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OIL-BASED FOAMABLE CARRIERS AND FORMULATIONS

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority under 35 U.S.C. §119(e) of U.S.

Provisional Patent Application No. 61/103500, filed on October 7, 2008 entitled "Oil and

Liquid Silicone Carriers and Formulations for External and Body Cavity Application of Active

Agents and Uses Thereof," which is herein incorporated by reference in its entirety.

[0002] This application claims the benefit of priority under 35 U.S.C. §119(e) of U.S.

Provisional Patent Application No. 61/120842, filed on December 8, 2008 entitled "Oil-Based

Foamable Carriers and Formulations," which is herein incorporated by reference in its entirety.

FIELD

[0003] This invention relates to waterless foam formulations, specifically single phase

foamable carriers. The invention further relates to methods for formulating stable and unstable

active agents in topical compositions, which are suitable, inter alia, for applying to the skin or

to mucosal surfaces or in body cavities and can be used for treating topical, mucosal, body

cavity and/or systemic disorders in mammals. The invention further relates to vehicles which

are suitable, inter alia, for delivery for a wide range of active pharmaceutical and cosmetic

agents and methods for their use.

BACKGROUND

[0004] External topical administration is an important route for the administration of drugs

in both systemic and topical disease treatment. For example, diseases of the skin, such as

inflammatory diseases (e.g., acne), rashes, infection (e.g., microbial infection and parasitic

infestation), and immune system reactions leading to rashes and/or infection, are typically

treated via topical administration of a pharmaceutical active agent. Many drugs that may be

useful for topical administration (e.g., antibiotics, anti-fungal agents, anti-inflammatory agents,

anesthetics, analgesics, anti-allergic agents, corticosteroids, retinoids and anti-proliferative

medications) are administered in hydrophobic media, such as a petrolatum-based ointment, due

to their increased stability in hydrophobic solvents. While the use of stabilizers, anti oxidants

antimicrobial preservatives, buffers and the like in aqueous carriers and creams to protect

active or cosmetic agents is known, there are still disadvantages to formulating certain active

agents in aqueous carriers, or even in carriers containing low amounts of polar solvents such as

water (e.g., water in oil emulsions). For example, some active agents are known to be



generally unstable or susceptible to isomerisation or to breakdown in the presence of water,

resulting in loss of activity.

[0005] However, hydrophobic formulations, in particular ointments, also pose

disadvantages to topical administration. For example, ointments often form an impermeable

barrier. In the treatment of a topical wound, such a barrier can prevent the removal or draining

of metabolic products and excreta from these wounds. Moreover, the efficacy of drugs

formulated in ointments is compromised because of the difficulty for an active drug dissolved

in an ointment-based carrier to pass through the barrier layer into the wound tissue. In

addition, ointments (and also creams) often do not create an environment for promoting

respiration of wound tissue or normal respiration of the skin. An additional disadvantage of

ointment formulations is the greasy feeling left following their topical application onto the skin,

mucosal membranes and wounds.

[0006] Formulations based on hydrophobic media are by their nature greasy materials and

can be difficult to formulate particularly into a topical foamable composition free of lower

short chain alcohols that can deliver a substantially uniform and stable composition or foam

that ameliorates or overcomes the look and feel of a greasy material, especially where that

composition is waterless or substantially so.

[0007] Foamable carriers offer advantages over ointments and creams for topical

administration of pharmaceuticals. While hydrophobic foamable carriers are known, it is far

from simple or obvious to produce hydrophobic waterless foamable carriers that when released

produce foams of quality suitable for pharmaceutical or cosmetic application. An additional

difficulty to be overcome, is how to adapt the formula and achieve a uniform formulation,

which can accept a range of various active pharmaceutical and cosmetic agents such that the

composition and active agent are stable and that the foam produced remains of quality.

Specifically, one of the challenges in preparing such waterless or substantially waterless

foamable compositions is ensuring that the active pharmaceutical or therapeutic agent does not

react, isomerize or otherwise break down to any significant extent during is storage and use.

