was prepared as fllows:
A polvmer thickensr component was propared by charging 86.85 gramz

of purified waler lo a vesae! sultable to contain 1O grams of Snished semisalid

24
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product, and 085 gof "CARBOPOLE 980" was slowly sifted inlo 8 vortex
formed by rapidly siirring the purified water. When 8 homogensous dispersion
af "CARROPOLE 980" and water was foirmed, stiring way reduced 1o
minioizs iy entrapment. Next, an active pharmacsutival cotponsm was
preparsd by charging an appropriately sized sontainer with 28 got
sthoxvdislyeel, then 6.2 ¢ of methvlparalen wers wlhded to the sthoxydighyenl
and mived wattl all of the crystaliing solid was dissolved, 5.0 g depsone was
added to the ethoxydiglyeo! and mixed untit the drug was sompletely dissabved,
The polymer thickensr componint was added to the phanmareutical componet
with mixing, immediately resulting in the Sirmation of crystaliing micropartivhes,
Qnoe the Mdsporsing was homogenons, 2.8 grams of a 10% wiw agquecus sodieny
hydeoxide sohition were added 1o ne antralizg the CARBOPOLE 980 and form the
gel.

The application procadores for ¢l treatiment groups ware the sine,
Robjects applicd # thin Sl of the study treatment onto the entire face and
rubbed ety watll i completely diseppeared, aftor st washing the e witha
standard cluanser. For twice-daily reginens, spplications ocourred onee in the
movning {AM) andd once in the svening (PM). For once-dally reglmens,
sppdications ccowrred in the ovening (PM). For the combination regimen,
dapsons wes applisd i the AM and MetroGel™ was gpplied in the PML

Effivacy assesaments incloded nmmitoring inflammatory lesion oonnds,
Investigator Global Assessment (JGA} scores, ervihoms soores, and
frlangtectasia soores, Plagms depsone concentrations were measured to assess
sysiomie exposure o the study treatment. Safety was evaluated by :nt;f;mimring
adversg events, hematology and senwn chamistry parameters, concaamitant
medivations, vital sigag, and local symptams {dryness, dtching, stinging, sad
burningk

Success rates, based on chauges from baseline lesion county and o the &
point HGA, are dirset indications of reatment resporse, and have been used In
rorent studies of other rosaces theraptex (Witkdn st al., 2004; Thiboutist et al.,
2003} Both of thess endpoints ste sonvidered tnportant aind clinically relevan
in ovaluating the efffoacy of treatinents for rosacen. Brythema and felangiectasia
ave signs of rosscen that were gvaluated socording to standardized 4-point seales,

sud reatmentinduced changss 1 these signs were congiderad to be clinieally

2
¥
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meaningfil to subiccts, Subivots wers followad for 7 day

treatment o monitor any ongoing adverse events.

Inflammatory Lexion Counts. The changs from baseline i inflammatory

keston counts, povcent change fom baseline in inflanvnatery lesion counts, aud
fesion counts over tos wers summuarized by K, msan, stundard devaation,
median, sininnen, snd maximan, Sunmaries ware provided separatedy for each
treatment group and study visit. In addition, 85% vonfidency intervals wers
provided for each reatmment group and for the difforencs botween vehicle contrand
(V{1 and sach sotive reatment group.

The change froen bassline in nflammatory leston counts for csch study
visit was caleulsted by subtacting the baseline inflwninatory lesion vount from
the post bascline study vistt lesion sounts fov each subject. The percent changs
froun basling in inflammatory lesion coonts was calonlated by dividing the
basehing inflammatory lesion count into the changes from bassling iIn
inflammatory lesion mums and then mulliplying by 100 for cacll subjest at eash
stady visit,

At baseling the mesn lnflammatory leston count for all reptment groups
was 21.6. Figure 1 shows the mean change from baseline in infleromatory lesion
counte in the intent o weat {(ITT) population having > 10 nflaneaatory lesiom
{papuiex andfor pustules) above the mandibular line. Al study reatment groups

sxporienced 8 mcan decrease from baseline in lesion vounts. Sguares, vehicle

Tiv & Tt

contrad; friangles, Aczons™ {dapsone 536} Ixiday; inveried trisngles, Acsone”
{dapsone 5%} Ixiday; diamonds, MetreGel™ (metronidernie 199) Ix/day; circles,
Aszone™ Tafday + MetroGel® Twiday. At Week 12, subjocts treated with
MetroGel™ slone or dapsong + Metrotel® sxperisnced the largest mean
deoreases from baseline (~11.3 and ~11.4 lesions, respectively) while subiscts in
the dapsone 1x/day group experiznced the least mean decrense from baseline {~
$.7 lestons from baseling]. The moesn change from basshin i the dapsone
Jxdduy group (8.0 lesions) was higher than the dapsone Ix/dey group, lan
similar o the ¥C group (8.3 lesiona), which was shserved ty desrease the

snber of inflammuatory lostons.
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A veview of historical resnlts for other approvaed tiw e shows that the
moan changes frons baseline in foston count for the dupsone 2x/day group was

clie to that of other approved prodocts for rosaces, melading Fuacer™ {

actd) Gel, 1396, Oracea® {doxyoyeline) 40 my capsules, snd the active
somparstor in tis study, MetroGel® {mﬁ‘imni{iamie}\ 1.0%:. The changes from
hasshing in inflammatory Iesion cowmts for Finsoes™ wewe reparted ss 1007 and
8.8 {difforences of 1.6 and 2.8 Jesions in favor of sctive treatnient over vehichy
{Finazea™ package inserd, 2005} Por Oracen™, the changes from bassling in
lesion counds werg <1 L& and ~8,8 {difforences of .9 and 3.2 lesious in favor of
active treatment avar vehiole) (Orscea® package insert, 20063 Historically,
subjects treated with the 196 strength of MetroGel® onwe-daily demonsirated &
rodution in loxion eount from baseling of -0.4 losions, with » diffevence nf 5.6
testons over vehicle (MetroGe!® packags tasert, 200%). The historical response
for MetroGel® was loss than the response ubasrved n this study (=113 lesion
deorzase froen bassbng), which is most Hiely due to differences i study
conditions and the fower numbers of sulyjects envollad in this stady, Inthe
fatent-to-treat (1T anmlysis, reatment with the combination of Metrot3el™ and
dupsons was not different fom treatment with BetroUe® alone by Woek 12 0
terms of lesion count reduction,

Figore 2 shows the mean peresad change from baseline tn inflammatory
lesion counts i the intent to treal {ITT) population having > 10 infammatory
lestons {pypulor anddor pustules) above the mandibular B, Al study reatment
groups experienced & mean percent decrsase from baseline iu lesion pounds
Diamorids, veliicle control; Hght squares, Aczang ™ (dapsone %) 2xiday;

TH

sriangles, Aczone’™ {dapsone $3) Ixiday; dark sguaves, MetroGel™

{rnetronidazole 1%} Ixfday; cirnles, Aczons ™ Triday + MetroGe®™ avday.
Subgroup Analysiv: Subjects With <20 Lesivns, The subgroup of
sulsiecte with <3} lesions ai basoline was analyeed independently of the ITT
gronp. For this subyroug, the bassline meny inflamenatory lesion count ranged
from 136 fesions to 143 lesions acvoss treatment groups, with an overall mean
of 14.0 Jeslons. Figure 3 depiots the mean change from baseling in lesing counts
for thas subgroup of subjects with <28 lesions at baseline. Diswonds, velticle
control, Hght squarss, Aczong {dapsone 3%} Jn/day; triangles, Aczang

{dapsone S%) 2x/day; dack squares, MetroGel™ tmetronidazole 1963 Ixidmy;

27
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gircles, Aczone’™ Loday + MetraGal® 1x/day, Subizets in all treatment groups
experienced 2 mean decrease from baseline in inflammatory lesion count. In this
subgroup at week 12, the MetroGel® slone 1x/day experienced a mean decreass
of 7.7 lesions; the dapsone + MetroGel® pyoup experienced & miean decrease of
-7.2 lesions; the vehicle contral (V) sypericnced 8 mean decresse of 6.0
lesions; and the dapsone Ixdday and dapsons Ixdday g sxperisnoed o meay
decrease of -3.6 lesions.

Figure 4 shows the mean percent change from baseling in inflamnaiory
lgsion counts it the subgroupy popukation baving <20 inflammatory lestons
{papules andfnr pustulead above the mundibular lne. Al studdy troatorent groups
sxperienced & mean peroant decressy fons bessling tn lesion counis. Diamonds,
vehichs vortrol; Haht squaves, Aczome™™ {dapsone %) 2x/day; wimgles,

Aczons {dapsone 5° 3} Ex/day; dark squarss, Me etraliet® g*mtmmdazmc 196}
fxdday; circles, Aczone' " Ixfday + MitroGat® Ixfday. At Week 12, subjests
treated with MetroGel®™ (metronidazole 196) 1x/day or Aczame™ 1x/ day +
BatroCel® I/ s}&y exporienced the largest mean psmani dacreases from baseline
{35.3% and 52,056 mean reductions in lesiows, respectivelyy, while the vehicle
vordrol group sxporienced 3 41 9% moan reduction i Iesiong, The dapsong
Lx/day group expenimced a 27.7% mean reduction i leslons and the dapsone
2x/day exprrienced a 33.3% mean reduction in lesions,

Subgrouy Snalvsis: Subjects With 2 20 Lesions. The subgroup of
suberts with = 20 lesions at baseline was snalyred ndependently of the ITT
gromp. The cut-off of 20 lestons was chosen as the numbey which most closely
approximated the basching msan losing count in subijents who sntered the Study
with a baseline B34 by the modecats or severs categorins, The size of this
subgroup was refattvely large (2% of the ITT populaticn).

Faor this subgroup, the bassline mesn inflammatory lodon count ranged
from 28.4 lesions o 3308 lesions aoross reatmant groups, with an oversHl mean
of 32.1 lestons. Figure § depicts the mean change fom beseling in lesion counts
for this subgroup of subjests with > 20 lexions at baschine. Sguares, vehicle
control; triangles, Aczone™ (dapsone 3%) 2x/day; inverted wisngles, Aczone
{dapsons §%0) Ixdday, dismonads, MetrnGet® {metromidazele 190) Ixdday; cieles,
Aczone™ Ixdday + MetroGef® Ixfday, Subjects in all restment groups

expenensed 8 mean decrasse from baseline in inflammatory lesion count that
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was figher than the overall mean Jeorease for the TTT population. In this
subgroug, the dagsone 3x/day, Metroet®, and dapsone + MetroGal® groups
experienved the lghest wean dooreases by Waek 12 (155, 155, and 156
lesions respertively). The dapsone Ixfday and VO grougs, respestively,
sxperianced niean decresses of ~89.3 and ~1 L6 lestows, Comparing the dapsone
Ixdday and Veliele Control groups, thers way 8 3.8 leston difference iy the muan

decrsase from bassline in favor of dapsone, shnilar to the difforonces babween

aetive and vohicle for other spproved trestments (s degoribod above)

Figure § shows the mean peroend change from baseline in snflanunamry
{esion counts in the subgroup population having > 28 inflammatory lealong
{papulss andior pustules) above the mandibular e, Al study treatnent geoups
experionced & menn porvent decrease from basoline in leston counts, THamonds,
vehichs mmmi: Tight squarss, Aczone’ T (dapsone S3) 2xiday; wangles,
Aczons ™ {dapsone $%) Daiday; davk squares, MetraGel™ (mstronidazols 194
txiday; cireles, Avzone™ Ix/day + MatroGel™ Txiday. At Week 12, subjosts
treated with dapsone 2xiday, MetroGel™ 1n/day, and dapsone + MatroGel®
experienced the lergest mean percent ducrcasses from baseline {(38.4%, 46.5%
and 4505 reduction in lesions, msg;miéw:iy} while suljerts in the dapsone
Py/day grovp experienced the Jeast meoan percont decrease from baseling (20.8%
decrgase in losinny froen baseline). The mean porcent change from baseline in
the veldoly control group was $2.3%,

1GA Success, The IGA sonre sd sutosss vate from the 1G4 were
sununanized by frequenciss and poreents. Succoss rate was dudined as the
proportion of subiects with 2 soore of B{cleart or 1 {abmost clear) snd ot least 8 2
point improvenent fom baseline on the S-point Investigater’s Global
Aszessment (JGA) seale of disvase sovarity. In addition, 95356 confidencs
intervals were valvulassd for the suscess rate from the KA for sach treatmst
group and for the difference between VO and sach astive treatment group.

At bassling, most subjzots had an IGA score of moderste {03% for all
subjects combined). The distribution of IGA scores shifted towards
fraprovement ax arly 8y Week 3 B all study trostments, where the percentages
of suljocts with seores of mpderats oy severe decreased and percentages of
subjeots with scores of mild or abmost clear ncressed. Flgure 7 shows the IGA

spccess rte over the course of the study in the intent to reat {117} population

g
o
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having > 10 inflammatory losions: At Week 12, spproximately one third to ong
half of the subjects srrolled in cach group had an 1GA scors of slear ($.1% ©
19,79 or slmost olear 35.0% 1o 33.8%). Diamonds, vehicke control; light
SQUATER, Agzome {dﬁpwnc 39) 2x/day; wiangles, Acroue (ﬁmw > 5963
s/day; dark squares, Metrofsel ® metronidazole 1%) Ix/day; olrcles, Aczong
Ixnfday + MetroGal¥ Luiday.

Figure § signmarizes the HGA success rato at week 13 in the intent to
treat (Y1) population having = 10 inflamematory iﬂszons A 12 weeks, the
suocess vate was highest in the dapsons + MewoGel® group (32,59 and lowest

3

e dapsone Ixfday group 34,1963 The suroeas vate in the dapeons 2dday
group was higher than the dapsone Lx/day group Trat the rate was very stmlar i
V{27 4% and 27.5%, respectively), The combination iresiment group
sxperienced higher success than sither the MetroGel® alons (32.5%) or the
dapsons Iv/day 34.1%)

Subgroup dnalysis: Debjects With <20 Lesions, At basching, 36% of the
subjects with <28 lesions hail a moderate scoreon the IGA, white 418 had s
mild seore on the [GA. The distribution of 1GA seoves in subjocts with <24
fexionsal bassling shifted towards nprovenment over the 12 waeks for all study

treatmients. Figare 9 shows the IGA sucesss rats over the course of the s{miy ‘in

subiosts with <20 feslons. DHamusndy, vehigles control; hight squarss, Aczone
{d&;&wn } 3x/day; nangles, Avzone ™ ' {dapsons §96) Lddays dark squases,

MetroGe® {mmrmiéamie 196} Ixdday,; ofveles, 4 Avzeme™ Ixd day + MareGet®
Ixfday. At wesk 12, approximately 40% to 6% of the subjrets anvolled in cach
group had an HOA score of cleay (4,096 13 28,336 or alinost olear (38.8% 0
42.0%).

Subgrowp dnalysis: Subjects With » 20 Legions. Al bassling, most
subiscts with > 20 lesions had 2 moderate scoreon the 1GA (70%4). Stmiar
the ITT analysis, the distribwtion of 1GA soores in subjeets with 2 28 lesions at
haseline shifted towards improvement g3 sarly se Woek 2 for all study
treatments, where the porcentages of subjects with seores ef muoderate or severe
decreased and pevcentages of suljects with scorea of nuld ov abmost glesr
increased. Figore 10 shows the IGA success rate over the course of the stady in
sutgents with ™ 20 lesions. At Week 12, approximately oo third 1o one half of

the xubjecty snrolled fn cach group had an IGA score of clogr f6.5% 0 13.2% )} o

30
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almost slesr {17.2% to 30.7%). Dismonds, vehicls s:(m.tr{ai; fight squares,
¢ (dapaone 5% xdday! tiangles, ﬁwxeuc Y{da apsone 3% Du/day; dagk
squarss, Matreds 2 {motronidazole 198) Ixfday; oireles, Aczone T Ixiday +
MetroGe® Iniday.

Pigure 11 suanmarizes the IGA success rate for thix subgronp st weak 12
The pereentage of suldocts with » 20 lesions whn had treatreot sucosss ot Weak
12 was highest in the dapsone + MetroGe ot® group {39.5%) and lowest in the VO
growp {21,291 Suevess vatos wars botter in the dapsone Doday group (333395
than elther the dapsone T/day groep (24136} or the VT 125, equivalent ia
an 11,194 differsnce favoring dapsong 2xdday weatrnent. Comparing the dapsans
+ MetroGel™ group to the MenoGel alone group, there was 3 higher suosess
vate for the comthination trostment {39.8% covpared 1o 28,796}

Ervthema agesennent. Brythoma sasessment sonres wire sununarized by

freguenaies and percents. &“:r\:akmm was graded sccording to e standardized

soale shivwan e Table 2, af Day O {baschine) and Weeks 2, 4, 8, and 1.

TABLE A FErythems Asseossment

Scare  Severity Dexeription

8 Absent No percspiibls srythems.
Shight ervihoma with cither restricted sentral
involverent or goneralized whade fee.

i Mild

Pronvuncsd srvthema ywith sither vestricted centrad

2 Maoderate . _ e e
mvolvement of geueraiized whole S

3 Severe Severs erythema or redepurpls hue with cithey
sestrivted centml frvelvenient or gensvalized whale

At baseline, all subjrots had at leaxt mild erythema present (16.5% to
23 8% with the majority deplaying moderate erytheoma {6009 1 70.9%) In
goneral, erythema scores improved throughous the study, with 4.5% (6 9.2% of
suborts exhibiting no ervthema at Week 12, There were no vonsistént
diffrences in the distribution of erythema scores across study trcatment groups,

Subgroup Analysls: Subleoys ¥ith » 20 Lesions. For the subgroup of
subjectewith > 20 heglons, srythema was predominantly moderate at bassline.
The distribution of erythema soores terded 8 shift towerds Improvement as the

study progrossed in all treatment groups. By Week 12, approxinately half ol the
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sgbiects i sach group had fmproved b 8 score of absent {3,296 o S:.1% ) or nuld
{31656 10 S1.4%) from mostly moderate 3t baseling {58.1% o 83396} Thare
ware ne cunaiaient differences between the reabmessd groupy.

Telan Assessment. Teolongisciasia assossnent RCOTOs wery

aununanized ‘»:33: frequencies and peroents. Telangiectasis was graded according
to thy dandardizad seale shown in Tahle 3 at Day 0 (haseling) and Waoks 2, 4, 8,

i

i’:;,

at

23

TABLE X Telangicotasia Assessment

Scors  Severity  Diescription

6 Absent Mo perogptible ielanglontasia,
Mild Imvolvament of the nosg.
2 Moderate Dwvolvemaent of the nose and indraorbital regiva.

Involvament of the noss, infrasbiial region, and

Revere
other greas of the fave,

S ]

At bheseling, tolangizctasia was prodominantly moderate (31 % 10 87.5%
of subiectsl. Throughout the study, there was g seoall shifl owards Improvement
of tefangisciasia, demonstvated by an noreasy iy the percentages of subjocts with
absent or nuld telangisetasia and desregaes in the prroentages of subjvets with
moderate or severe lelangisctasia. Al Week 12, spproxinsately Balf of the
subjeets in cach group had either sbsent {13.1% to 18790 or mild telangiectasiy
£34.2% 1o A3.8%). There ware ho consistont differsiicss B the dsteibusion of
telanglectasia soores aoross study rostonnt grougs.

Subgroun dnalysis; Bddjscts With > 26 Lesions, Atbaseline, the
telangiectasia seore was prodominantiy mild in ssxi’kjs:ts::ts vith = 24 leatoms inthe
dapaone 2x/day groap {$1.6%) and moderate (48.3% to 83.6%) for other
tredtinents. This pattern was still svident at Wesk 12; howsgver the perpentagss of
subjouts with moderate or severs tebugiontania genseally decrossed whils the
porzentages of subjects with mild or absent genersily increaxed,

Advorse Bvonts. Applivation site adverss events wers the most oomman
type of adverse evend reported. The majority of spplivation site gdverse events
{drymess, itching, stinging, and burming} are signs and symptoma of vosaosa that
were soliciied and scored using the standwrdizsd grading systern shoven in Table
4,
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TARBLE 4. Local Symploms Assessment {Dyynesy, Iohing, Stinging, sud

Barning}
Score. Severlfy Desoription
& Absant None
i Miid Barely perceptible
4 Moderats Definhely prosot
3 Severe Marked, mtense

The mest freguent apphication sits sdverse svent was dryness, which
cocurrad at g sinvler frequaney smiong stody treatment groups 32.58% 10 36.7%
and was typieally mild to mnderate Iy btensity, Other agfspﬁis::aiim site atdverse
evenils were pain {8.0% 10 29.1%), burning {10.7% 0 27.8%, provins {R%
I8, and evvthema (1% to 13.38%) The feogueney of these application site
adverse events was numerically Jower i groops reated with M atraGel® alone or
MatraGal® + dupsone compared with the vehicle sontrol or dapsone-only treated
groups. For all groups, the mtemsity of applicatiss sile pmn greng, and
pruriius was mostly nuld while the intensity of spplivation site eryvilma was
mosthy moderate to severe, The highsr severity of spplication site eryvthema
compaved with other signsfsymptoms of rosscos may he explained by the
presevice of eryihema at baseline (which was mostly moderate) as part of the
andderlying rosacea characteristios whereas other Jocal signs and symiptoms werg

sostly abeent or mld.

Skin and Subeutanesus isorders oovurrad at 8 frequency ranging fom
12.0% 1o 28%. The ﬁ‘@qnefic-}* was higher in the MatroGel® group (20.8%%)
compared with other groups (13.0% to 17.7%). Tolangeotasia, reporied a8 a
worsening of baseline telangientasia that was part of the subject’s anderlving
rosased, was the only adverse event to oonuy with a frequency higher than 19
{1896 to 14.3%). The incidence of telangisctasia was slightly higher in grogps
treated with MitroGal™ or MatroGel®™ + dapsone than the vehiele or dapsiane

only reated group.

Blood plosns dapsone levely, The ameounts of dapsone sid mustabolitss
Meacetyl dapaone and Nehydroxyvlamine dapsone in plaswa were mossured at
basehing, Week 3, Week 4, and Week 12 of the study, Mean plasms

concentrations of dapsone and mstabolites wore Jow in study trestiment groups

ey
L%
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nsing Aczone'™ at all time pointy measwred 1n the stady. The highest mean
plasma concentratinns were observed at Week 2, where subjents had 3 nwan
dupsons conceniration of 10.6 ngfmb, 7.0 ng/imi, and 8.1 ngfwl in the

P txiday group, mnd Acznne ™ + Metrolel

Aczone™ 2x/day group, Aczone
roup, i‘e&gﬁﬁ&:ﬁ"éﬂ}fﬁ The maximum plasma concontration of dapsone obsaresd

1 any sublect wae §7.43 ngdml, 8t Week 2 {Aerone™ Dedday group). Plasma

oy
B
5

concantrations of Neavetyl éags@a wire alse i}iy&ext af Week 2 {means of
hasd 28 ng'ml inthe Aczone M 2/ ‘day, Aczens Ax»dzm anid combination
groups respeetivelyl. Plasma concentrations of the hydroxylamine metabolite,
whiich ia balioved to be the priwmary factor associated with dapsone hematological
soxicitios, wers much lowsr tha the pavent {ruean valves < ngfallinall
Avzone Y irented g groupy, makinum o any subject using Aczone i 2xiday wis
&7 ngfenl}

In subjonts tragted with the conthingtion of Aczone™ and Metrolel,
plasma levely of dapsone and metabolites were similar o or knwsr thay suldests
traated with the same anseunt of Aczone’™ only {1x/day), suggesting that there
are 1o pharmacokingtie interactions between these b drugs.

Subfects with GoPD-deficieony are known 1o be st higher risk of
develnping dapenneralated hematologioal toxicities following oral dapsons use.
i this study, 1 sabject with GEPU-deficienny was ervolled and treated with
Aszona™ (Ix/day), When meastred af Weaks 2, 4, and 12, the subjest’s plasma
dapsone lovieds wers approimately 11 10 12 ng/ml sod hydroxylaming levely <
ngiml. The sublect’s lgboratory dats does notrevest any changes frow haseline
over the conrae of the study, excemt G slightly slevated non-fasting bload
ghuecose at Week £ angd slightly low monocyie counts st Weeks 2 and 4 that were
rot deernad 1o be olinically significand. There were no changes i any
henratnlogical pavameters. Furthermore, thore were no advorse events reported
incicative of systemin dapsons toxinty; caly nuld, fransient application site
adverse evers were reported by this subject

Systanis miposure 1o dapsone and its metabolites was low af all thne
points in the study. Sinaler mean valoss for hemoglobin, hamatoerit, vred blood
cells, mcan corpuscalar volume, mean corpuscular hemoglodin, reticuloeyte
count, total bilirubin, haptogiobin, and LDH between baseline and Wesk 12

wers shown across sl treatment groups. Thers were no overall changes in any
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chentsty o §§aizaa§<>‘§cg}“ parameter obsoryed {%m;ttgﬁse smdy\ These ﬁnﬁiﬁgs
usy and support the safety of usmg i{}‘gzimi dapsem, as well as ai.;:sg}::mns n
combination with MetoGe!™, in subjocts with papulopustalar rosavea.

5 Riscussion

The affcacy of dapsons by treating sublvcts with paprdopustalarrossess

was nvestigateds Two dapsone-slone dusage regimens {Ix/day and 2xuiday}
were emploved, as was g dapsone + MetroGel® regimen {Ixiday), The study
was sontrolled with the dapsone vebicle applied Zxfday (VO and with

10 MeoOa® slons (applisd bedday).

Baseline charscteristivs were genersily sinndiar acrose study trestment
groups, exeept the percentags of patients who had severe telangiectasia at
basetine was more varisble (5% i the Vehicle and MetroGel® groups, 20% and
15% in the dapsone 2odiday and 1xdday respectively, snd 17% in the dapsang +

15 MutroGel® group).

Al reabment groups experionced & mean decrease from basshing i

leston counts, At Week 12, subjects freated with MewraGel® ulone w dapsone +

MetroDer™ o

axperienced the largest mean decreases from baseling in losion
connts (-11.3 and ~11.4 lesions, respectively) while suhjects in the dapsone

20 Ixfday group experienced the losst mean deercase fromy baseline (5.7 lesions),
The meen change from haseling in the daponse 2x/day group (8.0 lestons) was
higher than the dapsone hy/day group, hut similar to the vehicle contral (VO
growp (3.3 lestonsh

Suscess rates, defined as 1 soore of vlear or almost clesy with at least 2

25 points of improvement on & S-poipt H3A seale, showed that miore subjects treated
with dapsone 2x/day had success {27495} than subjects reated with dapsone
1xday (34,1563, tny thore was no difference fom VU {37.5%). The sugcess rate

for the combunation treatment of dapsong + Xfimsue‘@

§>’§.

was higher thag

MuotroGel™ slone (32.5% succsss rate compared with 32.8%%)

X2
e

Erythoma and telangiectasia were svalpated, using 3 standardized d-point
srading system. Roth erviherr and tolangisciasia unproved, though st
substantially, in all study weatroent groups by Week 130 There wers no appavent

differonpes i erythema and telanglentasia between treattnent groups,
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Subgronp dnalvsis: Subjects Bih 2 30 Lesions A1 Baseline. Subjects
with > 20 lesions in all tresbment groups experfenced & greater moan decroase
from bazeline in inflanmmatory lesion connt than the overall snsan ducreass for
the ITT population having > 10 inflammatory lestons aud the subgrouwp haviag
<20 inflmnmatory fesions. This result was swpeising buoause o mildsy form of
the disease would be expeoted 1o show similar or improved trastment reselte

conparsd to a more severe form of the disesse, In thix subgroup of subjects with

» 20 Jestomy, the dapaone 2xfday, M L’-i!‘ﬂﬁf:f%; aud dapsone + MatroGel®

LTOURS
sxperienced the highest mean decreasss by Wesk 12 (1835, 158, and 1356
fesions respactively, corrssponding fo 538.4%, 46.6% and 45.0% reductions from
baseline in lesions, respectively) The VO group ex;m'ism:a{i s mosn deereasy of
~1 1.5 lesions {a 42.3% deorease) and the dapsone Tx/day group exportencad a
mesn decresse of 9.3 lestons {8 20.9% decrease in lexions from baseline} a1 12
weeks, Comparing the dapsons 3xdday and VO growps, there was a 3.8 lesion
differonce 14 the mean decrease Sony baseling 1o favor of dapsone,

In the > 20 lesions subyrouy, sucoess ol Wesk 12 was lughest in the

dapstam + MetroGel®

groap (39.5%) angd lowest inthe VO group (31.2%).
Success rates were better in the depsone 2x/day group {33.39%) than either the
dapone E.x.e*‘s'iay granp {3410 o the VO group (21.2%), squivalent to an FLI%
difference fovoring dapstm: Ixdday trestment. Comparing the dapsone +
Metroal® group to the MetroGel® slone group, there was a higher snccess e
for the combination treatment 39, 8% compared to 38795}

Systeniic sxposure to dapsone and is metabolites was low at all e
points i the study, Trostment with dapsone was aafe and well tolersted w
subjects with pepulopustular rosaces. Most sdverse svents wers at the
application site, were nuld, wnd were transient. Rystomic adverse avents were
indrequent and were generally indicative of the common onld or Hu. Thy most
frequent adverse events ware apphiostion site events inoluding dryness, pain,
burning, prosis, and enytherny, which are alse known signs and symptoms of

FORICL,
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Al pubhications, patents and patent applicstions svg ncorporated herein

by referonce. Winkein the foregoing specification, this invention has been

describind in relation tocertain preferred smbodiments thereof, and many detatls

have been set forth for purposes of iHusteation, it will be apparent to those skilled

it the st that the invention s susceptitle to additional embodiments and that

sevtain of e detards hersin may be vanied considerably without depanting from

the basic principles of the invention.