[0008] In general terms, it is believed that foam formed from hydrophobic waterless or

substantially waterless carriers is inherently less firm or inherently weaker than water based

emulsion carriers.

[0009] An aerosol product containing an oily composition containing at least one oil, and

at least one hydrocarbon compound (notably, a paraffin or a fatty acid amide) having a melting

point greater than or equal to 3O0C (i.e., a solid at room temperature) is known in the prior art,



the compound being in the form of solid particles and one or more propellants. However,

hydrocarbon solid particles were required to provide a fine bubble, stable foam.

[0010] Foams are complex dispersion systems which do not form under all circumstances.

Slight shifts in foam composition, such as by the addition of active ingredients, may destabilize

the foam. Foams are very complex and sensitive systems and are not formed at will. Mere

addition of basic ingredients like oil, surfactant and propellant is far from sufficient to produce

foams of quality that are homogenous, stable, breakable upon mechanical force and can be used

to provide a shelf stable pharmaceutical or cosmetic composition. Small deviations may lead

to foam collapse. Much consideration needs to be given to facilitate the introduction of an

active agent, such as examining compatibility and non reactivity with the various excipients

and container and determining shelf life chemical stability.

[0011] Neubourg (US 2006/0099 151), for example, notes that the stability of foam is

strongly dependent on the specific composition of the foam forming components, so that even

small deviations in the composition may lead to a collapse of the foam. Gordon et al. (US

3,456,052) also teaches that one cannot generate a good quality foam by simply adding a

propellant to a mixture of components:

[0012] The term "foam" is a general term that encompasses a range of substances.

Accordingly, the context in which "foam" is discussed must be examined carefully. The type

and quality of the foam is of critical importance. There are many different types of foams and

within each foam type there are many levels of qualities. For example, the froth on the head of

beer, lather of shampoo, and lather of shaving cream have been loosely described as foam but

all are different from one another. At one end of the cosmetic or pharmaceutical foam

spectrum the foam can be long lasting and essentially not readily breakable like shaving foams.

At the other end of the spectrum the foam can be quick breaking and collapses upon release.

[0013] Thermolabile foams are an example of type of quick breaking foam. They can

contain significant amounts of thermolabile substances that aid their collapse upon being

exposed to an increased temperature for example when applied to a body surface at 37 0C.

Upon being exposed to the higher temperature they collapse rapidly. Examples are foam

formulations that comprise significant amounts of volatile solvents.

[0014] Breakable foam is a specialized type of foam. It is a low density foam that is stable

on release at least in the short time span of several minutes, which facilitates application to a

target area; but can break readily upon the application of shear force such as gentle rubbing to

spread easily over a target surface. It is not thermolabile (and does not melt at skin

temperature) and nor does it display late or long delayed expansion over minutes.



[0015] Some foams expand slowly whilst others do so quickly. Some foams foam

immediately and some demonstrate delayed foaming. Some require mechanical lathering and

some expulsion by propellant. Whilst they all fall under the so called term "foam" and may

appear to have some common ingredients the results and properties of these products are

different.

[0016] A suitable foamable formulation for a particular application may present challenges

at several levels. For example, a foam formulation may require a stable pre foam formulation;

a stable pre foam propellant formulation and ultimately delivery an effective measured amount

of active agent to a target. Each of these objectives poses its own unique challenges.

[0017] The pharmaceutical and cosmetic foams discussed herein are generated in general

terms by manufacturing a suitable foamable carrier composition and loading the carrier in a

pressurized valved canister with an appropriate propellant. Upon expelling the canister contents

a foam can be released. The type, nature and quality of the foam depends inter alia on the

carrier composition, the active agent, the propellant and the method of manufacture and

storage. Making a stable (physically and chemically) formulation that can be stored in a

canister with a propellant that remains stable and can produce a breakable foam of quality on

release is far from trivial.