Lok
o

350



WO MRS

(J’

P
o)
oot

ik
%

30

PCTLS RIS

WHATIB CLAIMEDR IS

p&}-

&,

A miethod to treal rosaves comprising topieally administering fo 9
patient in need thereof g effective amount of  pharmacsutiel
composition comprising dapsone and & pharmaceutically acceptable
& 3}.{"!"; el

Lo QT IRN

The method of claim 1 whergin the rossces is papulopastular rosas

7,‘,
7

The method of claim ¥ wherein the papulopustular rosaces is paild o

suvers papudopustlor rosacea

The methoad of claim 2 wheretn the patient hay an Investigator Global
B 5

Assesament score of 2 or higher before freatment,

The method of clain 3 whereln eatment resulis in gomesan reduction

of af least 13 papalopustular lestony,

Theomethod of vlaim 2 wherein freabment rostlis s Misan reduction

of at keast 43 % of the papulopustular lesions,

The method of clatm 2 wherein the patient has 20 or mors

inflaratory lestons,

The method of oldim 7 whersin the pharmacentical composition is

adnumstersd twice daily.

The mothod of claim & whersin the pharmacentioal composition
comprises about 3% dapsone, about §.35% carbomar B80, abott 23%%
diethylens glycol monoethyl ether (DGME), abowt $.2%
methyiparaben; sbout $.2% sodiun hydrogide, and about 88.758%

prrified water.

The method of claien 1 wherein the rozaces i ocular rossces.

&
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The muthod of claim | whersin suid pharmaveutivel composition s 2

semisolid agqueons gel.

The method of clsim | whorein seid phamaseutical conmposttion is 2

creant, lotion. susponsion, sinlownt oF spray.

The method of slaim | whereln the phammassutical composition

sdditionally comprises a thickening agend, a high-boeiling, novomg

organic solvent, a preservalive, or & base agent.
The method of claiw 1 wherein the dapsoss coamprises sbout 5% o

1% of the pharmasentical composition.

The method of claim | wheretn the dapsone is present in both a

nucropariculate stade and @ Besolved stade

The method of claim 15 whersin the saioropariicniate dapsone s g

crystatline preipitate.

The method of clavm 15 whorewn the microparticulate depsone is an

amorphous precipitate.

The msthod of clain | wherein the pharmageoutical congositinn
further comprises an suttoxidant, & Bugrancs, 3 colorang, 2 sunsoreen,

of coniinnations theweol

The meethod of claim | whirsin the pharmaceutioal compesiting

o

comprizes ghout $% dapsong, about §.858% carbomsy 380, about 8%
dinthvlone glyeol monoethyl sther {DGME), abog 6.3%6
methylparaben, about $.2%6 sodivm hydroxide; and sbowt 68.75%

purified water,

&1
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The method of clatrn | further comprising adounisteniug &
somposition comprising metronidazele and a pharmacentically

scpeplatde cawmisr,

The method of olainy 20 wherein the metronidazele 1 included wn the
pharmaceutical conpotition eomprining dapsons and g

pharmsceutically acceptable carsis.

The method of claim 20 whersin the metroridazele is adnunistersd
separately from the pharmaceutical compusition vomprising dapsong

and & phaomsesutically acceptable carrier,

The method of eladm 1 wherein the pharmacenticed composition is

schinanisteved wice dadly.

A method to ireat rossess comprising topivally adnunistering fu g
paticnt in need thersod an effective amcant of & pharmaceutisal
corpposition comprising dapsone and a pharmacentically acveptalile
carrier, whersin plasma bovels of daprone remain fess tha sbowt 160

ngfmb.

The mothod of claim 24 whersin the rosacesa 1z ooular msacea,

The methed of clatm 24 wherein the rosaces is papulopustulay

IERCeA.

The method of claim 38 whersin the papulopustular rossees s mild o

severs pamudopustular rosacea.

The methedd of laim 26 whareln the rossces bas an Investigator

Grlobal Assesarient seore of 3 or higher befors treatmsnt,

The method of clarm 35 whereln the pationt has 20 ov nove

inflammatory lesions.
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3. The wethod of elaim 39 wherein the pharmaveuticel composition i

administerad twive daily.

3 3. The method of claim 30 wherein the pharmacsutical composition
comprises ahout §% dapsone, shout (185% carhamer 988G, shout 2394
diethyvlens glyeol monoethy! ether {DGME), sbowt 0.2%
methyiparaben, sbout 0.3% sodium hydroxide, and about $88.75%

puriiied waler,

16
32, Themetbod of olaim 26 whersin treatment results in & mean
reduction of & least 13 papulopustalar lesions,
330 The method of claim 26 whereln trostment results in a e
5 radoction of at loast 43% of the papulopastilar lesions.
34 The method of clobny 34 whereln said phamwcantics! composition s
& senrisolid aguenas gel
2 335, The method of claim 24 whersin sald phanmacsusical romposition s
s oream, hetlon, suspension, ointment or spray.
36, The method of elaiin 34 wheretn the pharmasentical composition
additionally comprises 3 thickening agent, a bigh-botling, nowionie
23 organic solvent, 8 preservative, or @ base agent.
3% The method of wlaim 24 whereln the dapsone comprises sbout $.5%
o 10% of the pharmaceatical compuosition.
3 38 The method of claim 34 whersin the dapsone is presant in

microparticulute and g dissolved staie

3 The method of claim 38 wherein the microparticulate dapsone fs &

crysiatine precipitate.

S
{43
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0. Themethod of olalny 38 wherein the microparticnlate dapsone 16 an

amorphons precipifate.

5 4%, The method of claim 24 wherein sad pharmacentical composition
further comprises an additive selected fven the grous consisting o an
antioxidant, & Begrance, 8 colorant, and a sunscreen,

42, Themsthod of claim 2¢ wherein the pharmaceutical composition
g eomprises sbout 3% dapsone, about H85% carbomer 880, about 25%

dhethylene ghveol monosthyd ether (DGME), abowt 8.3%
mathylparaben, about $.2% sodium hydeoxide, and ahout 68,75%

purified water,

Sy
L&
Lo
Lk
b;

The method of elaim 24 fwether comprising administering @

cotaposition comprising metraridarsie,

44, The method of olatm 43 wherein the metronidazole iy included in the

pharmacontical conposition comprising dapsone and a

a8 pharmaeentically sccapiable carrier,

45, The method of clatn 43 wherein the metronidazale iz advuinistered
Separately fom the pharnscsutical sgmgmsi.%é@n conyrisiug dapsone
annd 2 pharmaceutically acceptable canis

a3

48, The method of claim 24 whevsin the pharmaceutics! somposition ia
aditnistered twice daily,

470 A methed {o et papulopusiular rosaces comprising topacally

30 admivstoning W a patisnt having at least ten rosaces lestons sn

cifoctive amount of 2 pharmacgical composition comprising

dapsone and 8 pharmaceutically acceptable carrier,

as
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48, The mothod of olafim 47, futher comprising sdmipistering 8
composition comprising metraridazele and ¢ pharmacsutically

scoeptable carvier to the patisnt,
B . ¥

3 48, Themethod of claim é& whergin the s:{}mp{)siii'm} somprising
dapzone and @ pharmacnutizally acceplable varier iz adminintored

snce daily and the a:mn;mgitim comprising mebonidazele and o

pharmucentically sccepiabls carriey 18 sdininisiered onee dadly.

e S A msthod to treat papuicpustular rosscer comprising tapioally
sdministering to a patient having a loast tventy rosaces lexions an
sffertive mmeownt of ¢ phannacentical compositing comprising

dapsone and a pharmaceutically seceplable carder,

i3 §1 0 The method of clatey 50, further comprising adnninistering &
somposition comprising metronidazele snd ¢ pharmaceutically
aceoptable carrier to the patient.
520 The method of clabm §1, whereln the composition comprising
2 dapeons and & pharmsceutically acceptable carrier i adnsinistered
once datly and the composition comprising metronidazole snd 8
pharmacsutically scoaplabde carvior is administored once daily
33, The methed of clatny 30 wherein the phermuceutical composition is
28 adnunistorsd twice daly.

34, Themothed of olabm 83 wherein the pharmacsutical composition
comprises about 3% dapsone, sbout (.85% carbomer 984, about 28%
diethylens ghyeol monoethyl ether {DGME), about 0.2%
K4 methyipsraben, zhout §,2% sodinm Ewﬁmma and about 88.75%

purified water,

W
(¥ 3

The method of cluim S wherein treatmont rosalls In a mean

roduction of at least 13 papulopustular lesins,

45
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The method of claim 5O whersdn treatiment resulis in & mean

reduction of &t foast 439 of the pepulopustular lestons

A method to treal rossces comprising applving topically & semsolid

3

gl compasitinn, the seodeolid gol compesition comprising

RV WA At

# servisolid aqueous ol and

dapsone partially e microparticalate form and partially dissolved in

satd semisolid squeous gel.

The mothod of claim 57 whersin the rosacen 18 mild o spvere

papiopustular rosase

The meothod of clatn 57 wheret the rosaces inclades 28 or miore

papulopustalar lestong,

The method of claim 59 whersin the semizolid gel componition is

adminiatered twice daily.

The method of clain 60 wherein the sendsolid gel composition
coraprises shout 59 dapsone, sbout Q.85% carbomer 980, about 23%
disthyiene ghveo! mumosthyd ether (DGME), about 0.23%
wmothylparsben, about 0.2% sedium hydroxide, and sbout 88.75%

paified watsr,

The method of clatm 37 whevein the vosaces has an Investigator

Glisbal Assesament scor of 3 or higher bafore frestment,

The mothod af claim 88 wherein Feaiment results i v msen

vedustinn of at least 13 papelopustular lealons,
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a4, The method of clatn: §2 wherein freafinent resulis in g moag

reduetion of at least 43% of the papulopustolar lesinaa,

850 A method 1o treet rosacea comprismyg topitally applyving o gl

5

composifion comprising dissolvad dapsons and 2 microparticulate

dapsone, wherelsy

tha dissolved dapsone srossex the stratum corneum of the spidermis
and 1s absorbed o the lowser teo-thinds of the piloschacenus uniy
16 and

the nuoropartioniate dapsone v primartly delivered into the upper
third of the plloschacesus unit, crossing the siratum comenm of the

spidermis only mimmally as a solid.

15
60, The method of olaim 63, wherein the rossces is papulopustulay
TRSAUER.
&7 The method of olaim 68 wherein the papulopustular rosaces has an
20 Investigator Global Assosament score of 3 or higher before treatment.
#8.  The methad of slaim 66 whirein the rosaves includes 28 or more
paptiopasinlar lestons,
23 63 The method of claim 68 wherein the gel composition s administered
twice datly.
o Themethod of claim 65 whereln the gol composition comprises whout
5% dapsone, abost §.83% carbuomer 980, sbout 28%% diethylens
36 ghyeol monoethyl sther {IDGME}, sbout §.2% methyiparaben, ghout

{0.3% sodiumn hydroxide, and about 68.75% purified water,

Ti. The method ol clainn 83, wherein the fosacss is ooular rosaces.
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The method af claim 56 whergin reatment rosulls in 4 mean

reduction of &t least 13 papulopustular lesinns,

The method of olaim 66 whaveln freatiment resalis tn 2 msan

rostuction of at least 439% of the paprlopustular fesions.

A sthod to reduce @ mumbey of paputopustular rosaces logions

comprising admindstening topically to & pation 1 need thereol an
effertive amount of 8 phanmaceutical composition comprising

dapsone and a pharmacsutivally acceptable varrer.

Tha method of elaim 74 wheretn the patient has an Jvestigator

Giobal Assessment seove of 3 or higher boliws treatment,

The method of olatm 74, wherain the patient has at least twenty
papdopustular rosaces lesions before admunistration of the

pharmacsatiosd composition.

sdminigtered twice daily,

The methead of elaim 77 wharein the pharmscentionl composition
comprises ahaat 3% dapsang, abous §.85% carbomer Y88, about 25%:
divthylene glycol monoethyyl sther {DGMEY, about $1.2%
muthvlparaben, about 8.2% sodiuen hoydroxide, and about 88.753%

puvified water.

The method of claine 74, further comprining adonnistering &
conposition conyrising metronidazcle and a pharmacsuticalty

accepiably sarrisr (o the patient.

The method of clatm 79, wherein the composition conmprising

dapsone and 3 pharmacsutically acceptable carrier i3 administered



YU ZRRUIORI4T PURUSIDGRBUS4Y

once daily and the congrosition coruprising metronidazole and @

pharmacsutizally acceptable carrier is admindstered once daily.

The method of glaim 79 wherein treatimers results in 8 msan

o]
oo

¥ 2

reduction of at least 13 papulopustulsr lestons,

82, The method of clatm T4 wherels freatment rosulls in a mean

seduction of at least 43% of the pagnm;m&mi'm lesions.

1@ 83, A method to trest sild to severe papulopustidar risaces comprising
achuinistering fopieally o 3 pationt dn need thereof an effsctive

amount of a pharmacsutical composition comyprising dapsone and a

pharmacentically aceeptable carrier.

=
S
:;u.

A muethod to treat papdopustular rasaces conmprising administering
topically to o patioat in nred thersof sy effective amount of &
pharmacentical compasition vomprising dapsonc and &

pharmacsutivally aoceptable carvier two times deatly,

20 350 The mothed of olaiin 84 whersin the papulopustolar rosaces

comprises 20 or more lesjons,

R&  Themethod of claim 85 whereln the pharmeceutical composition

comprises about $% dapsone, sbout §.83% carluamer 988, abowt 28%

o2
(¥

diathylene glyeol moncethy! sther {DOMERY, aboat 0.2%
methylparsben, about 0.2% sodivm hydroxide, and sbouwt 88.75%

purifisd water,

87, The method of alaim 84 whersin the patient has an nvestigstor

36 Glodsal Axsasswient score of 3 or higher before treatment.

&3, The method of slaim B4 wherein reatment sesults in 8 mesn

seduction of st deast 13 papulopustuler lesions,

48
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The msthod of claim 84 whersin treatrent resulis In amean

reduction of at fesst 43%% of the pepulopustadir Jesions.

A method to treat papulopustidlar rosaced comprising admimstenng
topicaily to's patisnt by nosd theveof an affective mnount ofa
phasmaceutival compasition conprieing dspeane and an effective

amount of a pharmacentical oomposition comprising

X

matroniduzale.

The methed of slatm 90 wherein the papulopustular rogacsa

gomprises 20 or mors legions,

The method of claim 81 whersin the pharowesutical composition

soanprising dapsone pomprises about $% dapeone, about (L83%

earbomer 980, about 35% dicthylens glveol monosthyl ether

{DOGME] about 0.3% methyiparaben, abowt $.2% sodium hydroxide,

sl about 68,73% punified water,

The method of claim 80, wherein the papulopustular rosaces has an

Investigator Global Asscespent score of § or higher before trentment.

The wethod of glaim 90 whereln the pharmacsutivg} composition
somprising dapsone is administerad once daily and the
phanmacentical composition romprising metronidazole iy

administersd soge daidy.

 The method of oladm S0 selierein reniment vesulls in g mean

reduction of at least 14 papulopustuler lesions.

The method of vlaim %0 wherein treatmont resuls in @ mean

reduction of $3% of the papalopustular lestons,

A method to freat an ocudar dissase or disorder compusing lopically

adnunistering to a patient in need thereof an effective amoant of g

30
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pharmacsutical composition somprising dapsone and a

sharmaceutically acceptable carriern
3 3

The mothed of olaim 7 wherein the ocular disease ov disorder s

sopist tosgdes,

The methed of claim $7 wheretn the coular dissase or disorder 8

ooular cloaincal pomphigoid.

The method of claim 87 wherein the oouler disease or disorder is

Py

selected frony thae group consisting of conpunctivitiy, seleriis, nodular
scloritts secoudary 1o Sweet's syndrome, vasculitis, astoimmang
vasculitis, retmal vasculitls of Eales’ dissase, uveilis, granulomatous
wveltis, panuveitis, coular loprosy, arschaid evenomation, Belget
diseass, Huear Ig& disease, relapaing polychoudniiis, peripheral
keratitiy, fubsronlosis, Hodghin lomphomas, noreHodgkin brmphoms,
Troell hnuphena, Reiter's syndrome, tumer of thee ayelid, sryvthems
elevatum divtinpm, wosive lichon planos, and pasumorystis caringt

choroiditis associated with AIDS
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DOMBPIRATION OF DAPFSONE WILTH ADAPALERE

Cross Reforence

o bonefit o LLE. Provisional Patent Application Berial

e 3, 200D, the entive disclosure of whick ts incarparated

Fhe prosect fvention s dirscted 0 compositions and mothods for the toatmand of

ather demutalogicat conditions

B

Rackground of the lovention

Achsds the most comemon skin disease thay affocts 8 levee ntpnber of adalesconts

b Os
Q‘J

il oung adulis after they reach puborty. Though we & B tesatening discase, it Bag

fd

serious pevchologioad mgract v this patisat. Claonic inflanmatory acne Can sise résultin

13 poomanest seaming ol the fave

‘-..'nf‘l'uii‘i_gsi.s fagtors that Sramtribane fo the puthogonesis of acns, thess ingl

a8 2 vosudt ot hormana! changes

=

st puberty
cacaes {8 aenest i the pilossbaceous g b

don ov abvwareal desquamation of epitheliom of the gpper Bllicde fadavs

2 seeeus gland) that resulis n hlocksge of the pilise canaly 4, formation of
iflanunatory moliculos ss g rosult of the avtion of Pacres on sebacoous Hpuds,
The ebstruction of the ploscbacsous canal sad flnmwtion caused by Bagmes
ated wHammatiry motghobiios rosults i the formation of comedonns. Exosss :\saszf‘mm‘r;
production ss & rosudbaf bommonal changes at pubo
25 jurnoverof the upper foltike ads o formation of micrseomsdones which progrosses fo

y.

infhammatory papuloy aad pustules o acpe. The rombinstion wf §-§§>§sﬁ rich selhun snd

rslecudey resulting fo inflavamatary acoe lesions. The patient can have eithar note
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nflavengtory {epen gud closed comedones), inflammutory {papulos and pustulestor s

3 18 the case, Topoal trostnens ang

ally

nis 1o contrn! e acne fe

Bsonuse oo tak conchition, the marketed products work saong or

3 monsofthe m}éwiss\ factors contributing toaons e it troatment. Thereare nunrber of

presoviption and {}\f&:;7-«‘&{}.@«v{:m_,m.fm‘ (T 'g}mémtijx svatablethat trewt sone; howover, the

& E 2 R

e

all leek etthor dosived effivacy or tolerability or btk Curvently svailahle products inclade

anhibiotios (topioad and & 3 retineids Qopical and sestgoncl,

dapsong, and a mi

13 The anti-aene rookecule daplone 16 marketed as a sommerdial
Aczonai iva S dupsose gel with a gritty texiwre due o isoluble

drags. The isolebiity of dapsone lmns the eoivilabality }%‘ciia_;m}:‘;.a wpon apphication and

its absorption through the sk and s therofore sdministored twice duily, Avthe

biochemical and moleculay lovel, dapsone exlubits an anh-inflammmatory activity which

P
48

provides & wmugue mechaaisn of sotion for thiv moleoude i troatonent of lnflanunstory
sone Tostons, Howaver, s mechamsm of aotion s pot ontraly anderstoad, A complax

mmﬂfsimm?zis:m of inflammmatory pathways produce the climes! inSammation ohserved io

acne. 1t s Enown that noutrophils significantly condribute & inflanunatery sone, Dapsone

i knowan ty suppross neutrophll recruttment & losad productin of oxie {tzw:i. iy thare Ty

24 inhibiting m.um};mai chemetasis and reducing gonerabion of ox

inhibits relosse o trsosomal enzyracs and rodives refosss sud Books inflampustory offets
of prostsglanding & loukotrionss, These offects rosulis inredustion of nflanumatory song

fosions, In adedidoy o ite andi-inHnmutony activity, dipeons s alpe offotive againd &

(SR SRS Ty Femen ¥
anst &ogoney w8 \;\a o,

il Adupalone s g durd gendration retineid, which are com {_\;;.u_z‘:ia velated 1o'Viamin

1% i\m_s\m i

A, and hay beon approved by the FRA for the proatioris of sone

pinsderate inflammainy proves st enttialy

'Nl

eand &

undarstood. Adapalone g o WY

sonconttann for oy
widifler of cellulay ditferansiag

fare mvoebvad @ the pathedogy of vone welyaris

3

Inarption

of Ad&m\‘ru: frown either 1 ool or orcanids fow. b one phansecokinetic study,
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Suranmary of the brvention:

e
38

fhicacious product by the outimant of

hore is an wiunel consumney aeed for

aone vidgards as the currontly availably prochusty S eatment o eone wdpardy ook the

by

desirod officasy andior bave sid Suts ar fole

jusnes that ave andesived by the

A conbliation sene produet would provide the beretit of enbunesd efficaey

v by taking adhvantage of the

songpared o the produsiy sontaining single activ

of the sotive sgonts S reavpond of save, The prosent

mvention s dirceted 1o song produsty with at least e sstive sompoy

.;,,

ndds sl o partivuda
e divected W dapmone and adapalens conmbination femulations Ror the uss i ﬁk

trsatment of dermatologival condiBions sechiaxe

frogtment of cheonis wounds, besd sores, kera

\

of surgical and oo seary, sebagoous eysts, inSamuatary dormatosss, post inflammatony

Hyporpigmentation, ¢ s, pruvitis, Bohew planes, sedols TGO, CUELIE R e

miliete and other dermatologeal conditions,

T Ny RESSPRRRENIE S PPR e R N U EPIRE RN LU SR, FA. U
Sons crabostivavnts of the prosont wdeition dnchade:

13 A dermatslogival composition comprising dapsone, adapalene, and watey

Iy The ‘{f‘le:m}a;h;si@gi zab cmposition of paragraph whorels thy couposition

eoand 0% or

adapalone dad v used forthe

3 ‘{g derrnstologionl compasition of i

vhorin the composition 18 0.5%

ermatological composition of paragraph Dehorein the composition s agel
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53 The compositions of pa Fand 4 sohoretn the compostton s 08

> bereyt aloobol, transcutol, 5 - 38% wiw PEG

dapsong, 1% wiw adapalene, |

o ELTA, sad 003

O VRIROTR
. ; RS

9} The corapositions of pe

1) The compaositions of parsgraphs 1 - % Hather comprishig plyeorin

11y The composition of pavagraph § Rorther compeising ditnethe! inosorbide w 8- 158%
W

eosont iy the Somag of

1 3:;‘; The carppositions of peragraphs T~ 1 whersin o buffer selected from the growp

copststing of MalOH, frolaming, and hvorochioni sold s added o ahjust the pHL

{(z

5

- cornpasitions of parageapha 1~ 13 wherehn the pH of the compogitionn ia 3.8

183 The composition of paragraphs 1 - § forther comprising 3

gty

o hydroxyd othy!

satlulose.

18} The compositivnss of pavsgraphs 1~ 18 whargin the Q{)‘iﬁﬁ;@}&‘iiimi i i the form of

ot
p]
Gt
-,
w
o
R

pes

STOETEL

sugermalsion, micioermuision, veverse omek

173 The coropositions of paragraphs 1+ 161 ‘.x-m?s‘e:in he govaposiiion woay be ased for

troatment of one selsoted froan the group comsbaing of pone wielgurd, BRACoR, Agne

dermatitis, treabiont of ohronie wounds, Bed soren, kévatonin pivalis, sehacomim cesty,

inflammastory dormatoses, post inflummatory hyporpigroenialion, Lezams, Serosts, prusiis
fichen planus, noduler provigs, dermatitly, coveing, and milhiria and other devrnstologiont
sonditions,

183 & method of roating gose velgeens by application of the compositions of

parsgraphs L« 17,

193 The mcthed of toatment of pamgraph 1 o apphostion 18 onoe a day.

‘-J
%
it
s
7
s
&
2
w
oo

33 The mothod of treatment of *»:im\ms;\h 17, the apphication i twico a day.
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oo Dapsoaie 3% wiwd + retinoin §.1% wi
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Examples
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crshlity,

+

trind the safety and officacy of dapsone gol co-administerad with

LN
2

S
s
7o
Cee
o

P
{;'
P

%
p=d
fe

;tﬁ_"s?sath;m SAozoned s sppication.

{«iznm\ a:;};)iies:‘é a thin ia

of 8.1 B weiw adds .;‘faima gel. The N nupute soparai s of the fwo

i of the Aozt

10
Apphication of the 0% wiw adapalens gol bomediately afiay the Avsous® application

may have resulted g sfuation whors the adupalone of dapsong wondd have & lower skin

v Rormalation wehicles, Further, the asiitiowsd

~

thickuossof the counblnad formualabion applications vigy noriase the panotration distancs
18 of the two astives also rosulling o redoced skin pepetvation of the setives,

o adiinistered concurrenthy (hut not

One aspeet o tha prasent invantion 18 & combination adapaly
forrouiation cornbining 1ho Iwo achives nto one formwslation,

-y

W i lepart atributable tooths wen of add

;f/

ol oxgiplonts (rolulild

diethylene wlvonlmonoothyl othoy CDGME”) wrorder to solubilioe depsonie, Addion of
sasobeenis Has onabled the complote dissolution of depsony i the formalation snd o
mgreuse in the solubibity of adapsions (adapaions is sot completely soludnlived i these

Y

'&mﬁuia{ﬁigﬁ;\:_g@, The

vessed contontration of dissnbved dapsone and adupalone vorsas the

25 macketadprodact 3 cracirontly wHl neroae e rate of skin

1 itude, but are pot Himtted

sututions, galy, oroans, sintmionts, ‘&ﬁii‘fi& eviuisiony, Blmy, and Gueiaddkin poaly, The

Af

prosent ovenhon s divectad to topinal daprone and adepadong Torralations which e

M formulated o aptindze the dormal delbvery pradile of adapalene and dapsono ta
troat avne and other dervastolngiond conditions and impravs the officimey of

pharms uutsw}i; roducts appiied o the skin.

“
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Tabde 1 BExample Bxcipiont Composition Runges Utitizod in Adapalene 7 Dapsone

Topteat Fom :»‘mfnm\

Ingredinnt Fanction
Dapsone Agtive
Adapatons Agtive
Carbomupr -%)ifs‘.-i} s ,
- . Pruckoney
Hydroyvothel

Hyd

{omhpustiion (% mm

hilo .
vdroxypropyl o s&uime
Na(H Neatralizing Agent G0~ 24
Frolantine Mewralizing Agent o401
Ethanol 1 5

Sotubilizers

s § et § s ) e

1
§

S mtvd
\td:m

=
Ly i
i
fose]

e
£y st

2
R-“. wyla Prosopvative 4,
\wﬂi\” i Preservative {1
Propy! Faruben Presdryativg {011
Beanralkomun Chiorde Praserestive §.1-0.2
Sowbie Acid Proservative 3
Gilyonrnd Fhanestay 1
Polyvimyvi alechal Film friming 130
Water Yahicle 1
EOTA DHseddium i
‘..rici Agid Antioxulay {%\{}ifv«v ﬁ.%’ﬁ
Bupvlated bvdmxytoluene Ant m\imm GG
Butvlated hvdroxyvanisole dedang
Proped galiate Antiosidant RN N
Flastomer 10 Thickoner {194
ST Wax 30
Dimethicons! blond 38 !
Erulsifior ¢ Erulsifior {50
eviclomuhicone 8 Kedvont 8150
Siboone fuid Solvend 3.1-30

Hie compositions of the prosont 8 dapsone and 8, %

WO SRt varrion of She wiw

. ¥

Yo wsiw adapatone fortnulations nclude bat are not Rowted Wy
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Table 24: Adupalenc / Dapsone Tomtesd Pormulations

Ingrediont Function {osmposition {95 wiw}

LEMPIHFLIET O

Ihipeone Active 5 b g 5 5 5 3 3

4
AV 4% Jad% (4 TO1% 0% T0% 10 0% 0%
Adapalene o ar o o o oF of oF of

D355 103% 1035 103% 03% 103% 103% I 03%  03%
dicthylone Solubilizing | 23 H 25 25 25 25 25 25 3
alyiol Agent

mgeiin
ethey

Penzy Presorvaiive 1.5 1.5 1.5 i3 1.3 1.8 1) 1.3 ~
A i
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PELT 340 A g&?ﬂ'i
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R
§
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proay
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P
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Table 28, Adepateons / Dapsons T

Topical Formalations foomt

in '{*fiﬁem‘

{omposttion (% wiwg

TS R

3 3 3

§1% | 0.1% 0. 1%s

o or
B 8.3

P

Solubilizing
Agent

TTVRLIVE {3 13 {3
Solutilizing 13 - -
Agent {8
Solubibzing - i3 i3
o~ PR e pIEN IO
Soluislizing i3 i3 13U
Sgont
Himectant b & 3

Auntioxidant

Antioxrdant

Agant

Sewralimng

QXTI

The cowbination adapaiong

# the Treanscutol it

sadviends

b Addwater, BETA and eisfoas

¢, Add sdapaden

SRR TS

2
]

oo kettie

i atep B

i1
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e

svold cluraping, Mix vigorously sl roomn lompersture watil a wlo

dispursion iy schivved; snd,

e

add suffictent sodiom hydrogide toachives s pH of 3340 87 W

iy

A hvdveopott \:\{\zmmg formuiations

The eombinsting ¢ eiap fenedansony gels wors propared s follows:

a. Waigh the Transcato] inte g kethe, Add the dagsone, dinetioDismsoriade,

toneghvond 300, hopeyl sloshol Stie with propolior maixor atrooms

torperature, Mix aniid dissabved;

b Add water, BDTA, and orfvic aold 1o wiixnoe in xtap o My uonl dissoleed,

¢ Add adapalene to ouyture

d. While continuiug to nex, shwdy add hydmsysthyl oslinfose to misture in siepe

¢

avpid clugring, Mixovigorousty at room fonyperatrs wdil 2 aniform fapyefree

dixpovsion s achioved; and,

o, Wil mining add seffivient sosdium bydronide to sehisve s pH ol 3 0 57, Mix

#. "ﬁf"&?'_ﬁ.gh_ the Transcutol o o g \Qi\ Add the dapsone, dimethyt isosorbide,
polyethyisne glycel 400, bonzyl alvobol, Sty with propeer mixer st room
tomperaturs. Miy il dusolved;

B Add water, BIVTA, and citvie aold o ouxture in stop a Mix wosil dissolved:

I\
4, Wi i, ¥ PON0 y vadntre i stopy ¢ avind
orously at poon omprature wintl e pniform hungpefee
disporston is achioved, and,
¢, While mixing add sufficlons sodinn hyerosade sy adlugy Mix

untib uniforn

Provess for making POPEG onutaining formulations:

The combinatiogy adapalonsddapaone geds werg proparsd s llows:

& = X &
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&, Waigh the Transcuto! into s hortle. Add the dapsone, propylone §

£}

podyothlone ghyond 200, bonzy! sloshel, St with propoliar mixer at room
romperatine, Mix potil dissolved;

B Add water, f”{”‘*”\ sod oteie acid to mikhe i stopa. My wnid dissoleed:
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V 3
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e

favny lumpefie

¢-..,

ohuaping, Mg vi

vdroxide 1o schiove s pHof 5.3 0 5.7, 3

10 wisti uniform,

N

Procuss formaking P

Cavhopot containdng frmulationy
The comdanation adapalene/dapsone gols were prepared as follows:

X

a. Woigh the Transcutal tnto a konle

Add the dapsone, propyvlene ghresd, dimethy

wosothide, bonay! aloohol, Sty with propellor niixor af room tormporature, Mix

3

I8 antil dissolved

g
s

Add wator, EVTAL and ctivie soid W ot i stepess. Mig ant! disselvedy

¢ Add adapelane to wmintgre

. While continaing o, stowdy s

o mdnbare i

’

gy svend
cliraping, MIX viporousty ot rotrn nmrsc unitha wforn huap-foeg

20 disporsion is ach i.a;wd; and,

add sutficiont sodien hyvdronide t achy

antt uniform.

Process for maling PGITAEH

The covobination. adap

wone, propyiont alyeol, dinvthvl

or raixat sl room kanperating,. Mix

wntil dissalved;

b, Add swater, BEDTA  and sitie and 10 mixture io stopa Mix ] dissoly
y e

3 G While owibinuing to g almely add Bedwegvathvl oolldose 1 midore T $lep o

&

13
%
i
ks
£
e
oo
:’.',
,.;

80 it

svord choping. M vigorously sl reorn lompersture wetl @ uoiforns lump-dies

diepersion iy schisved; snd,

13
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o mast effective dapsone and adapalone composition § Brased on
\m;»i stuglios. For ovanysde, & chaigat s;mdy w comducted by forming two troatimont

5 FECYLNIN. ORI :'Ei"i‘ -'vi-‘- e avdication o f I ‘i d % § § T i Y i Y d

o &?&Hig?\\‘ {.ﬂl‘w RO AR X ,\xﬂi;{g&-\iw{}u o B e Eatag e &i: FONQ S A0 l§ AN O M\ii 53, im I3
fwioe datly topiosd spplication of the same solected dapsone and adapalene Reonlation o

the avne arcs of the skin fora pevied of 12 wosks, Two control proups are formed with

3

apphication once and v daily of ¢ vohiole covsisting of the same exefponts but oo

aettee ingrodionts, The paviont’s iflanmesiony sad nov-infamtatory aeng sion county

m

nitation of restment anad fhiy st selestn

10 should berecoded 8t b

2

thavsghontibe study, The redunting by el son-inflapumatny ov i ‘:fﬁdi)iii?a?{\f}f\

sxbabiishod Globad

sounts provides dotornunahon of the offi

Ache Assowmong Somn (‘(};&ﬁ‘s.ﬁ“\. should boustd 1o avs

tolerability of the produst cwrrbe detemyined by ay

ix vonsiderad 1o have betiey

Py
173

vy and redness av s vesuliof treats

Application vacthod:
1. Asuitable application method 15 opical croam, gel, Tovton, olntrovat, T, Haud

o sent solid proparstion. A toplod proparsiion oy contain additional

20 wmgredienty toprovide sostheto and wokstumzing sud sutianammatory benefits o

b

, (TR SRS U | I UGNV Y - O TR S
a0 A gelor lopdd proparstion can besfoshed sragusons hused ora

3
fschal g R E; AN

3

combination of tye;
B A pancsnaision v pucroetenlsion preparsiion o beused Ry enhanecd

>3 delivery of actives;

o A Uposeanal crearn oy fotlon proparation van be used for enba

Of aotives; and

g, A foam properation can bo v quick broaking foswm with addinonsd emoiliont

so o contirolied veloase of the selive

dgent cav adse be uved o provide sy optioal efficacy and wlsrabidity badanee.

I4
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3 Active ingredicns eodapsulated wowicve beads or adsorbed on microsponge can be

& hobwaen

gase and in additton solyve any Ingompatibility iss

wsod for g‘:{;znzn*'g:s? g

4. The ofirably onee 3 day or myore frogeent depending on the desired

ps

.

Applivation of the rmdations of the present fvventiom

$1 ~ Application of § 1% wiw adapslone of Formuda Lin Py 8

vear old Cagcassin made patient saffer

:i;}fiam:m_im'z‘y and now-lnlavwnatory

16 formulating according o form

the sdapale wn of Formuta 1 oo d ug
woghs, the 17 yvose s & 32% redustion i inflammiatiy and

SONAR i@n*n*“\:sm‘\, fekinn

Example 82 - Avpleatimnal 8.3 3

.fi&i\:saa‘m of Formuls L Fie 3

curiy with & conbinstion of

P
48

A6 vour old Chaucasian fopale patiam sud

mflanveatony and nove-tnRammatory esions sad applics £ 3% wiv adapalens

formmidanion according w fornudanon §1 iy Fig. S0 The 16 vesr old fomale pationt
sppdivs the Q3% wiw sdapalone composition of Formuda 1 onge datly fiw 12w

v 12 woeks, the 10 vear ofd fomale pationt oxperionges § 419 reduotion in

20 nflammatory wnd non-inflsmmatory &

Exemmple 83 < Arnhcation of 8. 1%

weive adapalone of Fovpda Jin B 3

frcan-American oo putiont sudloes ¢

combination of v and pon-intlanumstory losios and applics a B0 wiw

L%

adipaiene Roondation socording o Reondenion 82 in i*‘“;ig;i S The

pativnt applios the {h

oY

wrees a 24 9% roduntion in

tntlanunatory

,._)

nflammatory and nons

&

Sk e sorsbination of

38 wflameatory and non-infhuamatory fesions and applies & 3% wiv adapalong

formuiation soosrding to formulation i S The 18 yoarold fomale putiond

390



W Iniueees7

4843071

apphes the §.3% wiw ad

After i3 v

ks, the pationt oxperion
M LR

inflammsgory |

w

-3

sdanalenc ot Fornula 3 Bl 8

- Aoohication of I PMow

av edd Afroan-Amarican male pationt sefors goge v

combination of infleanatory-and non-inflanungtory lesiony and applis

o~ .

adapatone formulation sovording o formalation §3 ta Fig, & The 18 yoar old

pationt applios the 8% win a»‘uiezpaﬁ{;‘m. comnpasition soee daily for I weeks, &8 12

fos, the 18 vear oldmale cricnces 8 29 % reduction in imflanmatary and

16 nonsnfing

stnplo #6 ~ Apphication el 8. 8% wiv adapalvie et Fornuda 3 fn P 5
Andd your ofd Aslin fomale patient soffers coomy vilipanly with g comntation of

inflammatory wid non-imflammaton } tostons and apphes & G.3% wiv adapslons

f{'}‘i‘ﬁ?ui&fi{“ He {\3?‘{{33\‘ o formy

T & The 33 year old pationt applies the

P
48

{30 wive adapsdons compositiononeg

, the patiemt

exparivnees 8 33 % reductiond i nBemmatory and won-inBaowaatony lastons,

Erampls - Anpdication of 8196 wi

An B year old Alvican-American male

-

2 adapalen

patient a;}_pim:& the £.1% why adapalene composttion onse

wizeks, the I8 vesr old male pationt exporionces a 28 % redustion i inflanmatory and

P

vonsinflanunatory

S8 - Arplication o 8.0 wiw sdamslono o Formuda d e Fle 8

33 veur old Capcssian fomale paticot suffors aone wdgardy with & combination af

:i‘ﬂ‘fi.ss:{mmit-‘}z‘},»‘ and noveinBanenaiory losions and applios s 833 wie adapalsne

foranlaton ace amm ey forrah anpiios

[t

adapalone compisition teics datly for 12 zw‘&\ Adter 12 weoky b 17

¥

vear old male patient exporiences g 41 96 reduchion w wflamuradory aud non-

30 mflamnatory lesions.

1%
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(48 20

o 89 -~ Avnlication of 8.1%%

e id Cawg

fan fomale pat dx with a combinaton of

fnflammutory and non- sdﬁa:;mtsmtss;‘}f' sinns and applies s 8% wiw adgpalene

formalstion seeovding o fvmalatis i fonale pattent

applins the 110 3y

P weeks,

omposition opos daidy for 13w

o}

the pabrent sxporion fron i milamnal

fosions,

Ny

P9 - Annhiestion ol §.3% whHe sdapalone of Fovonla S in g

}'-"/

s
1

A1 year ofd Candastan fomale pationt sutfors acne vidparis with a vombination of

%

fvpnatory losions and applivs 3 83

fsflammatory and mon-b wiw sdapaione

formalation scoording © formalation $5 i Big. 3 The 9 year old fomale pationt

wioaks, After 12w

daiby for

applios the (.30 wiw adapsicons sompasiting tw

encas # 3N ¥raduction n inflanniatory aid norcinflionmatory

the pationt expott

o

adam B S

Example #1- Anplication of 8. 1% wiw ads

A 3T year old Cavcasian male patioy

3

sdapalene formalation according s froadation §

patient applies the

weeks After 2w

x\
S }

symiptams of vossees.

7
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11 A dermstological composition covapr

by

N
yof olaim b w

&%
s
s’
e
3
7~

viw dapsone sad 8% paleone and is used for the trowt

o

saof olatm 2w

16 43 The deematelogival ¢ ton ot cladig 1 whionsin the composttion e gel.

5y The composiion of olaiin b wheorgin the composition is 8.58% wiw dapsong, §.1%

3

wiwe adapatons, 8% wiw boneyi sleohol, trapsowted, -2

S wiw PRGA00, 0.0 wiw

BIDTA and 0355 sviw oalvio aowd,

vl

ot
et

o
P
h

71 The composition of claim § further &

R

&) The compositivn of olsto 8 forther comprsang methyl paraban.

93 The camposition of claim O further conygrl

23 183 The composition of clitm 3 further coanprising glveerin.

1Y The composition of claioy 3 furthey comprising ditacihnd xosorbide e S~ 15%
i 1

Wi,

Lol
o,
i)

123 The conpposition of Clann § whorsin inmstutol i prosond dnthe

W,

13) The composttion of elaion § wheroiay

WalH, trola

selected from the grony consiating of

5

torte soid is added to sdjust the pHL

1%
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14} The composition of claim 13 whereln the pH of the copypesitha K 8.5

13) The composition of claim 3 ferther vorprsing 23 % hydroxad ottnel cellvdoss,

%]

16) The composition of claim | whorein the composition s in the formr of one selsetad
fromm the group consisting of g gel, emulsion, cvears, Hauid, paste, lotion, nenpemalsion,

prReroanision, roversy ameisionand hposomuad Croum,

18 17 The composttion Of elatm 3 wherons the composition may beased for treatmentof

o vondition ssledtad fon the group donsisiing savei, stopie

¥
¥

derraiils, treatmen of cheonio wounds, bod sonss: koragosis piraiés, mi*m:am\ CyRis

nflannsiory dermatoses, post wiammaton

NEmentation, pOROIE, ROYOSI, P,

Heben plasus, vodulsr pravigo, dormaditle, coxonia, st milaris sad other dermatilogical

15 conghitions,

1Y A roothiod of teabing sone widgaras by application ot the conposit

1) The method of sromtment of elaim 17, wherdin the application is onee a day.
26

1 17, wheretn the apphivation fs twise a day.

is
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fagredient T T AT FE 3 4 A3 &

Dapsone 50 54 50 3.0 5 5.4} 3.4
Adapaions Blasd O3 | 07and 03 | 0 asd 03 | Oland03 | B lad 03 ) 00and 03 | 0.0 and 03
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ackd o otie pharmaccutioal scid, and Hgltly- to modseately crosslinked puly (vinyi2-pyerolidone)
CPYPL The Hebtlye to mnderstely crossoked PVE hae been found to provide wnigue thickening
giloets i ackdie systorax thet ame cssontislly sisble {eg, 96 not phase soparate and maintsin

sheologionl propurties) even with prodosged sorsgn
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fromn thickened “somi-snlids” like fmomdations, sonvenlors, Hpsticks, avad Hp badms, fo cresmy
snilsions, gols, olntmenty, and lotions, or vy be Hghter “hadied™ compositions sach us Hauld
aoaps, washes, and rinses. In shoet, fopleal persons! cve amd phermecautics] compesitions are

widoniions b today”s modery world,

JRO6ST 1 bas beew knwnen fiw aome fie that scidie persongl and pharmaceutival compositions
sHell speciad regponaes when spplied fopieslly. To this heoad conoept, the &am fow pif weww
having o ol of & wr less. Muwe pertiouhudy, low pH compositions van one an orass i
cpidermiy exfiliation. to sHewviate shin conditiony {eg, hbypehoraivsis, deviliakvicly skind,

s

snhance molstorization fo holip windmize the sppearanse of lmes and winkles, fnersase dermal

)

thickuess, and inovease dernal perfusion {vasealar offis). A roviow of these actiine ssplated o a
parhivubar typs of ankds, hydroxy asidy el relinoids, i provided by Ramosee-Sibvr, of ad, “Hydroxy
acddy and retianids I cosmetios,” Clindes v Dersurog . 2001 19480468, which s herchy
vorpmaied o By entivety by rebueuse. Also, an instructive roview of alphia Teduoxy achls,
inchicting e fypes, muchantsms of sotlon, formulations, dad froadment resnlts, I8 provided by Vi
Sentt, BA, “Alpha-tvdmyyacids in the trostment of signs of photosging,” Clinfer Ja Dermar, 199&
P 21720238, which alvo s fncotpurstad in iy ontivesy by refrence. This sutiede recopuizes pHs in
fhe range from B8 o 40

HHIST  While Tosy i topies! sompositions san provide peadinl benefits ® the ponsamey, they can
PSR 18R fiifh.ﬁﬂi?ﬂ:g@i to th Grmudation solentisg, productim slafl, sod sven e compmer. Bis well
sppreciated by one shilled in the Wit that low pH flulds san be difftoult to thivken, or to maintain 8

stable ssvosity anddlor ol Thickeners cobumonly uged in low pH syslenws hwlude xanthan gum
and msgnesivo slundonm siliote enabinptions. At addition Tovels fov creals Mhick™ op st
sonsistenvies, these thicksners roay couse pitling {Inealized Senudry invompatibility thet Jesds &0

songulstion) or Impart st ppdvasmg, stringy toxture ty the ond product.

<
g
Ex
o
(<73
#
2
?
.
R
7
&
ae-3

867 Alenwtively, sorplie acid polyouas, and polysorviamsdes may

wanniioturers ususlly recommend dispersing them in water and fhen nontralizing o alisin a desired

1

viscosity targat, which stoply 1 not posaibde whin the product inlurently rmssias strongly asidie.

2
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1, o Hghtly erveslinked

O

B0RT  Other thiskeners so known, Far svample, Carbugiol Agqua
servlate copolymer i sold by The Lubsizel Corpomtion, Produgt information indicates o &
affsctive ot s pH of 3.5 snd Migher, Also sald by The Lubeizol Coapovats & C Mt\{}pmi ¥ Aaqua O
Poslysner, ¥ polyserylate-] srosspelymer. The produst white paper secinmends neiralizing the
polymer etweon o oM of 13 to 4.0, and, optionatly, the pil can be adiuste « {higher) by the addition

of base, However, there still rerosins 8 noed S o thickening agent thet fe effvctive ot pHe of G e

Tesy, move prafevably alvery love plls of 4 vr fesy, and sspestally st extremely low pH of 2 o dess

.e
foe3
s
%
b
9
%

‘v

HB89]  Also known fe UR patoat SARIY, which disclosey ¢ shickener sysien locluding &

LT ES

covnbination of vanthan gan, tegacsium alomtean siicat snd polysceviandde. The compesitions

are the 1o bo particoiady effective at low pH need oxpesially for tickening slpheddnny
H

savhoxylie goids angd salls thoreof Typically, magoesiom glomnum alfietes fave & recommended

pi range of shout 4.2 10 83, and wypioally are wot fhe chades thickener for very losw pH systens,
{0018 Shndlardy, LS patent S 874,098 daine an enbanced giin penstration system sompeising a
aunfonts pelmerylaniide of Bgh melesular woight, Sw {mproved topieal delivery of dhugs 2t fow
ol

§811]  Porther desoriptions of aorplic acid thickenery ag glven i WS, petomis 1R8338L

2556080, 3035 004 and TAIGITR.

el
»A

{B0312]  Poby(VvinylZ-perrolidons) and Hs salls and ostirs vy desvribed in US. patents

SAZEI8G & IBT 28T, £33, (139 S 685 082 and 710840 ax rhsology modifiens or tickenses in

personad csve produats,
AN

1] US patent applicetion 20030118620 waches o thickening swstem for cosmwetie

composiion of fow pH, comprising a polysuecharide and taneste copolymat.

{34]  Polymerie thivkensry & avidic surfactint compositions wre deseribad by US. potant
£,852.685, sud by US. putad 4538, 773, However, thase scidic-tackened solaiinm i‘@qnii‘{% fgh

foveds of surfactast in ovder to sndubilize the voputymens and fhey huve higher visoosities st pH 7

shan when the gH s lowered into the neldic region

3
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88181 As shown iw s sernmary, thers rosaios 8 strong demand and seed v & thickening
E 2o £

v

materis) S bew pd ware Towe pH, and extrerpely low pH systomy, particulely one that mainiaing

&

.

sty viscosity, 181, and proforably visvosity and pH. Preforably, thix tidekener is easy to handls,

readily dispersible, aud provides sonth, thickonad sonsisfensies, without bolug stvingy or ercating

{00ia]  Invevest in thickening scidic compositione stany, In pay, from the o growdh of scid products

g

that consamen are demsnding and using. Although the wee of dlphie hydroxy scids as therspy fr

\

photosged sk was knovwy to medissd doctors by 1989 (Vop Scott, 0., “Alpha hwdroy acids:

prowedures for s in olinios! paactive, Curds, 1989, 430 222-228), s non-prescriptive market denand

o vt eiat antid 1992, when Avon lonoched daew Perfeating Complax For Fove {Aven Produsty,

Trax wehaite: w»;w wvoncsmpay convbandavhincsrndindl  Indeed, the LS, Food and Drug

Adniinfetratinn (FURAY confims that B owus vol antil 19O that they reclved the fiet fowr

sugistrations Sy now convamer produsiy sonteining glventie achd as go o aotive ngredieont (Barrows,

3.

INL, Memorandam fo the Adminishrative File, "Guidsney for Indeatty: Labeling for Topioally

&,
e

Appliad Cosmetin Produats Containing Alpha Hedroxy Aukds os Ingeadionts,” Oifiee of Cosmsties

=

angd Clelors, UFSAN, FDA, September 13, 20000 Mavked domand for these low pH, topleatly

applicd products grew such that by 1997 Rutyaws sich mrodust registuations werns reogived by the

FRA.

817 With the growth of this now muvket segroeny, consomers bogan o oxpadiance polentially

~.

il side offects Bke stinging, vedoses, and barning. Bebween 1992 and 2004 the FDA reoptved
{14 side-effet complalnty (UK Food and Drug Admbustration, Dafdance Lobeling for covweries

confpining olpha Bpdrosy achdy, Mipfweecln/infeovasdsa Mn} Siii‘:"i‘mi’}’ 10, 2008)%

i

Henge, there remaing @ real nesd for prodosts and muthods frv reducing the viation of these

praducts while matnlaining their offfoscy Intreating verows akin wud bty conditions,

[BOIRT e B will be explained Iatey, the prosent invention Iz slso related to Hphilys fo modurately-

crnashinked q;:‘iyg\‘vvxzmwp wrolidoned,  Thiy pobwosr was fingt intedoged i UL patent

SO73.614, I that patent 1 s trught o be the pracipitation polymerieation mrodost of ovinyhds

4
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pyvolidons mmomer in an organte sobvens, such ey su aliphatic hydocmbon sobvent {prafeably

3 A

cyoloherang or Toptans} or an aromatie hydeooarbon {soch ax folueng) tn Ui presenes of abow
3.2% fo 1% by welghl of a vrosslinking sgemt. The fine, white powders thus proaduced have an

aqusons gol volume of shout 15 mb 0 150 wl of polyeser, snd 1 Rrookficld viscosity i 3%

o 5R

aqusons solition of at lesst shost TOQBG G

RN

f0I8]  Thie Bghily- o modersisty-ornastinked poby(Aovinyl-S-pyirolidons) polymer alss was the

subject of LS, patent 5,138,778, fHlad Devember 17, 1990 and fssued Augat 1E, 1992, In this
patent examples are provided for & crsamn vise {pH of 4), 2 hadr conditionsy (H of 4), and = blow

\.

dry sivhng lotion (pll of 8} which bave hoen }}§§~§1§§1!Sia{§ by the addition of oiire aeld or

shrosphoric anld. Although et specified, one akilled fn the at recognizes that the aoid addition

apmn

evel i these fornuiadons by sovall, nuch less than 8.5% (o wiw). As such, Burndation selontists
regeard these actds af those levels vot as Jlctionad acidy (o, B the treamtens of skin or halr
conditionsy, bat, nstend 8 pd adinsory, nectesay 10 profomate the gusternrey podymer(a} o mude

them nve substantive o hain

{00208] UK. palent 5,716,634 taches 2 Hghthemvozslinhed Alvine! hactm polymer in fom of

stable, chor, Hovadde, honwgenized hydugel, muy b taed ag & cuerler fov vonnetic/phuns active

for hadr or shin sges & controlled wolease drng-delivary omuponition compeising a2 Hphtly-
cromalinked poly(Mavhobdpyradidone} polymsr s the subject of TS, patent $353.811, Also, the

production of Hahtheorosslbdead polydWvinyl-Sopyradidone} polymer In an ofl-in-venter or water

o 8, 177088

ol spmision iy faagh i U S pa

83 A sumowyy of smow paoperties of lght o modostelycmeglinkud  pole(Nevinebade

pyerelidone} ds given dn 8kihe BB, Y“Chowsotoristios of  lightly  crosslinked  poly(N-

vimydpyreohidene),” Podner Muterials: Sotence & Bngbweriag Sreprivg, 72, Y84, 1895,

0023 Sell o indtemation on thin ‘iighti}f croaslinked paly(AvinylQpyiolidons) polonw s

X Fxols

given in the following U8 patonts: S 163417, 5,312.619; 3,622 168, 5,564,385, and 658271
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00331 These nine ULS. patents (F770, 7834, T611 B8, 17, 618, Y168, 385, and *711) sud the

Shih article mentionsd dn e above paragraphs are hersby incorpovated o thelr entirety by

[024]  Hemoe, a fivst slective of the present invention fs o prowide 1 owide nnge of sray-to-uae,
fopsieal som g&sﬁiom having of leagt one porsousl cove or pharsiesoutival soid that are effeetively
thickened, The Iventimt alse socks 8 methad to delivey the persomal cavefpharmacentiond scid{s),
snd alst the wee of this method o seduce the poeolved fritation aud sfing Meconfort so these
compositions Hod greater efficacy and sonsumer appes!,

SUMMARY OF THE INVENTHW

v

{88281 Surprisingly, i has been discoversd that Hghthys to mudewigdy-orosslinked PVF affeotively

=3

and quite clegantly thickers toplerl conpositions having @ personal cave oy phesmacsutival seid,

X

<

even st & fow pH of 6 or Tess, ov very T pHs of 4 of lsss, v sven sxtionsely Jovw phs of 2 ov kess,
{26]  Addiionslly and cven mord sueprising, # has been disorversd thet the nee of thess foptond
somposiBions hickened with lghiths 0 wderslely-srosslinked PV rediee indtation and sting

discomifort comnparad 1 formadas withont the lphtly o sodseatelv-orosalinked PYP.

W7D Henog o Sesd objeet of the prosent invention iz @ provide @ thickener systeny prtionhudy

~./

sutted fov use with acidic topleal comnpositions, whevein the thinkening sgeat comprises Hehily &
Ii&f}ﬁ@fﬁiﬁf}«'«{fi‘(}ﬁﬁﬁmkiﬁi FYPR, The topiesl emoprsitions are thove compositions for wee on the
extarior {fe., skin hade, foot, andior hips) of an manuoal, such e men, horses, caly, aond dogs. These
§‘§.i§§:}§a&“’i§ compusittory soyee both proseripive and poepiostiptive  mackets, such s
phavmaesutical sud personal swve compositions for skin owve, halt cave, foot cwre, sualp carg, and

SUN aEre,

B8 In these topisal cuonwositions the amount of Hghtly: fov moderntely-crosalinked PVP
represerds from shoot (L83 to shout 1694 by weight of the ol conpasition, snd reare profirakly

¥ weight, »‘m these addition levely the bnvshenr (*Brookfiald®)

from ahout 1% o abeat 8% %

vigcsaity typically ivabout THH0 o or mors, sod rmore typioally {6 shout 10,000 0P o8 e,
&
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RO A sconnd shicotive of the presemt hwentlon is the use of thess thiskened, soidie
comapositions i deliver the personnl cary anddor pherrascentical sold 10 the axterior of § wamnal|

sad. fo use this methed fo redoce fritation and sling s‘.%i)‘;z}"}a?’{i‘iﬁ 0 z;:em;gﬁa&iﬁmzs uod having the

«xgmiv i noderately-ormasiiniked PV

BRIEKR DESCHIFTION OF THE DRAWINGSH

Y

[OU3Y Plgare 1 v s woph of viscosity sa oz funclon of fime for an acne gl produsad in

ascsrdance with Exanple 8.

JE31] Flgure 2 ix e geaph of pH ass fmetimy of tine for an sone gol prodeced by secordsnes with

Exampls &

DESCRIFTION OF PREFERRED SMBODIMENTS OF THE INVENTION

{0321 The prosent fnvention relafes to ronposifions comprising of ot one personal Savg
phasmaceutival aold, and lgltly- o ;E}}Qd(‘?zi‘aﬁ.‘-i}’*Gﬁ‘f&%&iiﬂk{‘.{i poly{Mvinyl-2-pymolidong) Chightly-
to mroderatelyscrosshnked FVP™Y to thicken the composition, Bueprisingly, it hae begn discoveored
that the Hghily 0 modeately-crosslinked PV fnvecates the viseonity of these conpositions,
siabiieing the viseosity and pH of fese fomulations thay historically have proved difftaddt 1o

3

thicker and stabilize.  Lighthe to moderately-crsslinked PVP orestes olopant, sonoth, thickensd

compositions even mt o pH ae low g8 L3, & perdiemancs that iy owentbally unmatched by other

B3] Additiosaily, the invention relates to the nae of these thickoned sonmpositions Yo deliver the
EoBpary v< 5 e NP N Ay Y )

rotd tor the kv, soadp, Toeod, or Hps of a el proforably man. Bven nuve surpeining, ® bas been
ssopvered that the use of such thichennd seldic pompositions raduse frriation and sting sigcemiort

sompared 1o an equwivelant formulation not lunving the lghtle- s moderateby-oroastinksd PVP,

bed
]
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B34 Dueto fie inherent onmplexity In these compositions, thelr lngrodicnts, product s, sad
uxes, i will be sppreciated that definitions of terme will help descsibe prefirred sobodimmads of the

Hvention,

~

8381 The fovm persons] vgre compositiosis {or forsadarions) veler o compostifons infended &

topiost use v & manensl, di::iii*imw man, hovsss, oty and dogs. These compositions nchude sldn,

bair, scalp, fool, ov Hp compositions, including those compositions that can bo purchased svith snd

without o doctor’s proseription. These persceal care copositions tan provide sy muanbay of

known bunefily, such sy moistorize, prevent swindiles, drent wilnkdes, fom shin, treat blondshes,
reokiot from ultravioded radiation, protect frove Seormad devenge, Nglion skda coloy, removs dirt { soil
¢ duad skin S blocked pores, and treat kevalosis {eg, comng, entlusss, and wartsh, The porsonad s

compositions sise may comprise sther aclive and son-active ingredionts © sesial in their benelit

oot

detivery, sproadabifity, enolBency, filor foumation, stability, andde thickendng

{0036 The torm fNgfelee 1o wedenwel-orondlinked PEFP, aolose othordse noted, specifically

rofers 0 polymer esontially copslsting of lightlee 0 nwdorately-crossdinked polv{Vovingld-

pyraotidone) haviog ot least one of the foliowing chamsoteristivar {13 an agnsons swelling pararneter

£

detined by U gel vohane Hom ghout 13 midy to abhout 3 midg, wrse proferably T sbowt 18

o

midy to showt 38 mlig, and mogt preforably Bony about 18 mldg to abet 1580 mlip, v 3 s

Brookfiokd visepsity of 536 lightly- to moderataly-orpnslinked PVE i o Hould cardsr coanprising
water 8t 2370 of wd losst 2000 oF, ot profersbly of ot loset sbowt 3000 &P, snd moy pff‘fai’tér;sbiy
ot losst sbont 10008 P, Disclosure for these parensier ranges 15 movided 1o LS. pafent
S073.614 and in Shib, A8, e @l (1995 Symthesis methods for the ixgh ty- b moderatsly-

voxehinked PYE sy disclosed in & number of references, incloding ULE. patonts 5073844

&

5,654 385 and SATTO68, 1 i approciated by a polvmes sofentis! shilted fn the ant that the methad

2

of synthesis s ionnmterial, nasonxh we the produced polymer achioves at fesst ong of e

abovedefined pargmstas,

HI7] For evample, DR patent "614 disclossy difforent srovelinkers and arveslinker amotnts that
y‘i@i‘d" Rehtly- 0 moderstete-crosslinked PYP sultable for the prosant invention,  The effect of

selinkor amount on swoll wodurse and vincosity v yraphiontly ;?1‘&&&81@(3 in Shib &8, ef ol

PORdy Thes, the Hghthe fo modeorately-crosalinked PYP may be prodused by 1he procipitation

o,

3
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velymesization muthod of the 614 patent, by the lndmgs! methed deseribiod fnthe 7388 patent, o
byt nonenguesis, hetorogsneous prlvmerization methad of the '068 patery.  Cersaindy, other
techigues are vontenndated o syothasive this polymer, provided the produst mesty the aguoons

swaltling pavnster sud Brookfeld viscusity requirements,

[OR38]  Pinel poxduct viscosities muy slightly vary o compositions containing Hghthe o

S b
e

moderstety-crosslivked PYP made by thesy different natlnds. Nonetheless, thess varfatione sre

within the seope of the nveotion, as fw lightly- to modastaly-craatinked PYPy thicken low pil
compositions

{08391 Unlesy otherwise apecified, “lightly- o mnderstely-wrosslinked PVP” does not refer o
swellable bul water-bneolable srosstivded PVP, such ax fhe type sold inte commmercial trade wader
3 5 b P R 5. : $N o g o
the tade mome Polele® by Iuicostiomy) Specislty Products, whish diffies frowm the

alovedesoribed Hghtly 1o moderstely-trosslinked PVR.

B848]  The term weoasly refiy fo the propostionadity soefficient hetween shor strens and shegr
vals, sod desorther 8 compositions resistsnes to flow, Because visorstly B dependent on shear wte,

\

speaific messtrement nformation feeh sy visconstir, fow spparastuipindle, and shear rete) &
Wi

woguired o propedy define viseosity,  Ax weed hewein, wveosfty sefery B the propeetionality

< ¥

roetficient determinnd Hons low shear tate, rotationad How, especially the visonaity meeured by the
Broakfield IVT ad Reookfield RVT viseoocters operating st 1 vovedutions por misute {pm) st
250, Beferenwen deseribing the Brookiield measurement of viscositios mpdude the 'ﬁzsiiimssﬁﬂg, sach
of which ia heraby fngorporated In s cntiaty by refossoess Thibodeay, L., “Mosswring visoosity of

wantes,” dmerioors Teborgtory News, June 300, MeGrogor, RAG, “Shell e does visvosity

\‘_}\1

matier™ Pharwoceuticdd Geline, Dotober 31, 2007, and MuChegor, RaE, “When ointments

disappoin, the viscosty story,” Brookfeld Bagineering brochue

[041]  The toomy subdirsdarion refers fo 8 composition Raving twe or pwove npeedionts that &
first prepared snd then Inter blended with other Ingredionty ay pesesssry,  For evampls, sub-

3

fomulations may be made containing thickening agnt{s and Houkd carvieals) Fobiady may or may

ot be sobvents for the thickening sgomi(sl] with or withos sddiionsal fugredionts, and then divided

vk ypeeiiie Jots for e in spectlic formiulation{s) al ¢ later tlme,

)
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%

msnamal, sneh 8 man, K

o

[642]  The toom roplead refors to oy sxternsd pants of 5

ogs, and sspecially man, and includes skiy, hair, sealp, Hps, nnd feet

{98431 The term Iow pfrefors to g i of G or less,

¥

{0Ed]  The torw vere by pdd velors o wptl of 4 ov Toss,

RS Thedorm extremelyior pif refors o a pH of 2 or fees

ES

Fist embodiment of the lnvention

[046] 1o g Tt erpbodiment of the invention, topical compositions are provided that have at least
one parsonad care scid of ot least one pharmuecutioad avid, aud iigj;ii}’» for moderately-crosslinded

PYE In thase compositivus the Hahtly- o modessisdy-srossiinded PVP funotions, in part, @ 2
& Y,

),,A

3

T i svpeising that Hebtly- to modesatelys

T

thickener, sspesiatly o tnorsase the low shear v

Y TS

crpaabinked PVP affeotively thickens towe g, very Tove pid, aad extremely Tow pH personad cave and

pharmaccutical composttions, with reanls that e sssmtially unenatobed by ecisting thickeners.

8471 By virtue of hoving &b lvest noe personat carg o phammwsorutioal acld, thess toptonl

cemppoxitions have o pH of less than 7, and owsre prefveally, sre fow pH compositions: Bven more
preferably, thoee sonpositions hove & very e pH, sl in especially prefivred embodinments, thess
cmnpasitings have s awm@h fow pHl, Gonorally spanling, very low pH and sxtremely bow pHl

e of grostest infersst to the rvsntion, sy thess sompositions bhave proved most problamatic o
i

T

fhicken. Ax it will he discussest o groster detal separalsdy, the use of acidin topial compositions

&

thickened with Hghtly- o modaately-crosslinked PV bae bren dscovered to produse less skin

freiiation and sting than identical Teenaulations withous lghtly- to modwateb-osvalinked PYPR,

,3;,

48] A beoad solection of porsongl core aoid and phornaesutival seld compositions nay
suecessiully thickennd atcneding o the Brantion, Tondeadly spoaking, 8 most prefbosd ;ij‘ﬁﬁtziify R
th i:;gaﬁrm;a aokd famidy, as thelr Romulations most Reguontly exhibit scldin ;@ 1n Gl e At o

thioken sud olabdling, Hydvoxy modds van he divided tndo & subfimilies: slpbs hydegy seids,

it
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hota hedvosy ackds, glpha and bt hydvoxy aclds, snd polyhydroxy woids:

{08497 Alphe hydeoxy aclde are Freguently smployed i skin lotions and fhe Yk, as they s
ansong e st wesdt] exfoliation sgents, By definition, alphs hydvy acids possons & carbesylie
acid grong with 8 hydroxyl group on the adiscent cwbon atom. Both natwslly socunting and

synthetic alpha hydeoxy auids wre known and sudiable for use in the invention. Bxamples of alphs

W

Byedrency acids includs, withott Hmitstion: alpha hydroxysthanoie acid, slpha hydragovtamete aoid,

alpha hedroxyoaprylle acdd, sscorbic acid, sdipie asid, sapelic seld, cople scid, glvontic scid,
frotie acld, lawrde acld, woandedie aold, myelstle ackd, pabmite acid, slearie acid, Hnolele acid,

g

3 A

Hnolenio acid, rickalete acld, olefo acid, tavtarie soid, elaidi sold, and aracdo avid
0858 Most preforred are alpha vdroxy scids that exhilst high spiderois ponetration so that they
miay oxet o mavious offeat on the andedvbng doemis byer. Thus, the most effective alpha
hydvony scids wre those of small woleoudar weight, sned oy glysolie aold sad lsotie scid. This
prafersnce, however, 13 nob 10 agy that the fnverdion doss not wiek i fdekening Mgher woleoular

weight acidy, Ruther, this preforencs merely stcomdizes & sprolad sloss of hydrowy ackds that as

vaed in may personal care and phanmsceution! compositings,

astl  Like their wipha covaterpanis, bela hydroxy soide alas Had wellity v the mvention and fn
skin care products due to thele shility o poncisaie the spidormiy srd selivlly in the denonl layer
HPety ydrowy scids we Gose melecules having 8 cachesavlie seld grony and & hydvoxyl wowp

sepaeatad by two carbon sloms. Again, both natuvally cosursing sud syntbetic bots hydvoxy anids

¥ ¥ v-

s khows and ey be wsed o fhe nvontion's composithue. Spenti a,mmpi“ﬁ of heta hydvoxy

¥

bots hedrorybubmoly wcld, A anid, irsthoosge seid,

v

gutdy E»Eilhtu bt se not Hmited s

sattoyls actd, and S{aontanoyl) aslieyhe soid,

RS2 Also fur use in the thickensd topical connpositivns aue alphe het hydrony soidse Asthe

same sugests, theas sclde coavluin af et on ;ﬁp?&zi vlponoyw scld group and one budg hydeory actd
gronp. Bxsmples of aligha beta hydvony scldy includhs malis aold, oible soid, and tanadde anil,
{0531 A foad mombee of the hydroxy acid Tamily 8 the polyhydroxy seid, which, ws the name

vuggests, are mioleonles having st least one onvboxylic acld fentlond group and mure than |

i
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hychoxad gromp. Podvhydroxy aoids also may bo oxtundly octwrdlng ne synthetically
nanufacturered, and have o higher swlesalar wedglyt than glyoolic acid o baotie acld, As & reaul,

polybydrone acids so losg ponctiating tharcthese fvo alpbe hydvosy scids, and, se a result, provide

3

pentler skin effeots, frpically with weduced fdintion. Esaowles of suitsble pulyhydroxy aoids

olude ctobionic acld, galacines, aod gluconis asid

{0541 Other porsonad care selds and pharmecentiog] sctds s known and sve contsnydated for

e in the thivkened cmmprsitions of thy ivvention E\m}»h}a&m}&* aclds that way be wed e
aminosulpleatie  componnds,  (AAShydesyethyl)  plporadine-At-ethonssulphonie  seid; 3
oxuthiaratined-carboxylic acld {ooystelnel, pymuvie asid, frichlornscstic sold, otidvante acid,

5

Hote goid, avelsic acid, helr salts, odors and derivativey, and bonds thersaf

JBOSSE D oorder to achiove desived product perfemancs, mixturse of difforent scids also may B

¥

shickensd, ss well g3 combinatime of acids sud e conesponding salts. Suitable such salis ncluds
the atkall motal saltz of phosphorie and sulphivic goids, eg. podassium biphosphate and sndium

bisulphats,

{6088]  The thickened wpicsl compositions of the invention may bo med whowe sver acldic
personal se and soidie phanmeceutical prepacstions find wiility.  Accodingly, the smount of

fightly fo modergiely-orasslinked PYR in the comnposifion depends on a ity of parssssders,

including the anount and type of seidix), other ingredianty, and the destiad product fomy, delivery,
and consumey “thickness” avosplanes, For sxsumple, the thicl

waesd composstions ymay be an anti-

aping cxsarn, o lotion for skin Blomishes, s sooothing lotion, & modstirizing compoaition, & skin
Hsendng trostimend, # shuwnpos, or & cvemn Ror mee swoundd the evex o mouth,  fo these
formulations thy aawuaat of Eigiziiy~ o modenstehycrosshiked PVE vy vary foun about 1%
aboul 1% Sedwd of the tolal Soneulation. Mo typleally, Towevss, the amdunt of Hghtly- to
mleriehy-vrosslinked PVP vades fom about 136 0 ahout 8% {afw) of the el Rormulation. As

Hlustrgted in Examples 3-6, thickensd aoid systerny contabuing Bom €3% 10 71%6 glyeolio sold wae

7«

affpotively thickened o vistositine ranging from 15000 oF 1o 37,000 oF with the additon of 4.5%

Hehtlys 1o modhoatebnorieniinked PYP,

JHOSTE AL those addithn levele of Hghtlys to moderately-oriantinked PVP, the thickewed low pH
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sompositions typleally fave s Brookfichl vdacosity, se measured ot 10 and 2330 uding s
sppryrinte sydadle (eup T or TR frons sboat 100D oP to sbout 100,000 oP. {0F conuve, the
product Brookficld visoodty depends on the penaply of fhoiors outlined i the peceding
varsgraphey More proforably, bused on the contemplated product forms, the congpositions have 2

Brookfield viscosity fom about FLI0GE oP 10 50,600 P,

BR8] Recuyse of the stebilized visorslty angd pH provdided by lighty- to moderstebyorossiinked
PP i those low pH loneolsiions, sompositions cumprising this thickenor may be 8 sube
forpndation or 8 complele Bovonkaiion. Considering the shallenges Heing podntion scheduling,
bateh preparation, sud formudation chaages, S exanpds, #may be advasiagoous 1o wopass a sub-
Forpmdation baleh having the Bgltly- to moderatelyomnsiinked PVE, and then nee pontiome of W s
sonng Jalor time 1o propare s oy more feal foomulations,  Alternatively, a complety Grmulation
with the Heithes fo moderstelv-orosslinked FVP oy bo made ol eosentially in one bache The
compositions of Examples 36 may be viswed s oxannpdes of sub-formulations I ey ate not
desired s stand-along pel prepavations feg, for skin cwrel
G

RIS I e mentioned eartior that the amount of Hghthy- 1o moderately-orosslinked FVP in the

shickenad, asidic formudation deponds on g vumber of fotoes, fnctuding the destred produst foom,

gy

H

gk

he  compositims do oot prodeee Cpilllg™ feconpetibilitiss sl phass
separationsfagedomeration vesulting fa heops) nor bopat 3 Meingy exdere to the somposition sven

ot oxiromely Jow pH. This relationeidp hetwsen Hghily- o modorteleovosslinked PYP and

viscosity cannot he overatated, ay thickensrs gorerstly wro not kuown for such low pH systems.

{00607 The thivkening sdditbve conpositions v aecordanes with this disclosmre omy b sasily

v skill frethe art, eveploving mothods

prepared by conventiond! methods known o porsons of ondis

&

IR
such ay, dmple mixing, blanding, and homopanization uring physical neans or heat Mending.

Seoond endodimmt of e dnvention

{BO8T]  In a sceond smbodiment of the invention, the Wickensd topieal cmpositine ave used to
deliver the persons! care audfor pharnacentiea] atidis) to the skin, b, soalp, fo, @ i.i;:z of 8
sanwmal i nesd of troatmend, . As disvussed for the fivyt embedinment of the invention, # s puaferred

B
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for this serond ombodiment that &t least-one persons! osve ackd or af least one pharmseentivad seld is

salscted from the gooup consisting off  hydvoy solds, anunosulphonic sompoundds, (W2~

dnvvetnd}  plrosssine- IO Z-sthaneendphonie seidy Zeovollupsolinoedcatboxylie acld

{progesteingd, peravie sold, tichloasetic andd, cditvonis scid, diode seid, seclite acid, thelr aslts,

esters gt derivativey, sud Heands thersofl

w3

BR8] Agsin, sspecially pacforred usex inclads those sompositions having hydeeey soidy, such s
alpha hydroxy aolde, hete hydroxy avidy, alphe and bote hydeooy soidy, polyledrogy aoids, thei

salts, estors, derivatives, angd blends thavead,

™

{0631 Ax an exionsion of this wes, I has beon diveovered that e wee of these thivkened topload

conpasitins reduve the sHscomiont of frritation and sting cenpaved o sa cgnivalent formulation
withount Hehtby o munloratelecrosslnked PYPR. The merit of thix clalm was wrovided frome theee
mdensndent, Sdndpaety clnical laboratory svaluations, sy dscuseod in Examples 16012 Withowt

batng bound o thowy, one school of thoupht v that Hghily o muderstelrcrosslinked PYP in Hhese

formulas crestes o gel network with the acllis), moderates 8z telosse, and Hne mekes these

T

cemposiions gentier ou skin

[8084]  Hecatse fritationdsting was ovaluated wing the simple foomadas of Examples W13, &

3

witl be appeeciated by one shillod i the et e sgnifioant Roenvdation dovelopment may be
puvaned 1 makhniee the comprsition and use bonefifs sadwnced by this Invention. For sxample,
products may be fweouiated with exfoliation, Thming, pusistedsing, andior denmal peefsis
sifent(s} comparsie t odisting producty (without lghtly o sdesately-erosglinked PYVE), bt
shich reduve or oliminate irthation anddor sting. Such produnty saay be found o be ovesadingly

oo even on the most senaitive of skin,

{06S]  Alternatively, pradicty can bo foonminted that muintain te lovet of drritation sndior sting

of suess praducts (withont Hghtly- to modvratel-crossinked PVE), bue which provide grealsr

B

3

efodintion, firming, nodstoriedng, ainm dems

These prochicts ey be slmed
at- enhivesd-perfortranse praduct Him, o Qi}{%‘i‘gﬁi}s‘\i“{iaﬁs intended o be uzed vider the care of &

vhysicisa,
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Chionah Additions] formulation ingradionts and adbosus

W65 Due o the reguiroments of snd perfonmance, i s supeoted that the toploal somposit

this fvertion will bo nsed togather with sther additives to Rather enhance (e propaetios of the

2

finished wodnet. Such ingrvdiznty may be ncorparated without slering the soope of fhe currast

‘S
oo

¥

inveniion, and nay be tnchuded Boneder i produce the necsssary products,

{0067 Those topieal formulatisos nevitgbly bave s Hould or Bgudd-lke comler gt aides to

disfribute, disperse, ambor disselve e fopouletion ingredients, inchuding the Hehtly w

moderaisly-oroashinked PVR. Relection of these sandors & not lumwed, fnssmueh as the
formulations have st fesst one personst osre acid or &t losst one phermecentical aeld, and examyles

of Tiguid caniers nolude waler, aleohudy, vily, esteey, ard Monds thessof]

68T The compraition of the fnvention alvo van contain e of move additions] sdditives shosen
frron vondiBoning sponts, protecting spenty, steh ss, fob ovanply, vdiosclubly, antbadioad agents,
sutioxidtonts, wilmmive, uHraviulet sheohers, mnd pro-vitanday, fixing sgody, oxidizing agents,
redusing spents, dyes, cleansing sganty, anionis, ostionis, nonlonin and wupholerde surfctants,
thivkeners, perfumes, peartiziyg agonts, stabilivers, pH adiustors, fltors, proservatives, sstiovde aud
nonksge polvether sssociative polvorethanes, polvimers ofhier than the watienie polymer deserthed
hevedn, vopetable oils, wmiverad olly, synthetie oils, polyeds such as plyvols and plyeersd, sificones,
aliphatin alochels, coloraals, blosching agsots, highlighting agents and sequestownts. Thess
additives ave pravent in the compostion sceording o the nveation in g}iﬁ’{}g}tﬁ'&‘ii}i}ﬁ that wsy range
fromm 096 1o 20% by welglt in relation to the total weight of the cotupesition. The peecise wumng of
o additive may be castly detsrndned by an oxport in the fleld socording 1o By natwre and s

funetisay

o6y When the finad product sime to profeet the wser Home uhimviolet sadistion, #t owy be
destrable o lnpdude oue o poore UV abaorbom, To this context, the o wisowedef and TF mean
clostromugenetiv radigtion, es;x‘:ci alfy solar elestimanagnetic vadiation, with g wavelength from abiag

100 sy to abont 481w, and elndes the UWVRAL UVWR, and UV subclassifications of such

sadistion. The twrm {054 means uitraviolt electromuguetic tadiation with & way eim};,ﬁ‘ froan

1
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sbout 330 mn o ahout 400 nm, and Inchudes UV-A1 (from shont 340 nn to abvut 400 syn) and LIV

35

A2 {Hroan ahoat 320 nueto sbout 348wl

The term DF-8 nosss uliraviolst elecromagasiic mdintion with g wavelength fiom sbog 350 nm

3

fo abowt 338 noy The form U000 msen wlbavindet elecirmnagnatie radiation with 3 wavelangth

a2

fromeshout 200 ne o about 230 mne Fiaadly, e form UF absovber mieane vy entity thet absoths,

\

aonttons, andfor reflecds any wavelength of XB'V sachiatim,

3

{80781 Soiteble UV shaorhers that way be jocliaded in the mgﬁmﬁ comnpositions and usos of the
mvention most Hiely will depend on loeal regulationy. Bocsuse the sules govaning the nanes and
usaps levely svolve over Ume, B iy tmpoasible 1o fnchide every UV abaorber that may be need with
the investion, Typteal 1TV shaorbors uolude, withomn lidtation: ooty! saliovlstey peniyl dimetid
PABRA; ooty dimethyl PABA; benvopbanone-1; borrophanonsd; 2 beywotriazala- -4 Gadis

]

I{:ﬁ"‘;‘«g}s‘.’ﬁﬂ}ﬂgﬁ}&imi;’ sty b Reoyanod, -dipheniacryinte himzszsmas‘fstiizyﬁ salioviate; bla

sthytliexyloxyphions! methoxypheny! tlasing melteldl 22,6 8-pontncihyld-piperidy Dsehavate;

2Henzotiarole-2oti-danethyiphenal; diothvihery! butamide tiazong sy divosthyl PARA;

4, 5-bis{eotylininmethyiyoecresol CAS munber 8377700 red petvolenwy; ethylbogy! tlaemg

osiomryiens; emmylbe-methoxveinnanals; dunoctizels; Hlasivnm diodde; Jdbdiern-butyba-(5-

cidore-2-benrotrivande Saibphenol;  Jdodrosy-dostyloxyhonzephenonsy  bonsophenune-2:

ditsopropyl mudlivlcinnanate; FEG-2S RABAL 241 Ldincthylaly -6 13- L I -demethsdeiuel-2-
hydroxy-Snethyiphanylvethybdamethyiphonyl  aovvlaty  drsmetrizole teigflocane;  wathyl

xS

sntheaniiaty bugyl methovydibonworinethane; 3-cthoxvethy]l pomethoryeinmanate; henpytdens

snpho sulfonis scid; dimethoxyphenylf 3 414 dxlinwtly! L 3-pentanedions wine oxide; AN

e

hexane- 1 Adivibial 303 Sdi-orabuiyb4-droxyphonyipoptnreanddl, pomissndaitol totvakizld

{3 5 direribatyl-4-dn dm“;?: slipropionate]; 28-dierebobl-4-14.0-bia{octyithior L3 S razin~

Tylanving] phonol, 2(3Hbenvotriarole-2-yR4,6-his( im:nfs.-:ﬁ}yi-\‘% SdwrreieibyDpheaoly bolamine

X

saliovinte; disthyhinchunine prpethoxyuinmmete; polvsilicone-1% CAS numbsy 1823613340 4+

methyibeneyiidens conphor, Maogtrizoly; Nephenylb-benesenamine reaction prodasts with 344

trimethyipentene! sulisobonzons, (2-ethylbexylkEovane-3 3-diphanylaceriate; digallov! miskeals;

m}iyaﬁr:@imié{t« methyvibensylidene oamphon glvcery! othvibeunoste dhnsthoxyehwamater 13-

&

B2 avane-3 T M e diphenylscryloyloxy R, be-{ Ii ovans i@ 2 8, 6-etranwe el oplpedidyly
subuoate; §§8¥’R’5&p§’mﬁ€.‘smﬁ~.§;, E 3 S-is3, Sadvere-butyl-d-hydvonybenzell- 1.3 Stridies

JAGOHIESHlonyy hexanethydendiaming]  benophunons8;  etheb-db-binthydsnoyprapyl)

18
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andnobenzome;  Serbutyb2-(Seohloro-2H - bensotrinzole-2oy Fomethyiphenol;  poaminobansic
soidy  J30303.5 8 exavershotvbag i nesitylone-2 4,840y Dids-cronoll. lowasne whth
dibydroxyacsionss  beweophensse-®;  bemsophenoned;  ctiplhexyd  dimethoxy  hoszylidese
dloxsdnsidizoling proplonatsy NN blamy b N bie{2,2,6, 6 totramethyl-d-piparidingl) - 3

benzylidens camphon  frephtbalylidens dlonmphey sulfipsie acidy conpbor  benzathontum
mathnauttate: Modizuliaade dsodion sloorplens; fralie aeld; 2T Hbamotinole-234-{ 41,33
intramethyibutyhphetol A 6-bis{dadenylthiommathyDo-cresnly §-2-glucopyranoxy wopyl hvdtoxy
henzophenons; plenyibenzimidavals sulfonie soid) berophrnons-3; disthylanne hvdroyyboeay]
hexylbersonty; 3 YdiphenylaerylopDoxy imethyl fpropane: athylhexy! prowtlenyeinnamate, sad

hlends ot

HIOTIL For sxample, the compositions scooding v the vantion may be wied fo moishize,

soothe, wisdn medstors, aedir smooth shiy, eapeainily skin of the bands, elbows, snd foel, and

arcnind the eyss and puath, Highly preferred wre Udokened Sovevlations that wre non-gressy, such
3

ax Jotions having plycerin, caprylivduapric tighyeerides, hydgensted cocoglysorides, andior one or

mene vopetable oils (e g, helianthuy sl sovhean ofl, Husced ol and olive oily

7Y Any keown conditioning agent &y wselul it ,gxcrsomi care composiions of this
hrvention. Uonditiondng sgents fanction s fmprove the cosmetic proporties of the haly, pertivudarly
soffuoss, thickening, wilanghing, fool and statie clecttiony sod voay be fn Bondd, semi-aolid, or solid
formn such ax mdls, wases, o guns, Shndharly, sny known skin aleing sgent v weefid in the

gents inchude cationdo polvmers, cationie

,
2
y
L
b
ey
%
=%
.
k=3
7%
2

gotpositions of idy invention, Froforred cond

HIB73] Conditioning agants may be chosen from synthesds ofly, winersd oils, vepetable oy,
fluorionted or perfluorinated sily, nattesl o synthedie wares, silivones, cationic polymers, proleing
and hydeaiyzed prolelng, cormnide type congoundy, cationie surfholants, fatly susines, Sty scids

1

angd oty derbeatives, as wall gt mixtwes of theee difforent componuds,

874 The syathesls ofy inclade polyoleling 2g. pob verededing wach ws polvbitenss,

polyizobutones awd polydecanss: The polyolefing can be lydeogonated.

)
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TR The ounesd oils sudiahle Tor o in the cxopoeaitions of the fnvention Ingluds hexadesans

and oif of paraifin

[OT6] A Het of sutieble mumal and vegetable sils conynlass sunfloower, com, soy, gvocads,

jojuba, squash, reinin seed, sessme sced, walmit oils, fish ails, glyesrol Beaprasapeylste, Pocoeliin

ofl or Hauld joloha, and blands thereof.

a«.
44-M

soeshvntue, lavender, vetiver, 1Mees vobebs,

{BRTT] Suitable natwral ov synthetic nily §
fomon, sandsbwond, roxemary, chemuonile, sovory, ntulney, cinnamon, hyssop. sswgway, arangs,
goranium, csade, sod bergamot

08781 Suihle satueal and synthotic wakss nclude camanha vy, vandelils wayx, alfs wax,

PO

pivaliin wax, ceohariie s, vogetable wakes such ay oltve way, tos wa, :s‘;’(is\msm*esﬁ jojesha

vy, absoltte flower waves such ge blask onvant Hower wiy, sodmsml waxes suel o hess way,
modified bees way {covahiclling), mwarine waxes and polvolefin waxes such ax polysthviens was, and
hlends therent

{8078 The cationie polymers that may be ueed oy 2 conditioning sgent sovording to the Imvention

%
i

w propertiss of bair osded by detorpent somposifions, The

ave thoss know to improve the cieme
sxpression Yeationic polymn™ a8 used herein, fndicatos any polyiier containtug sstionic groups
aodfer tontzable groups in sationio grovps, The wationde polymers used gonersily bave o moleeniw

wedght the averige nmaber of which Sl botwson b 308 Dg and 5,000,000 D and profersbly

babween 1060 Ta and 3,000,000 Ds,

olvimers arg chosen fom among those contateing paits nclading

’fﬁ

{0801 The preforrest cattonin |
prisnery, sccondary, terfiary, andfor quaternary aming groups that may sither forn part of e msin
podvimer ehain or a aide chain,

S

{0081]  Useful cationie polysiers helude knows polyamine, pelveminowside, sod guntomany

Y

polyanumst wa of polymmers, such s

£
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82T (1) homopolvowrs and copolyvmers derdeed from avpvlic or methuorylis sates o
amides. The copolynmes can oolaln one or ouse wndy devhed fromy agrvinmides,

methacryiomides, discstons sorviamides, sonlamidis and meothaseylamides, aoylis o

methacrytic acids or thely eatery, viryllostmns sach as viny! prdidone or vioyd seprodactany,
and vinyl esters Sproific sxampley twhader sopolymers of sorvlamide andd dimethyl amine
cthy methocryiate guaterataed with dimetiel aullite ov with an sikyl halide; copalymes of

sorvimoide and mothwavbel oxystind tinathy! ssanosins chk;ﬁ@; the wopolvaer of

sevvlamide snd methacrvloe! oxsstind ety somontun methospilbtey copolymen of
vimyd pyreohidose/diniivhaineatinl sonviste or methesrylaty, splionally quatorntzed, sech as
the products sold under the name Oafqun™ by Toicmationsl Spesialty Produety; e dimetint
amine eihyl wethuorviateiviay! caprodnotandvingd pyoolidone tovpolymers, such ag the
procduet sold wnder the sane Geffin® VO 713 by Itornational Sprelalty Produsty; the i
py,z‘mii{‘iw}:;ffmaiiéﬁz{;ij}‘-‘i,smli{%iﬂ;smg}yi cifirsar;z%h}*iazi e copolymy, marketed under the name
Styleze™ €O 10 by Intornutionsd Spesialty Products; and the vinyl pyrrolidoweiqusternized
dimsdby! smine propyl methaorylomide copolymers such as the product sold wnder the name

Cufouat™ HE 100 by iernational Specialty Pamducts (Wayse, NI,

R3] {2} derbeatives of cellulose ctbere containing quatornary smnwnban grovgs, such ag
hydeoxy sthy! celinlose quaternary ammonisg that By ronuted with an epoxide sabstiiuted by

3 irimethy! anomondom growp,

{IOR4] {3} derivatives of cationde celludoss such ss velinloge copolymers or derbvatives of

Y

celhulone prafied with » hydrosoluble gualsnuny nmonbun mesomer, oy deserbed w UE

3 1

patent 4138578, such as the hydsoxy alky! coltulose, and the hvdeoxpmethyls, hydroxyathyl~

o

or hydroovpropyd cellidose prafted with a salt of tasthocryioy! oo trimetind anwonium,

3

sethacryhavddopragy] imethyl ammontam, or dhwethy! dialis! snomontum.

JBORS] (1) cationie polyasccharides such s Jesotihed fn ULS patents 1889578 and
A 031,307, puar gums condabising csBonls wiatky! snumoniu grovee and gosr gaas modifisd

by sowalt, 2., chlovide of 2,3 epowy pedpy! trimethy! stiunonium,

1R
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0SS (3} polvmars composed of pocoeiayl onils and alkylese o hydeogy alkylens

divalat radioals with steaighy or branehed chaine, possibly hernupled by stoms of oxygen,
sulfur, nitroges, wr by sronmtio or heosyelie oycdes, as well as the products of the oxidation

andfor qusternization of such polymer

AR (&) water-suluble polyansing awmides mepared by polycondesation of an actd

eonvipsnind with = padys . These polyamine amides way b reliculated

[GORS] (V1 dedvatives of polvamine somides reseltng fom e oordensalion of
pohasieoylene polyantines with polycacboxylic avids followed by alooslstion by bi-fowtional
ggonis,

FROEST  (3) polvmers oblained by renction of 8 pobvalkylene polyaming containing twe
prinmry aoune groups aned of denst sme sevondary sovvne group with & disyearbeybie scld
chosen front among dglyeolic seld and salursted divarborghie a;ii;)i‘xgziis acids haviog 3 4o §

o

soms of carbon, Buch palymers sve desoribed i U8, Patentn 3227815 mnd 2,961,347

WG] (9 the eyclopolymurs of alkyl diadyl menive or diallnd disliel smmesrdon such as the

¥

Bomopolymer of dwethy? dially! soononiun ohloride sad copalymers of oyl dinwtingd

-3

snaventan chlonde and ae VE&E 1de

3

OB (H) ovtormay dlsmmonivan podynsens sueh sy hesadimetinine diidoride.

. . ® 4 oqp
0931 (1D qustornary polyvammontum pobvmery, inclading, for exengely, Misged™ A 15

A4
&

i&c‘iiz*‘a;:{,si‘“’ AU, Mirspol® AZ 1, and Mirapol™ 175 produets sold by Mbsnal .

B (12} the qustoranry polviners of vinyl pyrecdidons and vigd bnddazole such as e

products sold wnder fhe swmes Taviguat™ FO 03, BS54, and FO 370 by BASF Corparsation,
O] (13 quaternary polyamings,

[BOSS] (14} cotieudsted podyatens bnown fn the st

e
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[ROSET  Other callonic polymers that may be used within the comoxt of the tnvention sre cationic

proteing or hydrolyzed vationio motsing, mﬁi}»‘&ii\yi susiinines such ss polyethvimelnines, polymers

containtg ving! pyriding or viny] prridintun sty condeasatas of polyansines and gpishlothydving,

guaternary pilyiesthanes, and devivatd

{B097] Proformd catfonin ;ﬁ@‘iyniasfs sre dordvatives of spumtornsry  collubes siiusy, the

homopolyares and copolymers of dinetin? db anmoaden chledide, guatornary pobeers of

wipeyt pyersiidone and viay! lmidaeele, snd nivipwes thevent
{0881 The conditioning spant can be sny silioone kuown by those skillsd in the act b be usefnl ax

g conditfoning agent. The sHicowes soitable for use accmding to the Invention nchels

T

pobvorpanosiioxanes et ars insohidle i the conposition. The silionues may be present &t the o
of oy, wakes, rosins, & pumy, Thay may be volgtile or nopvolatile. The sillvonss can be wiveted

&

fromn polyatiodd silinanes, polyary! sffoxanes, polvalkyl arvd siloxsnses, silloone gums and reslss, sud

pdvngans sloxanes modifiad by orgrunfimetions! groups, and mixtures thereot,

{9 Sutteble polyalky! stlmanes include polvdinathyd stlixancs with ferminal tthuothy! silyd

o

groups of formingt dinmethy! silanel grovwps dimethivonol} and pobvallnd {U-Cagd sifoxanes.

3
3

Eﬁi&iﬁﬁ} Suitable polysliyl andd sifonaes elude polydinetind methy! phemy! slovanes and

W

polydimetivd diphomy! sthoanes, Bosar or bowched.

{0181} The sHeone pums suiteble for use hersin include polydiveganosiiovanes preforsbly
havige a mnabiraversge moleculyr weight hetwaen 200,004 Da and 1,000,000, Da weed alowe o
siixed with a solvent, Exampley inchude polymethyl siloang, polydimetio! dloxanefmatind vingd

silosme pams, m}i}-*é:iz}z{%‘&zy} sitoxanc/diphenyl sioxame, polvdimatind. stfoxane'phenyl methyl

stoxsne and pobadimathy! sioksneidiphenyd slaxansfreethyl vinyd stfoxee.

0818 Sultable silicone resios fnolude siliomies with o dincthyVsimethyl sttoxane structure an

resing i the wivaedhy! sHloyystiicate fypa

2
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ites
83 The ovpansemodified ailicones suttable for wse i the vention nclude sficonss such as
these previousty defined sud containing one o mave organofuncioe! goups aitached by means of

3 hvdroarhon vadical and geafled sifosated polvers, Partioularly proforred ave antino funclional

sifloonss.
{68I04]  The stlicones may be used I the oo of emalsions, nano-stulsions, of misro-enndsions,

BRIOS]  The conditiondag agent van be 3 otedn o hydrolyad catfonde oo non-eationde moldsin

Vxamples of these compounds lnclude hydiolyead collapens having triothy! svamonium groups,

hydrolyped eollapone having wimeothyl mmmoninm and wimethyl steary! ammoniur. chloride
granps, hydrolyzed anird protelng hoving trinoothyd bamgd sowoonium grovps ey livitnonius
hydredyred sminwl protein), hydubveed proteins havisg groups of gustonury smonium on the

solvpeptide chatn, incluoding at fosst ove U-Cp alkyd

Q0106 Hoedvolywed protebie fovhude Croguar L in whish the quatemary anwooniunm geoups
3 ; £ SR

inchede & Ui allgd growp, Croguat M, in shich thy gastomary ammordom groups inslode Ty
slkyd groups, Croguet § by edieh the gustornary ammondin groupy faclude o Cgp alkyl group awd
Croteln £ b which the guatermaey apuponiuny groups Include af esst ome GO stk wowp,

These produts are sold by Groda,

8T The conditioning agend can compriss gustornized vegetable protelus such s whest, com,
or soy proteing suek as cocndinonting hydeodyrsd wheat protely, lnudimontion hivdrahyzed wheat

~

protein wnd desrdbmonium hydrolyeed wheat proteln, 2-Neatzarod aming-oeiadecane-1,3-diol, 28~
behenoy! wming-ovtadecane-13dinl, LA hpdny-paladivylanino-ostadecare-T Adiol, 2840
stegroyl  wonino-octadecane-1 88 mdel,  NMsttaryl  phiviosphingosine, 2-Mpabnitopl it
hesadensiond 3-diod, bs-{Nipedragy ethel Necetyd) malonnenide, M hydroory oy lbN-3-otoxyl
Lohydvoxy proped) sonde of cepylie asd, Nedovossoos! NMomsthybD-glucamine and nudstuges of

>

such compotinds

O8] Thevonditioning agent cen be g cattonde suefsotant such 59 4 salt of'e lmary, seconday

Eo e

e triary fasty amdny, optionally polvoxyalbylensiod, a guaternary smmontyn salt; 8 devivative of
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fadssnlios, or au aniine oxide, Silable cxamples lnclude owwos b, or b sl quslomary

anunsdun compoundy with a countarion such saw chloride, methosulfale, tosvlale, ste, haluding,

&

Bt not Bmited by settimoniums chfogide, dloctvidimonion chioride, bohomrimontum methowndfss,
amed the Bkee The presense of o quaternmy anmoniunt compomnd by confnction with the polymer
desmrihed sbove redusey giatie and enhancey combing of hair in the dey state. The polymer alag

b

erdwnges e deposiine of the guatnmey amgioniing sonpound tatn the halr substvale tan

,,,
=

entncing the conditioning elot of hale,

oI The mmﬁ;‘ifiming agert san be any fatly amine ksoen o be gsefid s a conditisning

agant; e dodeoyl, cetel or stearyt aminey, such a stoavamidopropy! dimethylamine.

-

0018 The condlitioning sgomt can be a fafty avid o dertvatives theren! bnrom 0 bs o

Lt
w2
£19
s
P
[
T
%
“

conditioning agents, Suitalde fatty ackds Inchude rayristis acid, pabmitic sold, stomie andd, hebeniv

auid, slele actd, Noolele soid, and isostegrie seids The dertvatives of Suty aoids buclude ewboxyliv

ester avitds inohuding mono-, dis, trie and ot eyl astds,

HIBIEY]  The condiioning sgont o be s Hewingted oo perfloovingted ol The fluonidated pily
may  also foorpoehons aneh ax Suvamdnes, eg, pecfhronstibatviandng, Suorklated

£

hvdmcarbony, such g perlinorodecalivdeonaphthalens, Huctossiors, and Horosthers,

6113 Ofcowrse, mixbaes of two or move conditioning sgenty can bo used.

{61131 The conditioning sgent or sgents osn by prossnd i an st of 00015 to 20%

KW

preferably fom 00196 o 1090, and oveh mowe g:s;t@f'ﬁzz‘;;i fy from 1% t0 336 by wwelght bosed on the

{ntal waight of the sl composition,

1081141 The astoxidants ov antiradics! agerts sun be sslectad fom ;ﬁmm-z:sis such g BHA {rern
tutybd-fvdroxy smisplel, BHT E5-dierrbuybporent), TEHQ ferrbulyl hydmaguinone),
solyphenels sueh s prossthoovanadic oligowers, Savonolds, hindered sndnes such ax totra aming
vipoidine, erythorble sold, polvamings sueh es spermine, wysteing, slotefons, superoxide

disoiutsse, fod hotnforsa,
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901181 The vitudng can ho selectad frome sseorbi seld (vitamln O vilamin B, viamdn ¥
aeetate, viianin B phoephate, B viaming such a BY and 8BS, placin, vitamin A, sad doivatiees

therend, The provitembn can be selected fon paathenol sad retinol.

[B0116]  The profocting agont vas Be present in an smount S.001% fo 20% by weight, ;}z\c:i‘mﬁisiy
fonn Q0190 Lo 1096 by weight, and muse preferably G o 5% by weight of fhe total weight of the

finad composition,

RO o addition, the compositiong ascoading 1o the invention advaniapemasly include at keast
ane saefsctant, which can bo pressnt B si amowst of 1% and 60% prefersbly T sd 4%, and
arore preferaidy 5% and 3095 by weipht besed o the totsl weight of the compositten, The
surfaciant raay be chosen om aniong anionle, amphoterio, o non-lonie surfactsnts, or mixiures of
thom kuow to be usefud I personal s conpositions,

[B3118]  Additional thickeners ov vistosity inoreasing rpents may be inclnded In the compasition
oof the trvention, such ss: Acsismide MEA; sarvianide/ethalkomiven ciloride sorylate copadynier
aervhaidedthyirhoonium chloride avrylstedathalikendam chloride sorvlate copolymer sorviamides

copsivmer soryluidelsndivm sorylate copolvmen sorvlamide/sodium ssevloyhlincihy et

copnlymer;  soryhiodacstoacstogyeihnd neteorylite copodymeny sonvlatesbohencth23
methaorglste copobmery  aoovlstesUheChy alkyl senddale oroaspobvmey;  asovlals
Haconate copolyroern sorylatev/cateth-28 mothacrylate copolymey; senvlatesfanrsth-38 mathaovylate

:

copolymer: sorvintesioaboath-25 aavlate copolyiosy; servidenabnath-38 aconste copolymen
serviabslonraiindd sowvlale copobney anvloteeisbearethe28 Hagonale  copolyme
serviatedstennath 20 mothaorviale copebyner) aovistiefleary!l  nwtheadate  copolymen
servinfesfeinyl isodermnoate  croaspobymor; sorglic aciddeorvlmdtrogens copolyvmer;  sdiple
soldimatind DRA wosspolymer; sear; agamesy aloaligenes polyssosharides; slgin alginie aoidy
slomdamide TEA;  slmondamidoprops! belaine!  ahwdnundomprosien hydroxide  slesrals
ammonisg sorvistesfarrvinnifrogens copolymery amumoniuny sorylates sopolynwery mmwmonium
actvloyidimetivRavraldvingl Soespide copolymany;  smmosian servlovidimethylamaie/ VR

capolynen anrnonium alginats svvnostun ohlovider ammonium polyaerpleyidimetiy] teoeks

smmeninmn sulfste, swoylopesting sprivotamide O sprleotarddopromyd betaing: searhidyl

24
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o

k

sloohol, arschidyd plvonh aschis bypopaes {pesmdt) Houn asombyd neeflodaifanol postingte;
sstvsgaius gummifer gumy atepulgiter avena sative {ost) Remel fowr aveosdemide DB

aoclmmide MBA: behassuamdbde DEA; babassuamide MBS

svosadanddopropyl  helatos

hahassuantidnpropy! betabine; bohenumide DEA; behonwnide MEAL hohonamidipropy! betaing
Sehenyd hetaing, bontonity butexy ohitnauy cocsudpings spinose mum; calelum algiuste; calohun
envhoxnymethyd celiulose; valohnn vavsgeensy; saloium ohioride; calcium potassiom carbeanen
antolom stavelvoctenyisnccinmieo; CR0 alloe steants vasnlanidopropyd bolaine; sagramide | SEAL

sapvelospramidopropy! belatng; carhonsary cathoxvbutyl shitosarg corbeomutiyd oelhilose avelate
5

Faatyrates corboxymethy! ohithy carhoxymethyl ohitosan; curbogyrmethyl dextran; carhoymetind

‘tz}*érm}?e&ig?meﬁE@siase; carboxymethyl hyvdroxypropy! g camnitine: sollnfose sodtste proploagie

g

carboxyhue: collaboss gumy covstonin siligu g onteary! wleoliol setyl sloobol; cotyl babaseuate;
outyd hetaing; cetyl glyeoh cely! hvdrovyethyleelivlose; shimyl slecholy cholestoralfHDpullilan
sopolymer; chadestery! hoo! divsebemate pullubng oittus susantinm dolols {ovange) peel exivat

\

anide DEAS cocamide MEX; cocamide MIPAL cocwmidosthd betaing socamidopropst betaine;

cocamidoprapyl  hydrowvsulinine:  copo-befalne;  sovoqbnadeoorvsubiadne; coconet aloshely

pess

cocofolenmidopropy! botsing covo-Delladng cocoyl swcontnamidy DEAD corsamidefocamids
DEA cornunide BEA; croscammellose; evovslinked baviliuy'glocovehodiom plvtamsts Somentg
cvamopsds fetrapmoloba {puar) pomy deeyl sleoboly deoyd botalney debydroxanthan gng dexiving
ahiboraylidens soshitely  disthanohwndnoolvanide DES; diglecolCHDM VisophthaketogSTP
gopolymer;  dihydroablety]  bohenste;  dibpdropranted  fellow boosybvonium hectosite
dihphoxvainmiomn  aminoscsistey  dimethiconsPREGI0 wosspolymer;  dimethlsone/PEGRLS
srosspolvaisy, dimethioons wopyd PGbotaine; diethylasylamidedaorclie anidfpolysiyrons etfyd
mothgersiate copobymery  dmethvloorvihimidedsasBium astvlopldinethvlisevals srosspolymen
distearsthe 100 DL DMAPA survlsterfacrlic soidfacrvimibiogens copolymern eruesmidopisyt
Idrosyruliaine; ethylonsdsodium acrylate copolymern gelating pdien gumy glyeeny! alginate:
glycine soi (rovhean) Hour guwr hydeoxypropyittivundom shiorldy) heotwlley hyadnvonie agld;
bydrated sthon; hydiogenated potale sterdy, hydrogenated iallow; hydengenated rellowamide BEAL

4

butyl  methvleolodoze; hydimvethy!l  sorvistefsodinm

hydeogorated  tallow belatuel  hydresy
acrviovidinety] towate copotymen hvdrogyetiplvelivlosy; hydroxyethyl chitosas Tedunsyetiyd
eﬁ}yiﬁe}i\;ﬁa}sé; Bydroxyefipl  stoarsndde-MIBAL  hydusoybueybhedronympddstd babsing
hrdiesypropyieeliolosy,  Bvdroxypropy! chitorary  Bydeovypropyd otfpdenedinmine eavhomay

fvdiypeogyl puery hedeotypropyt wethylestidose) hedeoxypropel sotfgdeclicloss  stestoxy
& ¥ ¥ BURY RO 3 ) k3 g ¥
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efttors hydrowypropyl slareh; hydroxypropy! sterch phosphutey hydeoxymopyd sambhen gy

fdupysteanmmide ME&;  isoholyleveiodbon meleate  copolymen  bostowamids DR

roxtearatdde MEA; feostcavmide  mlPAy  sostomanmidopropy! betaine;  Isclamide MIEQ

fnpraids MIBA lorsmidemyristanide

fonoliaaide DEA; burankde BEA; lnvamide MEA;

DEA; Isusenidoprapyt botaing }ﬁ{}}'ﬁmidﬁpm}}y‘i hydrogysultsing, laurindino bispropansdisl; Iyl

1 by

sheabet T hetsing, laweyl hydvosysultaine; lnmyosists? glveol fyvdrogyprops? atber; hamd

»

%

siBaine: lecithinmnide DEA iis‘miﬁfa:;}idﬂ DRA: linsleandde MEA; Hrolsumide MIRA, Hiblum
msgneston siliostey Hiblum mognesivey sedinm siliaste) macrpeystis pyrifon fodpl m sgﬁﬁ,‘i w

slginate; megnesiumdhminnndhydroxideioarbonaty; magnesium shominun silicatel wagneston

8 ey

sificats; magnesiom tisileate) methoxy PRG2Zdodesyl glyent copolymer) motfivliellnlose;
k P ) Tt . e b $

meflnd sthylesthdosst el bydvoorethylonthulony ndorourysialibne cothdpsy; milkamidopropyl
brtaing minkemide DEA; minkenddopropy! betaine; VP& ayrintate; mvsdemoniioaits; Morocoan
favw olay: myvcistandde DIEAL wmyristmide MEA: mvsivanside MIPA, myristansidogropy! betaine;
awristarmidoropy! hydeoorsudiniog wpristyl alechol; wmyvristy! bolaing) satle gany sumoxyuyd
hydroxyothvicelinlose; owtamide MEAL ostamidepropy! belaing: actacossyd glysol sostearste;
setadeodne’™MA sopolymey; oleamide DEAL olamide MEA; sleanude MIPY; olomnidopropyl

betaine; olsamidopropy! hydroxysulining sdeyl bataing clivamide DEA; olivamidupropy! beteing

camaide MEA; palaanmdde DEA

; palmamaide MEA; palmamide MIPA; pebmaidopeopyd

betaine; palmitmmide DEA; paloiinnide MEA( pelmitarmidopropy! botadng; pabn kornst elochel;
pal komelomide DRAD palm kerelwnide  MEA; palm bomclandide  MIPA;  pelwm
kornelamidopropy! botaing: peasclambls MEA] pesnutemids MIPA; peeting FEGE00; PEG-

croespolymery PEGAISOAdeoy! ahooholf8MIN copolvmer; PEGITS  dhisostesvate:  PEG-ISR

3

stenrate; PEGIE giveers? tristowrate; PEG-140 glyoory! wistearate; PEG-IOHIN copolymsr g
deoviistiadeseth-20 othey; PEGHOWIPIY copolymen PEGHIB0Amweth-500TRMG coprdvmey
PRG-10 eyl dimethicons crosspolvmen PEGUE eyl dimathioone orosspolymer; PEGEM,

PRG-SK PEOTM, PRG-OM, PEGI4M, PRG0N, PEG-23M PROZIM,; PEG-45M; PEGHOSM;
PEGUOM: PEG-1ISHG PREGHIGONG PEGIROMG FRGAIZE mathyl ghwose olealy PEG-

Bfnctosenol-40 MG copolymers FEGAISE postserytheinn lebastearstyy PEGRG

rapessedanide; PRO-18Vsteary] alonhol/SMIN copolvmiern phescolus angolardy seed powder;

polianthes tobeross oxtiacty polvecryiste-3; polyscrylis scid; polyoyslopentadionsy polyatheriy

&

potysthylensfizoproprl madeateMA copudval; polyglyveenydd distlisane a_:i‘ims’ti;im}p;c-; pulvglyoaryls

o

oy

3 prdvdimsthylstloxyethyl  dimethizone; polyradhacrydie seidy polygusternione-33;  polyvingt

2
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sloohiol; polassinm slghwiey polassivey slussinnm pobvacrviaiey polassiuny carhomer; potasshiun
carragesnare polasaium chiovide; polassinn paboste; potrsshun polyscrviadey polsasium sulfade;
potatey stareh modified; PRGLE cocanide; PRGOS hydrasyetliyl capryluside; PRG-2 hydraxystiyt
cocanider PRGE hydeoxyothy! cocofisosicaramide; PPG-3 huedroxyethyd sovamide; P}&*{}»M
Taursth-80 ool divsrbarnate; PGV Inpeth-60 sophoryl dicarhaniats; PPG-14 padmeth-80 hexyt
dicaehamate) opslene glveol alginale, PYRUeccne onpodyoer; PVE montnusiiontsg p\‘s ®

o) fiber; rhizobian guoy deebransonide DEA; dolnolkeswide THA;

eydonia read: peros melus {8y
viclnofeamisle MEAY dicinoleamide MIPAS doinolammidopropy! bolulng; ricineleic actdlfadiple
aoidAREA copolymier; moss muliifors Howsr waon solerefiom guny sesamide  DEA
seammidoprapyt befalng  sudinmy suyletedseryioyldimethyl  tauente copobaser;  sodlam
sorvhatos'acrolein copolyner; sodien  ascylates/sorvionitropens copolymey; sodivey aorylstes
copoiyen sodinn scvvlatss ovosspolymer; suadium sorylatefsndinn sonviamidonethylpropane

salfonste sopolymen sodium sorvlatesfving! isodecanoale srosspolymen sodin servlstefvined
glechol copolyrern sodhum corbomer; sodium cwbogymethy! ohiling sodlem carbonymetiyd
dextran: sochunt carkoyymwthyl betaeglovan; susliun sarboocynetliy! starcdy sodives swrragesna
sochium cothdose suilstg S{?&ﬁiim’s s:'isim‘és;ia\ s wyolodentrin salfaly 2odim hydrorypropyd
starch phosphate; sodinm lsnootvlene™A copolvomy; sodbon magnesiun fuorosiicater sodham
oleats; sodiwn palmitae; sodinn palm kernsdelt; sodivn polvaseyiate; sodiom polyseryiate stareh;

aethyl tuete; sedin polvganuns-glotamates sodien polymethacryiate

soctiven polystyrene sulfonste; sodhum silfcnshoeluate; sodium staoh oofenyinesinae, sadivg
stesraie; sodium stearesy PO-hydroxaethylestiulose selfonate; sodinny stvenefaorylates sopolymer
sodiom sulfate; sodinen tallowste; sodive uride servlatea/acrylic acidiacrvlomibrogens sopolymer
sodinn focophery! phosphaty; solantin fubsrosunt {potato) starcdy syamide DUAL soyvanidopropyt
bataine;  starchiscryintesiaonvlendde  copnlymen  stanch  hydeogypropyitimendaw  oidoride;
steatamide  AMYE; stoscamide DEAL steanwndde DEA-Jsteurster stonvamide DIBAsteamie;
stearsinide MEAL stesvwnide MESA-steamte; stenrennde MIBA; somgnidopopy! betaing stowrathe
&0 eyl etber deareth- IHWPRGCIIGHDT copolymen, stomyl slvohol) steand hetalne; steroulia
urens gy sythetic Nuerphlogoptiny hllenide DEA; fellow alephol; wllowamide DEY

tallvamiide MEBAL wilowanidopropy! bofeine; fallowsnidopropy! hydroaysalsing tllowandng

P
3

oxisde; tailow botsine; fallow diliydroxyatind botaing tunarindes indica seed gum tapiocy stavely

aleohd; Miethyione plvest dibenzoste; tinwtiyl protunol hydroxethyd sther feitionm vulgars

slghmaty TEA-cwbomey;  THA-hwdrocklonider bideseth-2 cwboxsonide MEA; tidecy!

f:«‘}
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feensd Oour; teitfonm valpare Dadent) stavely

s peader: biticum wudgars (whe

romethamine serylaieafeenyiontirogens copolymen tromethamise magnesium shainms sillomte

e

dapropy! brtgtas;

2

wndeeyl aleched; undeoylenamide DEA; endsoylonandde MEA; undseylevam

w2

welsn guny wheal gernmnide DEAL whest gormmnidopropy] botaine; xanthen g yeust bete-

ghsan; veset polyssosharides and vou mave {oom) strch.
Brodust forms

BETTY Acknowledpiug e muny ways topkal personal care and p&;a;‘mammicai gomposifions
may be used, 7t s within the svope of the fnvention thar the titckoned compositions may have e
Formn of € sobition, & oveaim, an ointment, ¢ fotion, s all-da-water somision, @ walspdeoi] oydsion,
& shampoo, 3 apray, 8 gel, wwash, a riose, an adrosol, o xespension, 4 paste, & powder, § senmm, or &

IROERRL

{1201 I other orarnples of the nvention, thickaned ronpositions way he used o vash and toeat
kerntineus materis! suok ag bhain, skin, oyolashey, eysbrows, fngernsils, §:i§;v::, snd haley skin, The
compositions of the Invention may alko ke the form of skinewarhing compositfons, sad

particulrely in the form of solitions o gods for the bath o shower, or o rosbe-up romenvad produsds,

B3I The compositions acconding o the byventlom muy alse ke the form of aforshmmpoo
. : & it

X

covapositions, fo be vinsed off or not, fwr pormanents, divigMening, waving, dyeing, or Weaching,
o the form of dose compusitions & be spplicd before or after dyeing, bleaciing, permments,
straightoning, relaxing, waving or oven betwosn the fwo slages of 8 pevmangnt or shsightening

PEOCEES,

BHI22T Examplos of related conypostiions are disclosed i UB, palonta 5,599,800, 5,658,168,
5,916,549, and 6812092 118, putent a;:%;:ﬁigmigsm FOOVARITANY: BR SA6,560 61,097 £61,038
S62 315 BTG 104, TORNTT, DROERY S7A3RY, 1415034 and 067467, mud WO 2005032508,

Rig

“which s incorporsted ersdn {te ontirety by vefrense.

wry

eavlen

§8133F The aoxz}t}{}siﬁmﬁ:{ avearding fo the invention pan be Jdefesgant compesitiony such as
'R P 3 Ay

shanpoos, hath gele, ard bubble hatha, In {hiy mode, the codnpositms will compriss water ax g

38
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Hoauid cerder, The sorfaotant or sovfsctaty thet form theowsshing base wmay be chosen alwe e in
brhends, from knows antonis, snphotany, o sostotte srfactants, They qum&itn aod gualiy of the

washing bass mast be sufficient to im}ﬁ&&i satisfaciory forning andf detergent walue to the fmal

composition. The washing bass can be ooy 4% to 30% by weight, preforably Fow 836 0.35% by
wolnit, sud over mors preforentialiy fom &9t 25% by welght of the total w eight of the fnal
cesmponiticog.

{RI2d]  Cosmetic compositions sccording o the lnventime may, for example, he used as care

>

angfor su protestion woduat for the fwe audior the bady having s vonxistaney ranglug B Howdd
to somiliguid {eg, oilky, oroamal, and gels, crvanss, pastes, powshes (achading compacted

poveders), and wenedike compositions {22, Hp balowl

Q'-

TIRE

£751

RIS For compositions intended o proteet the hair from UV radintion, sultede produet &

inclode, bot ot Dndled w00 conditionoers, divporsions, emudsiong, gely, lotons, nusts, sousses,

shampoos, and sRess.

OIS The puosonsd care sotive tneludes shampog, body wash products, shaving crenm, had
soup, bubble buth, bath gel, sfler-shave lotlons, wrenras, moisturizss, sunscrcons, opd soaps, soloe

cosmetivs, ackd pesks, povms, hadr ol sunloss tonning and conditionos,

HIBIZTL Dasto the Jow pH of these loplest compositions, they may de sxpestad provide & skin

exfoliation effect {alse Juwen s korstolysis)  As sooly these seidly forronlations find wee i

g wrlnkden and dry sking Other skin and seslp conditions that con be fromted by thess

fixe
thickened, lvw pH compoaitions ale e contemplated, R exsmpde, the wse of thickensd salioyhin
soid Brmulations for the bostmant of vartous swarty, oo, and calhses. Exsnples of wartvomoval
compositions nclude the following, sach of wiich is worporded hevein s cutively by rofrsuce:
U8, potonts 3,962,001 and 7855688, UN pofont application I00TARROGTH BP L BG2550 and WQ
JODYORSESD. Bxmmpdes of skin Hahiesing compraitions snd sge-spot conpositions include the
following, cach of which iy ingorporatsd horsin Us sontirety by noforerper U8, 847085 UK

<

prtet application 20080214006%; BP 102RT23; und WO 304073745

IR
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&8 P

P
1

OI2R1  The Hollowing exsmples awe prsanted fo iHushale specific embodinents of the presmt
sompositiony st metheds. These exempis should vot be inforpratad as Hmitations upon the seope

af il invention,

3%
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EXAMPLER
Exauple T Ascordde seid aud glyoalie soid gels
139 Two fornnsiations were preparsd contaiiing 1% ssoorhic sold o 10% ghyeallo avid
woter with 3% Ml fo modorstelyasosstioked PVP {Table 15 Weither composition phess

separated of congulutnd, but rather both were smwath, Tow pH gels as indicsted to Table L

HIBI3G]  Table U Low pH gheeoliv soid and secorbie sid gels of Bxsungle 1,

X Hepid Sghtly-tomoderately-
antive ) o s inftiad pI  viscouity
CRTPTIEY erossifaked FYP
1% axcorbin ackd Wty 2 388 R RIS
16% glyeolio aold water 3% 382 FRINSHE

FNES A < XY i
T e ssved 9P RSVC

Wiscosity was measured vsiog & Beonkfield DV viscrametor with spindle T-8 at 3 run and 25°C,

Erungples 3~ Thickened scidic systoms having lighily- fo moderately-aranalinked BYP

{8131 Five low pH sonpotions of the invertion were mede by Meodiog botween 4.5%-8.0%
Hyhily- fo moderately-oroashinked FYP, 8 porsonal care acid, snd o et one Bauld carrier (Telle
2% The fres prepentions were anoeth gels having o pH lesy than 33 and viscosiiss of 15,008 o

OF we.

IR Thivkened scidic systens such oo these pwy reprosant standslons fomulations

Alernatbvely, thalr il and viscosity stabllity allews them @t trosted sy sub-fonmtiaticns 1o b

,‘

prepared in advance, and e W be added o other fogradionts a5 nepessary.

=

BRI Table 20 Thickered soilie systorns of Bramplen 2-6

2
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sldition

¥ ingredicaty fevel APPERTATICS

op x\&sizﬁkmi PYPR

3 sheolio aad, (0% solulion) 4380 gt 188 L5000
delonized water S&&
fedeed R
T
a0
cresshinked PV
3 caloylvoacid, USP HLG el 2.8 23000
SDy aleohol 40 4.0
folal HHLG

hahtbe o proderately-
crosalinled FYR
{70% solution)

fyolie acid, gl

SOt water

foral

30,000

fighthe to nwderataiys
eronshinked BYP

7
4.3
LG

e

ahyvossiie aoid, (0% solution} i

[#53

doionired watey

K aloshel 48

100.0

cramstinked PYP

slveohic arid {709 sobation

&

¢

145
4.3

IR

detonizd watsy

ST sleahol 40

g

o,

e
X

it e

o

37,000

b wvpy measorad 8t 2870,

AN
&
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Wrecosity measwsd weing 8 Redfield LYT viscrmeter with spindle T-C st 10 o snd 359

Example b Aens gol prapavation

HIB4E  An sove gel propasation was made somalning two astive Ingredients, 2% sallevhic geid

and 3% ghrostic el (Tabde 3} Flosl ssHovlic aoid was dissolved in thauad, to which water snd

[

<

ghycolie thew wore added wdth miking, The ol &f s sub-fornulation way adivsted o 4.2 using

3

spnmonin hydeeids solution. Than, Hehddy- to modoately srosslinked PYP was added followed
~ 2 N e P oy T SR
By homogenization. To s thickened gel two emoliionts (Creaptyt™ 41 and Labwaial® O weve

S

added,

{00138 The pr gnmiiam desauibad shove appearsd as o gedy and the messmed pH v 40 The

o3

visoosity, mossurcd by o Beookfisld RVT vlecomoter maing spindle T-O st 18 row snd 23°C was

284060 08,

&
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3] Table® Acwe gel Bondation of Bxample T

erodiont astdition fovad
gradieny s
" (Ve wiw}

Phase A

L2
P
9

wally

i

sﬁé@yi&a oid

3
o

glveolic actd (70%}

oo,
“
gD

amm{mi unt hpdeoxide selation 28%-30%)

fored 44 5
Phase B
aftanagt 40

wkod FVP 348

mfal 450

Ceraphi® 4 30
Labraie®™ 04 3.5
fovad ’ 35

gravd foted 1008

Faanmpde 8t Stability of none gel proparation of Exanple 7

o

JRRIAT The sene gel of Example ¥ way daced oy slability testing o §7C, 25°%C, and 43°C 1o
deterndne i viscosity or pH changed over thne or sfisr fiveze ¢ thaw apeles. Viseosity was
measursd using a Brookfield RVT viscometer with an IO spldle vt Hitpm, Preeve / thaw oynlss
werg deflned ax Beasing overnight st ~15°C, Rollowed by next morning thaw af 257°C until the aone

wed vosched 38°C,

001381 Measwed viscontles at §°0 aud 2590 ware senentinlly constayt over the 1Y woek tos
period (Mgure 1) Brorage @ 49°C producad slightly fnoreased visesaity, Fom s fnitial value of
8,000 oF 1o 32,000 oF,

4
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..A
rj
g

O3 Like viseoeity, pH ways osserdlally constent over the (3 week stability perind. &1 8¢
wivrage the sene gel oM renmaived sresntially constang, whily &t 35°C and 45°0 & sonall fnoreass of
sthout Q03w wis recorted Figes &

Exanpls 8 Ordme briitfe din renvwal foatnent formlation

FOE8] A noncwal ireatment for doy, alack, rough, saddor webdded ski was prepared conlaining

the Ingredionts and smounts shows i Table £, This forpnaln was mande by propacing Phase A with
modorats mixing, Sllowed by stparste proparation of Bhase B, adivsting the ¥ with ammonhan
hyshroxide to e pil of 38420 Then, Phase Bowas mized in fo Phase A, and the rexulling blond was
hoated e P5°CL In a diferent besder, the Ingradisnts of Phees £ were sondined aud hested 1o
75, Then, Phase A-H and Phase € ware combined and mised for 5 mdnuies. The sombination
dhen was homogized 1o &3%C-F0°L, followsd by mixing, After this step, Phase £ was prapured

snd added to the covabination of Phases &840 When the fhwl product cooled i 400, mixing

wige stoped, and allmved o tdoken vveraight.
FROLAE] The sedme britlde skdn ronswal treatment forouids had a finsl apprarsnee of g smooth, off-
whits cresmy £ gell The viseosity, messwred by g Brookficld BVT vizcometor uging spisedle TWC at

10 g was TG00 o - 42,000 ¢P,

(2]
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{01421 Tebled: Crdme brilde skin vensseal formelation of Bxanple §

BOTISINBRGETS

ingprationt

soditien level

{8 3w}

detonizad seate

s

ghvthe- o mederstely-crosshinked PVP
propylene (yesd
dischun: EDTA

Phoge B

detonized water
alysolic auid (70% sotive solulion]
eitrio acid, snhydrous USP

anunnaiuny hydroxide {2 & sohstion)

:d%r\Q @ {\‘

dicsty! phosphate, csteth- 1 phosphate
setesryd alcuiol

ooy nenpentsnoats

wocete] slearats

deoyl oleatn

shes butter

dimathioone

Phane B

disodioy lnwindnodipropionate foeophery! phosphistes

azediding! wrea and todopoprenyt butylearbronade

Colland
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Ursirtine 1.8
Schromasel 18 3.0
el 733

grand toid FEHIRE

Exsmple H Reduced sting with tarbwrie acll rolution

0143 An independent, thirdopaety olivien! Inbiateny ovalusted sling sy & conmmmer peresption

of frritation for twe fevudations. The fst forouls way o Q8% twtarke acld sspeows sotution, and

2

e second formuda wan an exanple of the vention, belsg idemtical to e Sl exoept ®#

sp

additionally sontained 3% Rehily- to moderstely-wronslinked PYP, The facial dovomiut sesay fodd

&
3
2N

way ponditnd as & double-blind, srossover stady, The formules ware spplied o the faees of ton

healthy, adolt wonman aged 2187 previomly tewted and known 1o exhibit skin sensitivily fo Inolic

5

x

acid. Prior o fosting the ahovedestribed twe formudag, G volunteers’ facos were wanhed with g
standied, commnercia! beauty preparation, then pently patied doy. Approximstely L0 sl of the two
foraiay was séporately dispensed onde colton swabs snd Hheslly spread in stmooth motiony sonoss
the uppse cheok srea, Volustesrs wore utruoted o recont the discon@ivtisting intenaity of the bwo

fornuidas affer 2.5 and 3 nvnotes sy e scele of Table 5. Adtditionsily, the volunisews recorded

all phiysical sennations. Relevant diseomiort rogponses nvlnley bunlng, stinging, tnghag, |
drving, smarting, prickly, sad waemdbol The svalastion mothod followed that destribad fn Proso iz‘
XA s K X

P4oand Blgman, AM, Y& methed for appeaising the stinging oapacity of fopisally applied
N e N £ a }

v

W ORX Sy E

subietaness,” & Sor Coy Chow, 28, po 197208 (1977), which hereby fo lncorpraated in tis entivety by
refpenes.
iﬁ@i $4]  In its weltisn veporl, the bulepsndent thivd-party kbortory conchuded that foomauls §
withont ‘zg‘aii**» to modurately-oroesiinkad FVP) muy be conaidersd sy stinging, whils fornada 2
(s Ak Hehilys o modersichy-crosshinkad PVF) may be considersd 5w nonsstinglng. The mean
nunveriosl scale mibng for the Fist formula was 063, and the mean mvedoad gedle wting for the
seeond. formnia Gelth Hghtly- to moderatsly-crasstinked FVPY was 08 {(Table 8}, Soven of the

4}

women did nob ssose sy discomdort ov jnistor from G second formula faith lightly ©

raoskoraielserosshinked PYPY

A

X3
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Table & Digcomfort/uiing intonaity suale uved i Exsanple 10

numerios! seale rating

wituniess perogpiisn

noBs
barely preceptible
shightly peroaptiide

X +
t

defintely pervepiible

seversly perospiibls

3
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8148 Tabde & Numoricad soale valing results for fhe indopondent, thiedopart evabation of

Example M

formuls I without Hghily- to furamds 3¢ with Hghtlyete,
vty modaratelyoroastinked FVP wmoderatedy-crosshinked PVP
imin S0 oun wean | ASwmin Sdmde aEsg
& .5 35 {5 & ¢ 8
: L & (.3 3 8 §.28
4 & 1.8 3.3 {Q 8 {}
& HRE 8 3.5 iR Rt 433
8 1.0 1.0 0 Y & &
7 1.4 0.5 473 2 8 {
& HRE 1.6 L8 £ 1.5 035
] §.4 & 8.5 & & 4
Hh 1.4 R HRE i} { {
"""""""""""""""""""""" EAN §.68 R 8.1¥
shondurd devigtion: 834 .32

Example 11 Reduesd sting with salloyie nalsd solution

JR48]  Bxanple 10 wan repeated exvept salloviio acid toplaced trbuie acid i both foroula 1,
the control {withowt lghtlys o modurgely-crosslivked PP and fornads 2, the composition of the

X N

fvention fwith Hebly- fo wodersielyeoronalinksd FVPY The consontimtion of saliovlic asd

3% e} i hoth solutis,

Haaaple T wan 803
{00147 In Be weltlen report, e independest, tdrdeparty Taboratory soncloded thet formuls 1
{withewt Hghtle- o moderatsiy-erosddivked PVPY may be consldered 5o stinging, wisile fonmala 2
{with Hghtly o modesiely-croadinked FVPY may be consibred a8 non-atinging. Lewa

discomfortsting and 8 more wadform volunteer perogption was fecosted by the voluatesys for the

X
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formuda of (e example containing Bghily- 1o modveatoly-crosslinked PVE (Table 7). Nine women

<

didd vt sense sy diseorefint or ivlintlon fon the seoond fommals {example of the ventiony,

G3148] Table 7 Womertoal sesle peting reoults for the Indepodent, thisdspart evaluation of
: i

Exsmple 1L

formuls 1 without Bghtly<io formals 3 with g0
visduntesr moderately-erasslinied PYP moderately-wrosslinked PV
23 min 4 min SRR ‘Eoﬁ‘min 6 mdn RLBAR
1 i I 5 9 &
2 1.4 18 1.8 & g g
3 1.8 18 LG 3 & g
4 Bt {4 14 {8 & &
5 i & & 5 8.3 8.5
& {8 19 1.28 g & &
7 L §! 3.5 & 8 a
8 18 L8 R & Y i}
9 (o L0 18 F o i
Hi & 1.8 63 4.8 £ {
RSN 8,72 7 QAR
stamdard devistion: 8,48 &.16

Franypie 12 Reduesd sting with salioylic soid solution

B8I4%]  Bxaoude 11 wes ropested oxeent 8 0% salioylio acid sodefion replaced the §5%
; Rt X o

ssbioyhie sl selotion o both the condrod {without lightly- to modersiely-cromlinked PVF) and the

somposttion of the nvsation (with Hghily- o moderatele-cromlinked PVPRL

$R1S8]  Again, In My owriiten wsport fhe indepsadat, thidputy leborstory vonchuded that
, g 3

foonude 1 Dwlthendt Hehtlee to moderatelycrasslinked PVP) sy be cowsldered e stinging, while
forrmula 2 {with lightle- to modenstely-oronadinked PVPY may be consiidered sy noavathuging. Loes
it
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disvomfortsting and & wove uniform voluniver perveption was recorded by the voluntows for the

frrmule of the sxampls containing Helly- o modorataly-ovoasbinked PVE (Tahle 8

IS alde 8 Womerics! soale rating resulis fiw the independent, (irdpart evahation of

formuls 1 without Hghtbe- to favmuts 2: with Hehtly-to

viduniony mderately-croxciinked PVP maderately-crnastinied PVP

T8 mdn B8 nein AR 2.8 wiwn L0 medn TEAn

! {1 EE 8.5 g 0 3
1.3 L33 g

4 it & it g
¢ & & 4.3
R L4 8 ¢ Q5
& {3 18
7 g { gt & 1.8 {83
8 1.3 18 135 & 1.8 A
B LG 18 fRt & g i
Hy & & ¥ 0.3 N {L3

oo

Ford
i
o

L
fﬁ‘;‘-
poo
5y

N
P

o
Ry
565

W
i
o
o7
3ot
5.6y

onf
L3

¥ & &

FROANS $.58 §.22

standard devighinn: .54 8,32

4%
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What is claimed s

¥4

;$;,

nk

e

A comprsition onmprising ot lesst (A oo prrsonal cave acid st 8836 (%% wiw) addition
fevel or meove, o one pharmgeeutios] sold &t & LEBE (% witw) sddition fevel or aore, and {83

ghily- o moderalely-ormasiinked PYP,

N

The sonyrosition of

3

claim 1 whevain said sddition Tevel of either sadd pervonal carn acid o

sald pharmacentival soid iz 19 or mere.
The compasition of eladm 1 that has z pH of abost 4o lowsy
The compoxition of clatm 3 whersin soid pf 1s sbowt 2 or losedr,

The composiiion of olaim | that s a progeriplive or nen-preseriptive sonposition,

The eompeaition of clabm § wherstre suid amepresieiptive componsition I8 a poersoual owve

Qeanposition,

The cowpasition of cleine 1 that by applied on the skiy hady, sealp, foot, or lipof & mammal
The composition of olsim § that s an soliagiog composition, s owepasition for skin

blemishes, & smoothing composition, & moblutkang compostiion, & skin feming
Somaposition, u skin Hehtening compositing, an ago-spot conpnsiiion, 4 shampoo, o oremn

for use svoumd the syes or manth,

The composition of clatn T owhemsly sold porsonal care scid or phamecentival avid &
selected Do the group sonsisting off hedroxy acids, amjnosuiphonic omapiuads, (82

hydmncyethyl)  plpetasine-N2ethanesalphonin seidy 2-oxothisrolined-varboxylie soid
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fpromystsing), pyravie seld, inchlorosostie scid, editranio anld, diole

iy

cualts, eafors and devtvadives, snd bendsthereaf

&

I The composition of clabie ¥ whersdn hydeoy sold & selected fom the groug envsivting st

alpha hdry ackde, ats hyshony soids, alphe and bata hydroxy seids, polyhydrasy acids,

N

ghiar salty, caters, derdvatives, and blowds thavend

P1 The compostiion of claim % wherain the said alpha Spdooy actd v sedestad Gom e group
consisting  off  olphs  hydroxvethanoie ackd, alphs  hydroxyoctanoie zmi»:i,, alpha
Iedrawveaprvlic aoid, mcorbin acid, adipie aoid, mpr}*iia avid, onpeie sold, glyeolie sl
{retic auid, lowle sokd, mandalio scid, mixed fudt voids, myristic ashl, palmiliv sold, steari
acid, Hnplele agid, Hnolenie aoid, rcinolein aoid, oleic actd, tariarie scid, elaidic soid, ol

soidand blends egent

CThe composition of clalm ® whoveln the sald baty hydhoxy sold s selested fom fhe powp

[
£x

%

censisting off  bets hydresybuiannic ax:iqh o anid, rethocanie aoid, salioylic seid, S

outimey selivyiic aid, snd blands thevend

is sodectsd Bow the

i"“,

PA The somposttion of sladm @ wherein suid alpha snd beta hydoosy ant

)

grovp of congisting off itk acid, rondie seld, fovtarie sold, und Mends thersof)

1 The composition of claim 2 whereln ssid polyhydeosy seld s selegied fow the mowp

o

cunsisting oft gluconclsctone aoid, gectobionde seid, and blonds thereof

g
L

13, The composition of clado 1 having frony abesat 156 1o about 10% Behtlys to modetely~

syosgdinked PV,
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16, The composdtion of chdme 1 having the foom of) a2 selotion, # orenm, an sintinent, o hting,
av ol-ln-watir emulsion, 8 watersinenil sraddion a shampon, v spray, & ped, an gorosed, 8

SUSPANSION, § Paviy, & powlt, 2 SCNL, OF 8 IMOURNE.

3

P

- The somposition of clalm 1 that farther compeises ot ast ong sdditional ingrediont aclented
from the group conalating off active ngradients, cmolionts, Houid corviory, swrfactands,

eiifiers,  cheolngy  miodifters,  Tobuiesnds,  diloents,  bhumestaly,  aoli-onidants,
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1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s})
1) |:| Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date. .
2) & Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 D Other-
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The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AlA.
DETAILED ACTION
Claims 1-12 are presented for examination.

Applicant's Amendment and Information Disclosure Statement (IDS) filed February 18, 2016 have
each been entered into the present application. As reflected by the attached, completed copy of form
PTO/SB/08A (three pages total), the Examiner has considered the cited references.

Claims 1-12 are pending and under examination. Claims 11-12 are newly added. Claims 1, 5-7, 9
and 10 are amended.

Applicant’s arguments, filed February 18, 2016, have been fully considered. Rejections and/or
objections not reiterated from previous Office Actions are hereby withdrawn. The following rejections
and/or objections are either reiterated or newly applied. They constitute the complete set of rejections

and/or objections presently being applied to the instant application.

Applicant’s Arguments and Declaration Filed February 18, 2016

In the submission filed February 18, 2016, Applicant provides various remarks directed to the
obviousness rejections of record under 35 U.S.C. §103 (Reply, p.5-8), as well as a declaration of inventor
Kevin S. Warner (hereinafter “the Warner Declaration”) executed under 37 C.F.R. §1.132 in support of
nonobviousness.

Applicant’'s most pertinent argument set forth in the record with regard to the nonobviousness of
the claimed invention appears to be the data provided in the Warner Declaration (p.2, para.[4]-p.3,
para.[10]). In the Warner Declaration, the Declarant states that he was involved with the development of a
topical dapsone formulation with greater dapsone concentration (7.5% w/w) than the conventional 5.0%
w/w ACZONE gel formulation (p.2, para.[4]). In order to increase the dapsone concentration from 5.0%
w/w t0 7.5% w/w as desired, the Warner Declaration states that a corresponding increase in diethylene
glycol monoethyl ether (DGME) from its 25% w/w amount typically found in the 5.0% w/w ACZONE gel

was necessary to solubilize dapsone in the formulation (p.2, para.[5]). A screening of various thickening
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agents for use in the dapsone formulation identified two specific agents selected for their ability to thicken
the proposed dapsone formulation: (i) CARBOPOL 980 (the same thickener agent employed in the
closest prior art to Garrett) and (i) SEPINEO P 600 (which is an acrylamide/sodium acryloyldimethyl
taurate copolymer as recited for use in the instantly claimed formulation).

Experimental studies described in the Warner Declaration demonstrated that the use of 7.5% w/w
dapsone with 40% w/w DGME and CARBOPOL 980 “showed undesired polymer aggregates” at this high
concentration of DGME, but that "[t]his aggregation was not observed with [7.5% w/w dapsone]
formulations containing SEPINEO P 600 at 40% DGME” (p.2-3, para.[7]). The Warner Declaration further
notes that this incompatibility of CARBOPOL 980 with 40% DGME was unexpected as “CARBOPOL 980
is compatible at concentrations of 25% DGME” (p.3, para.[7]). Further comparisons of dapsone particle
size of a gel formulation comprising 7.5% w/w dapsone, 30% w/w DGME and 4% w/w SEPINEO P 600
with a 7.5% w/w dapsone gel containing either 25% or 30% w/w DGME and 1% w/w CARBOPOL 980
were made, noting that the 7.5% w/w dapsone gel formulation using SEPINEO P 600 effectively reduced
recrystallized dapsone particle size as compared to either CARBOPOL 980 formulation (Warner
Declaration, p.5, Tables 1-2). Note that the quantity of CARBOPOL 980 used in the comparative
formulations is lower than that of SEPINEO P 600, but it is understand from the Warner Declaration that
the use of a greater quantity of CARBOPOL 980 would have further contributed to the polymer
aggregation known to occur between higher concentrations of DGME (as used in the comparative
formulations) and CARBOPOL 980.

The Warner Declaration, therefore, provides clear evidence that the improved properties of
Applicant’s claimed 7.5% w/w dapsone formulation (specifically, the reduction in undesirable polymer
aggregates, as well as the reduction in dapsone particle size, thereby providing a smoother, less gritty gel
formulation with reduced recrystallization of dapsone) yields directly from the selection of the
acrylamide/sodium acryloyldimethyl taurate copolymer as the polymeric thickener of the formulation. As
the proffered data appears to be reasonably representative of, and commensurate in scope with, the
instantly claimed 7.5% w/w dapsone formulation as stipulated by MPEP §716.02(d), and further in view of

the fact that the comparative dapsone formulations employed the same thickening agent used by the
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closest prior art to Garrett in the same quantity suggested by this prior art reference (thereby constituting
a reasonable comparison of the instantly claimed formulation with that of the closest prior art; MPEP
§716.02(e)), the Warner Declaration appears to be probative of unexpected properties of the claimed
formulation.

Accordingly, the obviousness rejections under 35 U.S.C. §103 (as well as the nonstatutory
obviousness-type double patenting rejections over U.S. Patent No. 8,586,010 and U.S. Patent Application

No. 14/063,841) are withdrawn in light of the evidence.

Objection to the Claims (New Grounds of Objection)
In view of the evidence and the withdrawal of the above-noted rejections, it is noted that instant
claims 6 and 10-12 are objected to as being dependent upon a rejected base claim, but would be
allowable if rewritten in independent form including all of the limitations of the base claim and any

intervening claims.

Claim Rejections - 35 USC § 112(a) (Pre-AIA First Paragraph), Scope of Enablement

The following is a quotation of the first paragraph of 35 U.S.C. 112(a):

(a) IN GENERAL.—The specification shall contain a written description of the invention, and of the

manner and process of making and using it, in such full, clear, concise, and exact terms as to enable

any person skilled in the art to which it pertains, or with which it is most nearly connected, to make and
use the same, and shall set forth the best mode contemplated by the inventor or joint inventor of
carrying out the invention.

The following is a quotation of the first paragraph of pre-AlA 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and process of

making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the

art to which it pertains, or with which it is most nearly connected, to make and use the same, and shall
set forth the best mode contemplated by the inventor of carrying out his invention.

Claims 1-5 and 7-9 remain rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlA), first
paragraph, because the specification, while being enabling for administering the claimed topical dapsone
preparation for the treatment of acne vulgaris or rosacea, does not reasonably provide enablement for
administering the claimed topical dapsone preparation for the treatment of any dermatological condition,

because the specification does not enable any person skilled in the art to which it pertains, or with which it
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is most nearly connected, to use the invention commensurate in scope with these claims, for the reasons
of record set forth at p.2-5 of the previous Office Action dated November 18, 2015, of which said reasons

are herein incorporated by reference.

Response to Applicant’s Arguments

In reply, Applicant opines "that all of the pending claims comply with the enablement requirement”
in view of the fact that “[t]he disclosure of the present application clearly states that compositions
described in the application are effective in treating dermatological conditions, including, but not limited to
those recited in [c]laims 5 and 9” (Reply, p.4). Applicant further alleges that “[s]ince the disorders being
treated by the claimed methods are disclosed in the application as specifically tied to the compositions
and formulations therein, sufficient information regarding the subject matter of the claims exists so as to
enable one skilled in the art to make and use the claimed methods" (Reply, p.5).

The arguments have been fully and carefully considered, but are not found persuasive.

Applicant’s remarks fail to address the evidence cited in support of the rejection's position that the
instant claims, directed to methods for treating any dermatological condition (including, but clearly not
limited to, those recited in instant claims 5 and 9), are not adequately enabled for the treatment of any
such dermatological condition aside from acne vulgaris or rosacea. Garrett (WO 2009/108147; 2009) and
Ahluwahlia et al. (WO 2011/014627; 2011) were cited as evidence of the state of the art with regard to
topical dapsone therapy, each documenting the efficacy of topical dapsone preparations in the treatment
of acne vulgaris and rosacea only. Neither Garrett nor Ahluwahlia et al., however, provide any evidentiary
support to corroborate Applicant’s assertions that topical dapsone therapy was known to be useful or
effective for the treatment of the various specific dermatological conditions claimed (e.g., atopic
dermatitis, bed sores, keratosis pilaris, nodular prurigo, sebaceous cysts, etc.), let alone any or all
numerous and varied dermatological conditions known (or unknown) in the art as of the effective filing
date of the claimed invention (e.g., melanoma, squamous cell carcinoma, psoriasis, ichthyosis, Stevens-
Johnson syndrome, tinea pedis, keloid formation, etc.). Applicant’s remarks provide nothing more than

speculative and conclusory statements that the instant claims are enabled for the entire breadth of

469



Application/Control Number: 14/885,805 Page 6
Art Unit: 1629

dermatological conditions known in the art, but points to nothing in Garrett or Ahluwahlia et al. (or even
any extraneous evidence in support of his position) that would bolster his allegation that topical dapsone
therapy would have been effective for more than just the treatment of acne vulgaris or rosacea.

It was additionally noted that a diligent search of the prior and contemporaneous art at the time of
the effective filing date of the claimed invention did not reveal any clear teachings supporting the use of
topical dapsone therapy for the treatment of any possible type of dermatological condition known in the
art as instantly claimed (aside from acne vulgaris or rosacea). McGeer et al. (U.S. Patent No. 5,532,219;
1996) was previously cited in further support of this position, in which other therapeutic uses of dapsone
therapy were suggested, but of which none specifically related to other dermatologic uses of topical
dapsone therapy (aside from acne vulgaris or rosacea). The state of the art, therefore, as of the effective
filing date of the claimed invention did not clearly and unequivocally recognize the usefulness of topical
dapsone therapy for dermatological applications outside of the treatment of acne vulgaris or rosacea as
established by Garrett and Ahluwahlia et al. Applicant, therefore, cannot rely upon the state of the art as
of the effective filing date of the claimed invention to enable his claimed topical dapsone formulation for
the treatment of any or all dermatological conditions known (or unknown) in the art as of the effective
filing date of the claimed invention.

The skilled artisan, therefore, has nothing else to rely upon but Applicant’s own specification to
bridge this clear gap between the knowledge accepted in the art as of the effective filing date of the
claimed invention and the asserted applications of Applicant’s claimed topical dapsone therapy. This lack
of knowledge in the art regarding the effective use of topical dapsone therapy for the treatment of any or
all dermatological conditions (including, but not limited to, those recited in instant claims 5 and 9) is not
remedied by Applicant's own specification. Applicant’s working examples fail to demonstrate the ability of
the claimed topical dapsone preparations to treat any type of dermatological condition (including those
specific conditions claimed) in a patient in need thereof and, therefore, fail to provide the necessary
enabling guidance that is absent from the state of the art. Applicant’s proffered working examples are
limited to specific topical preparations of dapsone and do not demonstrate the efficacy of such

formulations in the treatment of any type of dermatological condition (including any or all of those specific
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conditions instantly claimed). The working examples, therefore, fail to provide any evidentiary basis to
conclude that Applicant’s claimed method of administering the recited topical dapsone therapy was
effective 10 treat any or all types of dermatological conditions. Accordingly, it remains that the disclosure
and supporting examples provided in the present specification, coupled with the nascent state of the art at
the time of the invention with regard to topical dapsone therapy for the treatment of any or all
dermatological conditions, fails to adequately enable the full scope of embodiments presently claimed.
The rejection stands.

For these reasons supra, rejection of claims 1-5 and 7-9 is proper.

Conclusion
Rejection of claims 1-5 and 7-9 is proper.
Claims 6 and 10-12 are objected to for depending from a rejected base claim.
No claims of the present application are allowed.
Applicant is requested to specifically point out the support for any amendments made to the
disclosure in response to this Office action, including the claims (M.P.E.P. §§ 714.02 and 2163.06). In
doing so, applicant is requested to refer to pages and line (or paragraph) numbers (if available) in the as-

filed specification, not the published application. Due to the procedure outlined in M.P.E.P. § 2163.06 for

interpreting claims, other art may be applicable under 35 U.S.C. § 102 or 35 U.S.C. § 103(a) once the
aforementioned issue(s) is/are addressed.

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as set forth
in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date
of this final action and the advisory action is not mailed until after the end of the THREE-MONTH
shortened statutory period, then the shortened statutory period will expire on the date the advisory action

is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
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the advisory action. In no event, however, will the statutory period for reply expire later than SIX
MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the examiner should
be directed to Leslie A. Royds Draper whose telephone number is (571)272-6096. The examiner can
normally be reached on Monday-Friday (8:30 AM-5:00 PM).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Jeffrey S. Lundgren can be reached on (571)-272-5541. The fax phone number for the organization
where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained from
either Private PAIR or Public PAIR. Status information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative
or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-
1000.

/Leslie A. Royds Draper/
Primary Examiner, Art Unit 1629

March 2, 2016
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Kevin S. Warner, et al. ) Group Art Unit: 1629
)
Serial No.: 14/885,805 ) Examiner: Draper, Leslie A. Royds
)
Filed: October 16, 2015 ) Conf. No.: 9004
)
For: TOPICAL DAPSONE AND )
DAPSONE/ADAPLENE )
COMPOSITIONS AND )
METHODS FOR USE
THEREOF

RESPONSE TO FINAL OFFICE ACTION

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir,

This is filed in response to a Final Office Action mailed on March 7, 2015. Please
amend the above referenced patent application as follows. Authorization is hereby given
to charge any fee required for the filing of this paper, to Deposit Account No. 01-0885.

Amendments to the Specification begin on page 2 of this paper.

Amendments to the Claims are reflected in the listing of claims which begin on

page 12 of this paper.

Remarks begin on page 14 of this paper.
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AMENDMENTS TO THE SPECIFICATION

Please amend paragraph [009] as shown below:

[009] Usea of topical compositions of dapsone can be problematic. Topical compositions
may act a3 dryving agents for the skin. They remove essential cils and natural skin
softeners from the skin thus causing it 1o be dry, Heoh and crack. inclusion of exegensous
gxogenous skin emoliients, olis and the like, however, causes phase separation and
precipitation of dapsone. Use of typical emulsifiers doss not solve the dapsone
precipitation  owing 1o the lowered dapsone  solubility and conflicting  physical
characteristics of the phases of the resulting composition. In particular, topical
compositions ncluding dapsong and methods are nesded thal would, for example, exhibit
improved effectiveness, reduced side effects, or both, when used it 8 particular patient
with 2 skin condition. Such improved {opical compositions including dapsons and
methods of thelr uses are also needed o improve trestment of patients with acne or
suspectad aone. The present dapsons and dapsons/adapalens compositions can be
useful for fresting a variely of dermaiological conditions. Some useful compositions
mchide dapsone andfor adapalens in a polymeric viscosity builder. Some compositions
can be adiusted to optimize the dermal delivery profile of dapsone (o sffectively trest
dermatological conditions and improve the efficiency of pharmaceutical products applied
o the skin, Disthviens glveol monoethy! ether s 2 solubliizer for dapsone, thareby
allowing compositions o be prepared wilth increased soiubilized concentrations of
dapsone. As a resull, the compositions described herein are effective in trealing

dermatological conditions in & subtect in need thersof
Please amend paragraph [018] as shown below:
[018] Some smbodiments include compositions and products for frestment of skin

conditions and maeathods of treating skin conditions. The tarm “skin condiiion” as used

harein encompasses human and animal conditions, disorders, or diseases affecting skin,

2

483



19107 DIV (AP)

Such skin conditions include, but are not imiied to, conditions invoiving skin inflammation,
conditions involving sebaceous glands and hair follicles, conditions characterized by
acnefform symptoms, and conditions involving skin drynass, skin thickening, skin scaling
or skin flaking. Skin conditions that can be trealed using some compositions, products
and methods described herain include, bul are not imited o, acne, rosaces, folliculitis,
peroral dermatitis, photodamage, skin aging, psoriasis, itehbess: ichihyosis, alopic
dermalitis, treatment of chronic wounds, bed sores, keralosis pwalis: pilans, scars,
moluding surgical and acne scars, sebacecus coysls, inflammatory dermatoses, post
mflammatory  hyperpigmentation, eczema, xerosis, prostiss prunfus, lichen planus,

rodular prurigo, eczems, and miliarna,

Please amend paragraph [040] as shown below:

[040] The following embodiments are apecifically contamplated herein.

Embodiment 1

A composition comprising dapsong, g first solubllizing agent which is disthylene ghvool
monaethyl ather, optionally at least one second solubilizing agent, a polymernic viscosity
builder, and watsr, wherein the dapsone is present i the composition at 3 concentration

of abhout 3% wiw to about 10% wiw.

Embodiment 2

The composition of embodiment 1, whersin the diethviens glveol monoethyl ather s
present & a concentration of shout 10% wiw 1o about 40% whw,

Embodiment 3

The composition of embodiment 1, wherain the diethviene glycol maonoethyl ather s

presant at a concentration of about 20% wiw o about 30% wiw,

Embodiment 4
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The composition of embodiment 1, wherein the disthyiene glveol monoethyl ether is

prasent in the composition at a concentration of about 25% wiw,

Embodiment 5

The composition of embodiment 1, furthar comprising adapalens.

Embodiment &
The composition of embodiment &, wherein the adapaieng is present st a concentration of

about G1% wiw 1o about 0.3% wiw.

Embodiment 7
The composition of embodimant 1 wherein the second solubilizing agent s seiscted an

aicohol, a giveol, an ester, or an ether.

Embodiment 8
The composition of embodiment 1, wherein the sacond sclubilizing agent is PEG 400,
iactic acid, dimethyl isosorbide, propviene glycol, propylene carbonale, hexyiens glycol

isostearyt alcohol, disthyl sebacate, or ethanol

Embodiment 9
The composition of embodiment 8, whersin the second solubilizing agert s propylene

aiycol

Embodiment 10
The composition of embodiment 8, wherein the propyiens glycol is prasent in the

composition at a concentration of about 5% whiw.
Embodiment 11

The composition of embodiment 8, wherein the second solubilizing agent is propylens

carbonats.
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Embodiment 12
The composition of embodimeant 11, wherein the propylene carbonale is presant in the

composition at a concentration of about 5% whiw.

Embodiment 13

The composition of embodiment 8, wherein the second solubillizing agent is ethanol

Embodiment 14
The compasition of embodiment 13, wherein the ethanol is present in the composition at

g concertration of about 3% wiw,

Embodiment 18
The composition of embadiment 1, wherein the polymeric viscosily builder comprises an

acrylamide/sodium acrviovidimsthyltaurate copolymer,

Embodiment 16
The composition of embodiment 1, wherein the polymeric viscosity builder is presert at a

concentration of about 2% wiw 10 about 8% wiw.

Embodiment 17
The composition of embodiment 1, wherein the polymernic viscosity builder s present at a

concentration of about 4% wiw.

Embodiment 18

The compaosttion of embodiment 1, further comprising methyl paraben.
Embodiment 19
The composition of embodiment 1, further comprising Carbomer interpolymer type A,

Carbomer interpolymer type B, or Carbomer Homopolymer Type C.

Embodiment 20

486



19107 DIV (AP)

The composition of embodiment 18, wherein the Carbomer Homopolymer Type © I8

prasent & a concentration of about 0.7% wiw to about 1.5% wiw.

Embodiment 21
The composition of embodiment 18, wherain the Carbomer Homopolymer Type © s

present & a concentration of sbout 0.85% wiw to about 1.5% wiw.

Embodiment 22
The composition of embodiment 19, wherein the Carbomear interpolymer Type A i

presant at a concentration of about 1% wiw 10 2% wiw.

Embodiment 23
The composition of embodiment 19, wherein the Carbomer interpolymer Type B is

presant at a concantration of about G 1% wiw to about 0.5% wiw,

Ermbodiment 24

The composition of embodiment 1, further comprising & neutralizing agent.

Embodiment 25
The composition of embodiment 24 wherein the neulralizing agent is NaOH or

tristhanclamins.

Embodiment 28

The composition of embaodiment 1 further comprising a chelating agent.
Embodiment 27
The composition of embodiment 26, wherein the chelating agent is ethylene diamine

tstraacetic acid.

Ernbodiment 28
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The composition of embodiment 27, wherein the ethyiens diamine ielraacetic acid is

prasent & a concentration of abhout D.02% wiw 10 about 0.04% wiw,

Embodiment 29
The composition of smbodimert 27, whersin the ethyiene digmine istraacetic acid is

present in the composition at about 0.03% wiw,

Embodiment 30
The composition of embodiment 1 wherein the composition s i the form of 8 gel a
suspension, an smulsion, a oream, & liguid, a pasie, g otion, @ nancemulsion, &

ricroamulsion, & revarse emulsion, or a liposomal crgam.

Embodiment 31
A method for reating s dermatoiogical condition comprising administering 1o a subject in

neead thereol a therapeutically effective amount of a composition of embodiment 1.

Embodiment 32

The method of embodiment 31 whergin the condition 18 acne vulgarns, rosaces, siopic
dermatitis, tregiment of chronic wounds, bed sores, kerstosis pirals, pilaris, sebaceous
cysts, inflammatory dermatoses, post inflammatory hyperpigmentation, eczema, xerosis,

prarbs. pruritus, ichen planus, nodular prungo, dermatitis, sczema, or miliana.

Embodiment 33

The method of embodiment 32 wherein the condition is acne vulgaris.

Ermbodiment 34

The composition of embodiment 1, 2, 3, or 4, further comprising adapsalens.
Embodiment 35

The composition of smbodiment 34, wherein the adapaiene is prasent at a concertration

of about $.1% wiw 10 about 0.3% wiw.
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Embodiment 36
The composition of embodiment 1, 2, 3, 4, 34, or 35, whearein the second solubiizing

agent is selectad an alcohal, a glveol, an ester, or an sther.

Embodiment 37
The composition of ambaodiment 1, 2, 3, 4, 34, 35, or 38, wherein the sacond solubllizing
agerd I8 PEG 400, laclic acid, dimethy! isosorbide, propylene glyeol, propyieng carbonate,

hexylene glyeol, isosteary! aloohol, disthy! sebacate, or ethanol

Embodiment 38
The composition of embodimant 37, wharein the second solubilizing agent is propylene

aiyeol.

Embodiment 39
The composiion of embodiment 38, wherein the propylene glveol is present in the

compaosition at a concentration of gbout 5% wiw.

Embodiment 40
The composition of embodiment 27, wharein the second solubilizing agent 18 propylens

carbonats.

Embodiment 41
The composition of embodimeant 40, whergin the propylene carbonate is present in the

composition at a concentration of about 5% wiw.

Embodiment 42

The composition of embodiment 37, wherein the second sclubilizing agent 8 sthanol

Ernbodiment 43

489



19107 DIV (AP)

The composition of embodiment 42, wherein the ethanol s present in the composition at

g concerdration of about 3% whw,

Embodiment 44
The composition of embodimert 1, 2, 3, 4, 34, 35, 38, 37, 38 39, 40, 41, 42, or 43,
whersin  the  polymeric  viscosily  buider  comprises  an acrylamide/sodium

acrylovidimethyiaurate copolymer,

Embodiment 45
The composition of embodiment 1, £, 3, 4, 34, 35, 38, 37, 38, 39, 40, 41, 42, 43, or 44,
wheremn the polymaeric viseosity buiider is present at a concentration of about 2% wiw 0

about 5% wiw.

Embodiment 46
The composition of embodiment 45, wherein the polymeric viscosity builder is present gt

a concantration of about 4% wiw,

Embodiment 47
The compostion of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38, 38, 40, 41, 42, 43, 44, 45,

or 46, further comprising methyl paraben.

Embodiment 48
The compaosttion of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38, 38, 40, 41, 42, 43, 44, 45
48, or 47, further comprising Carbomer interpolymer type A, Carbomer interpolymer type

B, or Carbomer Homapaoiymer Typs €.
Embodiment 49
The composition of embodiment 48, wherain the Carbomer Homopolymer Type © s

prasent & a concentration of about 0.7% wiw to about 1.5% wiw.

Embodiment 50
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The composition of embodiment 48, wherein the Carbomer Homopolymer Type © I8

prasent & a concentration of about 0.85% wiw 1o about 1.5% wiw.

Embodiment 51
The composition of embodiment 48 wherein the Carbomer interpolymer Type A 18

present at a concentration of about 1% wiw 10 2% wiw.

Embodiment 52
The composition of embodiment 48 wherein the Carbomear interpolymer Type B i

presant at a concentration of about C.1% wiw to about 0.5% whiw,

Embodiment 53
The compaosition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38, 28, 40, 41, 42 43, 44, 45
46, 47, 48, 48, 50, 51, or 52, further comprising a neulralizing agent.

Embodiment 54
The composition of embodiment 53 wherein the neulrslizing agent iz NaOH or

trigthanolamine.

Embodiment 58
The composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38, 38, 40, 41, 42, 43, 44 45
45, 47, 48 49 50 51, 52, 53, or 54, further comprising a chelating agent.

Embodiment 56
The composition of smbodiment 55 wherasin the chalating agent s ethylens diaming

tatragostic acid

Embodiment 87
The composition of smbodiment 58, whersin the ethyiene diaming ielraacetlic acid is

present at g concentration of about §.02% wiw {0 about 0.04% wiw,

10
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Embodiment 88
The composition of smbodiment 58, whersin the ethyiene diaming ielraacetlic acid is

present in the composition at aboud 0.03% wiw,

Embodiment 8%

The composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38, 38, 40, 41, 42, 43, 44, 45,
46 47 48 4% 50 51, 52, B3, b4, 55, 5B, &7, or 58, wherein the composition s in the form
of & gel, a suspension, an emulsion, a cream, a liquid, 8 paste, a intion, a nanoemuision,

a microemulsion, & reverse emulsion, or a liposomal cream.

Embodiment 60

A method for reating g dermatological condition comprising administenng o a subject in
nead thereof a therapeutically effective amount of a composition of embodiment 1, 2, 2, 4,
34, 35, 38, 37, 38 39, 40, 41, 42, 43, 44, 45, 46, 47 48 48, 50 51, B2, B3, 54, 55 55
57, 58, or 59,

Embodiment &1

The method of embodiment 80 wherein the condition 18 acne vulgarns, rosaces, siopic
dermatitis, tregiment of chronic wounds, bed sores, kerstosis pirals, pilaris, sebaceous
cysts, inflammatory dermatoses, post inflammatory hyperpigmentation, eczema, xerosis,

prarbs. pruritus, ichen planus, nodular prungo, dermatitis, sczema, or miliana.

Embodiment 62

The method of embodiment 60 wherein the condition is aone vulgaris,

11
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Amendments to the Claims:

The following claims replace all claims previously submitted in this application.
Only those claims being amended herein show their changes in highlighted form, where
insertions appear as underlined text (e.g., insertions) while deletions appear as

strikethrough or surrounded by double brackets (e.g. deletions or [[deletions]]).

1. (Currently Amended) A method for treating a dermatological condition selected from

the group consisting of acne vulgaris and rosacea comprising administering to a

subject having the dermatological condition selected from the group consisting of

acne vulgaris and rosacea a topical pharmaceutical composition comprising:

about 7.5% w/w dapsone;

about 30% w/w to about 40% w/w diethylene glycol monoethyl ether;
about 2% w/w to about 6% w/w of a polymeric viscosity builder_comprising
consisting-of acrylamide/sodium acryloyldimethyl taurate copolymer; and
water;

wherein the topical pharmaceutical composition does not comprise adapalene.

2. (Original) The method of claim 1, wherein the diethylene glycol monoethyl ether is

present at a concentration of about 30% w/w.

3. (Original) The method of claim 1, wherein the polymeric viscosity builder is present at

a concentration of about 4% w/iw.

4. (Original) The method of claim 1, wherein the topical pharmaceutical composition

further comprises methyl paraben.

5. — 6. (Canceled)

12
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7. (Currently Amended) A method for treating a dermatological condition_selected from

the group consisting of acne vulgaris and rosacea comprising administering to a

subject having the dermatological condition selected from the group consisting of

acne vulgaris and rosacea a topical pharmaceutical composition comprising:

about 7.5% w/w dapsone;

about 30% w/w diethylene glycol monoethyl ether;

about 4% w/w of a polymeric viscosity builder comprising eensisting-of
acrylamide/sodium acryloyldimethyl taurate copolymer; and

water;

wherein the topical pharmaceutical composition does not comprise adapalene.

8. (Original) The method of claim 7, wherein the topical pharmaceutical composition

further comprises methyl paraben.

9. —10. (Canceled).

11.(Currently Amended) The method of claim 1[[6]] wherein the dermatological

condition is acne vulgaris.

12.(Currently Amended) The method of claim 7[[10]] wherein the dermatological

condition is acne vulgaris.

13
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REMARKS

This Reply responds to the Office Action sent March 7, 2016, in which the Office
Action rejected Claims 1-5 and 7-9. Claims 1, 7, 11, and 12 have been amended. Claims
5-6 and 9-10 have been canceled. Thus Claims 1-4, 7-8, and 11-12 are currently
pending. No new matter has been added by this amendment, and all amendments to the
claims are fully supported by the originally filed specification and claims. The Applicants
respectfully submit that the claims are in condition for allowance.

13

The Applicants note that Claims 1 and 7 have amended the element of “a
polymeric viscosity builder consisting of acrylamide/sodium acryloyldimethyl taurate
copolymer’” to a “polymeric viscosity builder comprising acrylamide/sodium
acryloyldimethyl taurate copolymer.” The Applicants submit that the pending Claims are
still patentable in view of the cited prior art, and that relevant arguments made in the
response and the declaration submitted on February 18, 2016 still support the

patentability of the amended pending claims.

Allowable Subject Matter
The Applicants acknowledge the March 7, 2016 Office Action’s observation that

claims 6 and 10-12 were objected to as being dependent upon a rejected base claim, but
would be allowable if rewritten in dependent form. The Applicants have amended claim 1
to recite the elements of claim 6 and claim 7 to recite the elements of claim 10. Thus, the

Applicants submit that the claims are allowable.

Claim Rejections
35U.8.C. §112(a)
Claims 1-5 and 7-9 were rejected under 35 U.S.C. § 112(a) or 35 U.S.C. § 112

(pre-AlA), first paragraph, because the specification, while being enabling for

administering the claimed topical dapsone preparation for the treatment of acne vulgaris
or rosacea, does not reasonably provide enablement for administering the claimed topical

dapsone preparation for the treatment of any other dermatological condition.

14
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While the Applicants disagree with the rejection for at least the reasons cited in the
February 18, 2016 response, solely in order to expedite prosecution, the claims have
been amended. The Applicants submit that the amendments to the claims render the
rejection under 35 U.S.C. § 112(a) or 35 U.S.C. § 112 (pre-AlA), first paragraph moot.
Thus, the Applicants respectfully request that the claim rejections under 35 U.S.C §
112(a) or 35 U.S.C. § 112 (pre-AlA), first paragraph be withdrawn

Applicant requests a Notice of Allowance. The Examiner is invited to call the
undersigned attorney if any issues remain unresolved.

Please use Deposit Account 01-0885 for the payment of any extension of time

fees, and/or the payment of any other fees due in connection with the present response.

Dated: September 7, 2016 Respectfully submitted,

[Laura L. Wine/

Laura L. Wine
Reg. No. 68681
Attorney for Applicant

Please direct all inquiries and correspondence to:
Laura L. Wine

Allergan, Inc.

2525 Dupont Drive, T2-7H

Irvine, California 92623-9534
Tel: 714.246-4758/Fax: 714.246-6996

15
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NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
51957 7590 09/30/2016
ALLERGAN, INC. DRAPER, LESLIE A ROYDS
2525 DUPONT DRIVE, T2-7H
IRVINE, CA 92612-1599 | ART UNIT PAPER NUMBER |
1629
DATE MAILED: 09/30/2016
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
14/885,805 10/16/2015 Kevin S. Warner 19107 DIV (AP) 9004

TITLE OF INVENTION: TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND METHODS FOR USE THEREOF

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $960 $0 $0 $960 12/30/2016

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

51957 7590 09/30/2016
ALLERGAN, INC.
2525 DUPONT DRIVE, T2-7H
IRVINE, CA 92612-1599

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
14/885,805 10/16/2015 Kevin S. Warner 19107 DIV (AP) 9004
TITLE OF INVENTION: TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND METHODS FOR USE THEREOF
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 12/30/2016
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
DRAPER, LESLIE A ROYDS 1629 514-646000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
1

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
14/885,805 10/16/2015 Kevin S. Warner 19107 DIV (AP) 9004
| EXAMINER |
51957 7590 09/30/2016
ALLERGAN, INC. DRAPER, LESLIE A ROYDS
2525 DUPONT DRIVE, T2-7H
IRVINE, CA 92612-1599 | ART UNIT PAPER NUMBER |

1629

DATE MAILED: 09/30/2016

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
14/885,805 WARNER ET AL.
H HH i i AlA (First Inventor to File)
Notice of Allowability E:;E'Rf;oyds Draper f‘gtzg"“ Statuis
Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to the request for continued examination filed 07 September 2016.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [] An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-4,7.8.11 and 12. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[d Al b)[] Some *c)[] None of the:
1. [] Certified copies of the priority documents have been received.
2. [0 Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [] Notice of References Cited (PTO-892) 5. [X] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [0 Examiner's Comment Regarding Requirement for Deposit 7. [X] Other Drawings filed 10/16/15 are accepted.

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/Leslie A. Royds Draper/
Primary Examiner, Art Unit 1629

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20160923
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Application/Control Number: 14/885,805 Page 2
Art Unit: 1629

The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AlA.

A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR
1.17(e), was filed in this application after final rejection. Since this application is eligible for continued
examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been timely paid, the
finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's
submission filed on September 7, 2016 has been entered.

Claims 1-4, 7, 8, 11 and 12 remain pending and under examination. Claims 5, 6, 9 and 10 are

cancelled. Claims 1, 7, 11 and 12 are amended.

EXAMINER’S COMMENTS

In reply to the rejection of claims 1-5 and 7-9 under the enablement provision of 35 U.S.C.
§112(a) (pre-AlA first paragraph) as set forth at p.4-7 of the previous Office Action dated March 7, 2016,
Applicant now presents newly amended independent claims 1 and 7 to be limited solely to the treatment
of acne vulgaris or rosacea consistent with the embodiments determined to be adequately enabled by
Applicant's as-filed specification. In view of these amendments to claims 1 and 7, and further in view of
the cancellation of claims 5 and 9 directed to various other dermatological conditions, the rejection of
claims 1-5 and 7-9 is now withdrawn.

As a result of Applicant’'s most recent claim amendments set forth in the claim listing provided
with the request for continued examination as filed September 7, 2016, Applicant’s limitation of the instant
claims specifically to the treatment of acne vulgaris or rosacea additionally overcomes the objection to
claims 6 and 10-12 as being otherwise allowable but for the fact that each was dependent from a rejected
base claim. As such, the objection to claims 6 and 10-12 is now withdrawn as well.

Applicant’s attention is directed to the explanation provided at p.2-4 of the previous Office Action
dated March 7, 2016 as to why the instantly claimed method is nonobvious over the cited prior art of
record in view of the Warner Declaration filed under 37 C.F.R. §1.132 on February 18, 2016. Such

reasons are incorporated by reference herein, but are not repeated in the interest of brevity.
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Application/Control Number: 14/885,805 Page 3
Art Unit: 1629

Any comments considered necessary by Applicant must be submitted no later than the payment
of the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such

submissions should be clearly labeled “Comments on Statement of Reasons for Allowance.”

Claims 1-4, 7, 8, 11 and 12 are allowed.

Any inquiry concerning this communication or earlier communications from the examiner should
be directed to Leslie A. Royds Draper whose telephone number is (571)272-6096. The examiner can
normally be reached on Monday-Friday (8:30 AM-5:00 PM).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Jeffrey S. Lundgren can be reached on (571)-272-5541. The fax phone number for the organization
where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained from
gither Private PAIR or Public PAIR. Status information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative
or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-
1000.

/Leslie A. Royds Draper/
Primary Examiner, Art Unit 1629

September 23, 2016
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14885805 WARNER ET AL.
H““H““ ““H‘“H““““ “ ““HH “‘ o o
Leslie A. Royds Draper 1629

CPC
Symbol Type Version
AB1K F 2013-01-01
AB1K | 2013-01-01
AB1K | 2013-01-01
AB1K | 2013-01-01
AB1K | 2013-01-01
AB1K | 2013-01-01
AB1K | 2013-01-01
AB1K | 2013-01-01
AB1K | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
AB1K 31 1 1 2013-01-01
AB1K 2300 1 2 2013-01-01
AB1K 31 2 1 2013-01-01
AB1K 2300 2 2 2013-01-01
NONE

Total Claims Allowed:

8

(Assistant Examiner) (Date)
/Leslie A. Royds Draper/
Primary Examiner, Art Unit 1629 23 Sept 16 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 NONE

U.S. Patent and Trademark Office

Part of Paper No. 20160923
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14885805 WARNER ET AL.
Examiner Art Unit
Leslie A. Royds Draper 1629

US ORIGINAL CLASSIFICATION

INTERNATIONAL CLASSIFICATION

CLASS

SUBCLASS

CLAIMED

NON-CLAIMED

K

31/ 136 (2006.01.01)

CROSS REFERENCE(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

Total Claims Allowed:

8
(Assistant Examiner) (Date)
/Leslie A. Royds Draper/
Primary Examiner, Art Unit 1629 23 Sept 16 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 NONE

U.S. Patent and Trademark Office

Part of Paper No. 20160923
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14885805 WARNER ET AL.
H“m m“ ““‘ “m “m ““ “ “m ‘H “‘ o o
Leslie A. Royds Draper 1629
O Claims renumbered in the same order as presented by applicant O CPA O T.b. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 1
2 2
3 3
4 4
5
6
6 7
7 8
9
10
5 11
8 12
NONE
Total Claims Allowed:
8
(Assistant Examiner) (Date)
/Leslie A. Royds Draper/
Primary Examiner, Art Unit 1629 23 Sept 16 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 NONE

U.S. Patent and Trademark Office

Part of Paper No. 20160923
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Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

BIB DATA SHEET
CONFIRMATION NO. 9004

SERIAL NUMBER FILINgAgrrE 371(c) CLASS GROUP ART UNIT ATTORN'\IJE(\)(.DOCKET
14/885,805 10/16/2015 o14 1629 19107 DIV (AP)
RULE
APPLICANTS
Allergan, Inc., Irvine, CA,;
INVENTORS

Kevin S. Warner, Anaheim, CA;

Ajay P. Parashar, Fairfax, VA;

Vijaya Swaminathan, San Francisco, CA;
Varsha Bhatt, San Francisco, CA;

*k CONTINUING DATA kkkkkkkhhkhkhkhhkhhhkhkhkhkkkkk

This application is a DIV of 14/082,955 11/18/2013 PAT 9161926 ~ Drawings filed 10/16/15 are
which claims benefit of 61/728,403 11/20/2012 accepted.

and claims benefit of 61/770,768 02/28/2013

*k FOREIGN APPLICATIONS kkkkhkdkhkhkhhhkhkhhkhkkhkhkkd
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

N
S
A
H
i

10/28/2015 i
Foreign Priority ciaimed Oves Wino STATEOR | SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met D Yes QNO D M?Sv?gr?ée COUNTRY DRAWINGS CLAIMS CLAIMS
Verified and {Dl_re;splfrﬁ. Royds CA 3 10 o
Acknowledged Examiners Signature nitials
ADDRESS

ALLERGAN, INC.

2525 DUPONT DRIVE, T2-7H
IRVINE, CA 92612-1599
UNITED STATES

TITLE
TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND METHODS FOR USE THEREOF

|Q Al Fees

10 1.16 Fees (Filing)

FEES: Authority has been given in Paper |
FILING FEE i i
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT (2 1.17 Fees (Processing Ext. of time) I

1600 No. for following: |EI 1.18 Fees (Issue)
|EI Other
|Q Credit

BIB (Rev. 05/07).
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref {Hits Search Query DBs Default iiPlurals jiTime
# Operator Stamp
L1 §10110 {dapson$2 (diamino adj2 diphenyl {US-PGPUB; CR ON 2016/09/23
adj2 (sulfon$2 sulphon$2)) USPAT; USOCR; 13:52
FPRS; EPO; JPO;
DERWENT
L2 128439 {"DGME" (diethylene adj2 glycol US-PGPUB; CR ON 2016/09/23
adj2 monoethyl adj2 ether) USPAT; USOCR; 13:53
(ethoxy adj2 diglycol) (transcutol) §FPRS; EPO; JPO;
DERWENT
L3 1270088 i(acrylamid$2) (acrylamid$2 adj2 US-PGPUB; CR ON 2016/09/23
sodium adj2 acryloyldimethyl adj2 §USPAT; USOCR; 13:53
taurat$2) "sepineo” (sepinec adj2 §FPRS; EPO; JPO;
"600") DERWENT
L4 29 1and 2 and 3 US-PGPUB; OR ON 2016/09/23
USPAT; USOCR,; 13:53
FPRS; EPO; JPO;
DERWENT
L5 29 4 and (water aqueous (purified US-PGPUB; OR ON 2016/09/23
adj2 water)) USPAT; USOCR,; 13:54
FPRS; EPO; JPO;
DERWENT
L6 0 5not 4 US-PGPUB; OR ON 2016/09/23
USPAT; USOCR,; 13:59
FPRS; EPO; JPO;
DERWENT
L7 {171 1 and 2 and (water aqueous US-PGPUB; CR ON 2016/09/23
(purified adj2 water)) and USPAT; USOCR; 14:00
(methylparaben$2 (methyl adj2 FPRS; EPO; JPO;
paraben$2)) DERWENT
L8 99 7 and (@pd<="20121120" US-PGPUB; OR ON 2016/09/23
@ad<="20121120") USPAT; USOCR,; 14:00
FPRS; EPO; JPO;
DERWENT
L9 4 8and 3 US-PGPUB; OR ON 2016/09/23
USPAT; USOCR,; 14:00
FPRS; EPO; JPO;
DERWENT
L10 4932 1and 3 US-PGPUB; OR ON 2016/09/23
USPAT; USOCR,; 14:01
FPRS; EPO; JPO;
DERWENT
L11 29 10 and 2 US-PGPUB; OR ON 2016/09/23
USPAT; USOCR,; 14:01
FPRS; EPO; JPO;
DERWENT
L12 {0 11 not 4 US-PGPUB; OR ON 2016/09/23
USPAT; USOCR,; 14:01
FPRS; EPO; JPO;
DERWENT
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N
N
N
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L13 {155 7 and (acne (acne adj2 vulgaris)) {US-PGPUB; OR ON 2016/09/23
USPAT; USOCR,; 14:02
FPRS; EPO; JPO;
DERWENT
L14 §13 13 and 3 US-PGPUB; OR ON 2016/09/23
USPAT; USOCR,; 14:02
FPRS; EPO; JPO;
DERWENT
L15 62 (warner-kevin$).in. US-PGPUB; CR ON 2016/09/23
USPAT; USOCR 14:03
L16 {21 (parashar-ajay$).in. US-PGPUB; CR ON 2016/09/23
USPAT; USOCR 14:03
L17 {7 (swaminathan-vijaya$).in. US-PGPUB; CR ON 2016/09/23
USPAT; USOCR 14:03
L18 6 (bhatt-varsha$).in. US-PGPUB; OR ON 2016/09/23
USPAT; USOCR 14:03
L19 {{4396 (allergan$).as. (allergan$).aanm. {US-PGPUB; CR ON 2016/09/23
(allergan$).in. USPAT; USOCR 14:03
20 §79 151617 18 US-PGPUB; OR ON 2016/09/23
USPAT; USOCR 14:04
21 §7 20 and 1 US-PGPUB; OR ON 2016/09/23
USPAT; USOCR 14:04
[22 478 19 and 1 US-PGPUB; OR ON 2016/09/23
USPAT; USOCR 14:05
23 §7 22 and 3 US-PGPUB; OR ON 2016/09/23
USPAT; USOCR 14:05
EAST Search History (I nterference)
Ref iHits {Search Query DBs Default iiPlurals {iTime
# Operator Stamp
24 {646 (dapson$2 (diamino adj2 diphenyl adj2 us CR ON 2016/09/23
(sulfon$2 sulphon$2))).cim. PGPUB; 14:08
USPAT
25 §1791 {("DGME" (diethylene adj2 glycol adj2 Us OR ON 2016/09/23
monoethyl adj2 ether) (ethoxy adj2 diglycol) {PGPUB; 14:08
(transcutol)).clm. USPAT
26 28134 i((acrylamid$2) (acrylamid$2 adj2 sodium us CR ON 2016/09/23
adj2 acryloyldimethyl adj2 taurat$2) PGPUB; 14:09
"sepineo” (sepineo adj2 "600")).cim. USPAT
27 4 24 and 25 and 26 Us OR ON 2016/09/23
PGPUB; 14:09
USPAT
28 §744  i((AB1K31/136).CPC.) Us OR ON 2016/09/23
PGPUB; 14:09
USPAT
[29 §31 28 and 24 Us OR ON 2016/09/23
PGPUB; 14:10
USPAT
L30 10409 {((A61K9/0014).CPC.) Us OR ON 2016/09/23
PGPUB; 14:10
USPAT
L31 4 29 and 25 and 26 Us OR ON 2016/09/23
PGPUB; 14:10
USPAT
L32 20 28 and 30 Us OR ON 2016/09/23
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PGPUB; 14:10
! ; USPAT
1133 4111 {32 and 24 Us- OR ON 2016/09/23
b PGPUB; 14:10
USPAT
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L1

L2

L3
L4

L5

L6

L7

L8

L9
L10

L11

L12

L13

L14

L15
Lle

d his full

(FILE

FILE

FILE

FILE

FILE

FILE

FILE

FILE

FILE

FILE

FILE

'"HOME' ENTERED AT 15:23:15 ON 23 SEP 2016)

'REGISTRY' ENTERED AT 15:23:22 ON 23 SEP 2016
E "DAPSONE"/CN
1 SEA ABB=ON PLU=0ON DAPSONE/CN
D L1

'"HCAPLUS' ENTERED AT 15:24:05 ON 23 SEP 2016

'REGISTRY' ENTERED AT 15:25:38 ON 23 SEP 2016
SET SMARTSELECT ON
SEL PLU=ON L1 1- CHEM : 67 TERMS
SET SMARTSELECT OFF

'"HCAPLUS' ENTERED AT 15:25:38 ON 23 SEP 2016
19971 SEA ABB=ON PLU=ON L2
20008 SEA ABB=ON PLU=ON L3 OR DAPSON? OR (DIAMINO (W)DIPHENYL (W) (SUL
FON? OR SULPHON?)) OR ("4-[ (4-AMINOBENZENE) SULPHONYL]ANILINE"
OR "4-[ (4-AMINOBENZENE) SULFONYL]ANILINE")
4784 SEA ABB=ON PLU=ON "DGME" OR (DIETHYLEN? (W)GLYCOL (W)MONOETHYL"?
(W)ETHER?) OR (ETHOXY (W)DIGLYCOL?) OR TRANSCUTOL?

102884 SEA ABB=ON PLU=ON (ACRYLAMID?) OR (SODIUM(W)ACRYLOYL(W)DIMETH

YL (W) TAURAT?) OR (ACRYLAMID? (2A)SODIUM(2A)ACRYLOYL (2A)DIMETHYL (
2A) TAURAT?) OR SEPINEO? OR ("SEPINEO" (2A)"600")

1 SEA ABB=ON PLU=ON L4 AND L5 AND L6
D L7 1 IBIB ED ABS

'MEDLINE, BIOSIS, EMBASE' ENTERED AT 15:28:10 ON 23 SEP 2016

'REGISTRY' ENTERED AT 15:28:20 ON 23 SEP 2016
SET SMARTSELECT ON
SEL PLU=ON L1 1- CHEM : 67 TERMS
SET SMARTSELECT OFF

'MEDLINE, BIOSIS, EMBASE' ENTERED AT 15:28:21 ON 23 SEP 2016
60139 SEA ABB=ON PLU=ON L8
60317 SEA ABB=ON PLU=ON L9 OR DAPSON? OR (DIAMINO (W) DIPHENYL(W) (SU
LFON? OR SULPHON?)) OR ("4-[ (4-AMINOBENZENE) SULPHONYL]ANILINE"
OR "4-[ (4-AMINOBENZENE) SULFONYL]ANILINE")
1612 SEA ABB=ON PLU=ON "DGME" OR (DIETHYLEN? (W) GLYCOL (W)
MONOETHYL? (W) ETHER?) OR (ETHOXY (W) DIGLYCOL?) OR TRANSCUTOL?
49955 SEA ABB=ON PLU=ON (ACRYLAMID?) OR (SODIUM(W) ACRYLOYL (W)
DIMETHYL (W) TAURAT?) OR (ACRYLAMID? (2A) SODIUM(2A) ACRYLOYL(2A)
DIMETHYL (2A) TAURAT?) OR SEPINEO? OR ("SEPINEO" (2A)"600"™)
0 SEA ABB=ON PLU=ON L10 AND L11 AND L12

'USPAT2, USPATFULL' ENTERED AT 15:29:08 ON 23 SEP 2016

'REGISTRY' ENTERED AT 15:29:15 ON 23 SEP 2016
SET SMARTSELECT ON
SEL PLU=ON L1 1- CHEM : 67 TERMS
SET SMARTSELECT OFF

'USPAT2, USPATFULL' ENTERED AT 15:29:15 ON 23 SEP 2016

46905 SEA ABB=ON PLU=ON L14

47502 SEA ABB=ON PLU=ON L15 OR DAPSON? OR (DIAMINO (W) DIPHENYL (W) (S
ULFON? OR SULPHON?)) OR ("4-[ (4-AMINOBENZENE) SULPHONYL]ANILINE"
OR "4-[ (4-AMINOBENZENE) SULFONYL]ANILINE")
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L17

L18

L19
L20

22942 SEA ABB=ON PLU=ON "DGME" OR (DIETHYLEN? (W) GLYCOL (W)
MONOETHYL? (W) ETHER?) OR (ETHOXY (W) DIGLYCOL?) OR TRANSCUTOL?
145 SEA ABB=ON PLU=ON (SODIUM(W) ACRYLOYL(W) DIMETHYL (W)
TAURAT?) OR (ACRYLAMID? (2A) SODIUM(2A) ACRYLOYL(2A) DIMETHYL (2A
) TAURAT?) OR SEPINEO? OR ("SEPINEO" (2A)"600"™)
10 SEA ABB=ON PLU=ON L16 AND L17 AND L18
10 DUP REM L19 (0 DUPLICATES REMOVED)
ANSWER 'l' FROM FILE USPAT2
ANSWERS '2-10' FROM FILE USPATFULL
D L20 1-10 IBIB ABS

FILE 'HOME' ENTERED AT 15:31:28 ON 23 SEP 2016
SAVE TEMP ALL L14885805/L

FILE HOME

FILE REGISTRY
Property values tagged with IC are from the ZIC/VINITI data file
provided by InfoChem.

STRUCTURE FILE UPDATES: 22 SEP 2016 HIGHEST RN 1998197-38-8
DICTIONARY FILE UPDATES: 22 SEP 2016 HIGHEST RN 1998197-38-8

CAS Information Use Policies apply and are available at:
http://www.cas.org/legal/infopolicy
TSCA INFORMATION NOW CURRENT THROUGH APRIL 29, 2016

Please note that search-term pricing does apply when
conducting SmartSELECT searches.

REGISTRY includes numerically searchable data for experimental and
predicted properties as well as tags indicating availability of
experimental property data in the original document. For information
on property searching in REGISTRY, refer to:

http://www.cas.org/training/stn/database-specific
FILE HCAPLUS

Copyright of the articles to which records in this database refer is

held by the publishers listed in the PUBLISHER (PB) field (available

for records published or updated in Chemical Abstracts after December
26, 1996), unless otherwise indicated in the original publications.

The CA Lexicon is the copyrighted intellectual property of the

American Chemical Society and is provided to assist you in searching
databases on STN. Any dissemination, distribution, copying, or storing
of this information, without the prior written consent of CAS, is
strictly prohibited.

FILE COVERS 1907 - 23 Sep 2016 VOL 165 ISS 15

FILE LAST UPDATED: 22 Sep 2016 (20160922/ED)

REVISED CLASS FIELDS (/NCL) LAST RELOADED: Dec 2015

USPTO MANUAL OF CLASSIFICATIONS THESAURUS ISSUE DATE: Dec 2015

HCAplus includes complete International Patent Classification (IPC)
reclassification data for the third quarter of 2016.
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HCAplus now includes the comprehensive Cooperative Patent Classification
(CPC). See HELP CPC for details.

CAS Information Use Policies apply and are available at:
http://www.cas.org/legal/infopolicy

This file contains CAS Registry Numbers for easy and accurate
substance identification.

FILE MEDLINE
FILE LAST UPDATED: 23 Sep 2016 (20160923/UP). FILE COVERS 1946 TO DATE.

MEDLINE(R) is a registered trademark of the U.S. National Library of
Medicine (NLM).

The 2016 MEDLINE reload was completed on January 23, 2016. The
2016 MeSH thesaurus is available as a source of terminology for your sear

This file contains CAS Registry Numbers for easy and accurate
substance identification.

See HELP RANGE before carrying out any RANGE search.

FILE BIOSIS

FILE COVERS 1926 TO DATE.

CAS REGISTRY NUMBERS AND CHEMICAL NAMES (CNs) PRESENT
FROM JANUARY 1926 TO DATE.

RECORDS LAST ADDED: 21 September 2016 (20160921/ED)

BIOSIS has been augmented with 1.8 million archival records from 1926
through 1968. These records have been re-indexed to match current
BIOSIS indexing.

FILE EMBASE

FILE COVERS: Embase-originated material 1947 to 22 Sep 2016 (20160922/ED)
Unigue MEDLINE content 1948 to present
Emtree thesaurus last updated September 2016

This file contains CAS Registry Numbers for easy and accurate
substance identification.

The content in Embase Alert (EMBAL) is strictly complementary
to that in Embase (EMBASE). EMBAL contains, at any given time,
approximately 100,000 novel records not yet available in Embase.
Search both databases for the most timely and comprehensive
results.

FILE USPAT2

FILE COVERS 2001 TO PUBLICATION DATE: 22 Sep 2016 (20160922/PD)

FILE LAST UPDATED: 22 Sep 2016 (20160922/ED)

HIGHEST GRANTED PATENT NUMBER: US9451736

HIGHEST APPLICATION PUBLICATION NUMBER: US20160278253

CA INDEXING IS CURRENT THROUGH 18 Sep 2016 (20160918/UPCA)

ISSUE CLASS FIELDS (/INCL) CURRENT THROUGH: 22 Sep 2016 (20160922/PD)
REVISED CLASS FIELDS (/NCL) LAST RELOADED: Dec 2015

USPTO MANUAL OF CLASSIFICATIONS THESAURUS ISSUE DATE: Dec 2015
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USPAT2 includes complete International Patent Classification (IPC)
reclassification data for the third quarter of 2016.

USPAT2 now includes the comprehensive Cooperative Patent Classification
(CPC). See HELP CPC for details.

To ensure comprehensive retrieval of US patent information, including
US patent application information, search USPAT2 in combination with
USPATFULL.

SELECT PN, PNK, PATS, AP, APPS, PRN and PRAI now bears a charge in this
file. Please see HELP COST for pricing.

FILE USPATFULL

FILE COVERS 1971 TO PATENT PUBLICATION DATE: 22 Sep 2016 (20160922/PD)
FILE LAST UPDATED: 22 Sep 2016 (20160922/ED)

HIGHEST GRANTED PATENT NUMBER: US9451736

HIGHEST APPLICATION PUBLICATION NUMBER: US20160278272

CA INDEXING IS CURRENT THROUGH 18 Sep 2016 (20160918/UPCA)

ISSUE CLASS FIELDS (/INCL) CURRENT THROUGH: 22 Sep 2016 (20160922/PD)
REVISED CLASS FIELDS (/NCL) LAST RELOADED: Dec 2015

USPTO MANUAL OF CLASSIFICATIONS THESAURUS ISSUE DATE: Dec 2015

USPATFULL includes complete International Patent Classification (IPC)
reclassification data for the third quarter of 2016.

USPATFULL now includes the comprehensive Cooperative Patent Classification
(CPC). See HELP CPC for details.

To ensure comprehensive retrieval of US patent information, including
US patent application information, search USPATFULL in combination with

USPAT2.

SELECT PN, PNK, PATS, AP, APPS, PRN and PRAI now bears a charge in this
file. Please see HELP COST for pricing.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

51957 7590 09/30/2016 I hereby certify that this Fee(s) Transmittal is being deposited with the United
ALLERGAN, INC. S(tiz(lites P(ZiStal Sﬂf;rvwe vlvnh sufficient postage (i(i)r first l():lass mallbln an anelo;{e
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
2525 DUPONT DRIVE, T2-7TH transmitted to the USPTO (571) 273-2885, on the date indicated below.
IRVINE, CA 92612-1599 - :
. €POosSItor's name.
Laura L. Wine (Depositor's name)
/Laura L. Wine/ (Signawe)
November 4, 2016 (Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/885,805 10/16/2015 Kevin S. Warner 19107 DIV (AP) 9004

TITLE OF INVENTION: TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND METHODS FOR USE THEREOF

| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 12/30/2016
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
DRAPER, LESLIE A ROYDS 1629 514-646000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list Laura L. Wine
CEFR 1.363). (1) The names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2
(2) The name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Allergan, Inc. Irvine, CA

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat X Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies Xl The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number Q1 ( )§85 (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

/Laura L. Wine/ November 4, 2016

Authorized Signature Date

Laura L. Wine 68681

Typed or printed name Registration No.

Page 2 of 3

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0524033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE



Electronic Patent Application Fee Transmittal

Application Number: 14885805

Filing Date: 16-Oct-2015

Title of Invention:

TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND

METHODS FOR USE THEREOF
First Named Inventor/Applicant Name: Kevin S. Warner
Filer: Laura Lee Wine/Maria Stein
Attorney Docket Number: 19107 DIV (AP)
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
UTILITY APPL ISSUE FEE 1501 1 960 960
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

9260
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Electronic Acknowledgement Receipt

EFS ID: 27421365
Application Number: 14885805
International Application Number:
Confirmation Number: 9004

Title of Invention:

TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND
METHODS FOR USE THEREOF

First Named Inventor/Applicant Name:

Kevin S. Warner

Customer Number:

51957

Filer:

Laura Lee Wine/Maria Stein

Filer Authorized By:

Laura Lee Wine

Attorney Docket Number:

19107 DIV (AP)

Receipt Date: 04-NOV-2016
Filing Date: 16-0CT-2015
Time Stamp: 13:55:40

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $960

RAM confirmation Number

110716INTEFSW00010394010885

Deposit Account

010885

Authorized User

Maria Stein

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

114133

1 Issue Fee Payment (PTO-85B) 19107DIV_PTOL-85.pdf no 1

1d5aafbdf8c93e56bff441c7a8c678f48ff04]
23

Warnings:

Information:

30473

2 Fee Worksheet (SB06) fee-info.pdf no 2

5da6c627785f7ed63ebed49ac4fe78dbb90
9ca7a

Warnings:

Information:

Total Files Size (in bytes): 144606

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/885,805 12/13/2016 9517219 19107 DIV (AP) 9004
51957 7590 11/22/2016

ALLERGAN, INC.
2525 DUPONT DRIVE, T2-7H
IRVINE, CA 92612-1599

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Kevin S. Warner, Anaheim, CA;
Allergan, Inc., Irvine, CA;

Ajay P. Parashar, Fairfax, VA;

Vijaya Swaminathan, San Francisco, CA;
Varsha Bhatt, San Francisco, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
527



Case 1:17-cv-00663-VAC-SRF Document4 Filed 06/01/17 Page 1 of 1 PagelD #: 29

AQO 120 (Rev. 08/10;

o Mail Stop 8 REPORT ON THE
) Director of the 1.8, Patent and Trademark Office FILING OR DETERMINATION OF AN
P.0. Box 1456 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-145¢ TRADEMARK
In Compliance with 35 U.5.C. § 290 and/or 15 U.5.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the District of Delaware on the following
] Trademarks or W Patents.  ( [ the patent action involves 35 U.5.C. § 202.):
DOCKET NO. DATE FILED 1.8, DISTRICT COURT
6/1/2017 for the District of Delaware

PLAINTIFF DEFENDANT

ALLERGAN, INC. TARO PHARMACEUTICAL INDUSTRIES LTD.

FATENT OR DATE OF PATENT — :
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

I 9517,219 B2 12/13/2016 Allergan, Inc.

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
] Amendment [0 Answer [ Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT N ‘
TRADEMARK NO. OR TRAIDEMARK HOLDER OF PATENT OR TRADEMARK

)

4

5

In the above——entitled case, the following decision has been rendered or judgement issued:

DECISIONAUDGEMENT

CLEEK (BY) PEPUTY CLERK DATE

Ceopy I—Upon initiatien of action, wail this copy to Birector  Ceopy 3—Upen termination of action, mail this copy te Director
Copy 2—pen filing document adding patent(s), mail this copy te Birector  Copy 4—Case file copy
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Case 1:17-cv-01048-VAC-SRF Document4 Filed 07/28/17 Page 1 of 1 PagelD #: 32

AQO 120 (Rev. 08/10%

O Mail Stop 8 REPORT ON THE
’ Birector of the U.8. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.C. Box 1450 ACTION REGARDING APATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 1J.5.C. § 290 and/or 13 U.S.C. § 1116 vou are hereby advised that a court action has besn
filed in the U.S. District Court for the District of Delaware on the following
] Trademarks or W Patewts.  ( [ the patent action invelves 35 U.5.C. § 292.);
DOCKET NO. DATE FELED _ U8 DISTRICT COURT
712812017 for the District of Delaware

PLAINTIFF DEFENDANT

ALLERGAN, INC. TARD PHARMACEUTICALS, INC.

PATENT OR DATE OF PATENT OISR (FF P AT RADEMARK
TRADEMARK NO, OR TRADEMARK HOLDER OF PATENT OR TRADEM!

1 8,547,219 B2 12/13/2018 Allergan, Inc.

)

4

5

In the above—entitled case, the following patent(s) trademark(s) have been included:
DATE INCLUDED INCLUDED BY
1 Amendment [ Answer [ Cross Bill [] Other Pleading
PATENT OR DATE OF PATENT . - DA TR R ADEMARK
TRADEMARK NO, OR TRADEMARK HOLDER OF PATENT OF TRADEM:

i

3

4

5

in the above-—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy I—Upon intiation of action, mail this copy to Birector Copy 3—Upon termeination of action, mail this copy to Birector
{opy 2—Upon filing document adding patent(s), raail this copy o Birector Copy 4—Case file copy
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