[0018] An additional difficulty frequently encountered with propellant foams is their

inability to dispense a uniform application of the medically active ingredient throughout the use

of the entire aerosol container. This is particularly due to the fact that the active material is not

stably dispersed in the foamable composition so that it will have a tendency to settle to the

bottom. Further, the dispersed material will sometimes clog the spray dispensing valve to

further interfere with the uniform dispensing of the medicament.

SUMMARY

[0019] There are provided improved, easy to use, stable and non-irritating oil-based foam

carriers, with unique physical, therapeutic or beneficial properties having the ability to act as a

vehicle for a stable or stabilized active pharmaceutical or cosmetic agent. Moreover, there are

provided oil-based waterless and substantially waterless carriers and foam formulations, which

have a good or special skin feeling and which provide many of the desirable attributes of water

based emulsions and foams, such as pleasant feeling, absence of stickiness, good spreadability,

relatively quick absorption, absence of shine and reduced oily sensation.

[0020] Foamable carriers containing only an oil and a surfactant to produce waterless are

investigated and developed herein as pharmaceutical and cosmetic waterless carriers suitable



for delivery of a wide range of active agents and a wide range of therapeutic and cosmetic

effects. In particular, such carriers are substantially a single phase and, in some embodiments,

are substantially free of particles. Moreover such carriers are ideal for oil soluble active agents

and can nevertheless carry as a homogenous suspension substantial amounts of oil insoluble

active agents.

[0021] Thus, in several cases, there are provided carriers and compositions for drugs that

are more soluble or more stable in hydrophobic solvents; and moreover, simple and elegant

formulations to accommodate and stabilize active ingredients in a hydrophobic waterless or

substantially waterless environment are provided. The achievement to form a pharmaceutical

grade foam with a simple, elegant oil-based composition was unexpected.

[0022] Particularly, there are provided improved, easy to use, stable and non-irritating foam

formulations, with unique therapeutic or beneficial properties containing a stable or stabilized

active pharmaceutical or cosmetic agent.

[0023] In one spect, a waterless foamable pharmaceutical composition is described,

including a foamable carrier and at least one liquefied or compressed gas propellant

wherein the foamable carrier consists essentially of:

about 60% to about 98% by weight of at least one liquid oil; and

about 2 % to about 40% by weight of a surfactant, wherein the surfactant includes at

least a glyceride;

wherein the foamable carrier is substantially a single phase and wherein upon dispensing the

foamable carrier composition forms a breakable foam that is thermally stable, yet breaks easily

upon application of sheer force.

[0024] In some embodiments, the carrier is a single phase.

[0025] In some embodiments, the glyceride is a monoglyceride, diglyceride, or a

triglyceride.

[0026] In some embodiments, the side chain of the monoglyceride, diglyceride, or

triglyceride is a C8-C24 saturated hydrocarbon.

[0027] In some embodiments, the side chain of the monoglyceride is a C8-C24

saturated hydrocarbon and the side chain of the diglyceride or triglyceride is a C8-C14

saturated hydrocarbon.

[0028] In some embodiments, the surfactant further comprises a surfactant

selected from the group consisting of polysorbate, polyoxyethylene (20) sorbitan

monostearate, polyoxyethylene (20) sorbitan monooleate, a polyoxyethylene fatty acid

ester, Myrj 45, Myrj 49, Myrj 52 and Myrj 59, a polyoxyethylene alkyl ether,



polyoxyethylene cetyl ether, polyoxyethylene palmityl ether, polyethylene oxide

hexadecyl ether, polyethylene glycol cetyl ether, steareths such as steareth 2, brij 21,

brij 721, brij 38, brij 52, brij 56 and brij Wl, a sucrose ester, a partial ester of sorbitol

and its anhydrides, sorbitan monolaurate, sorbitan monolaurate, isoceteth-20 and mono-

, and di- and tri-esters of sucrose with fatty acids.

[0029] In some embodiments, the side chain of the monoglyceride contains at least

8 carbon atoms.

[0030] In some embodiments, the monoglyceride is glyceryl monostearate.

[0031] In some embodiments, the monoglyceride is a solid.

[0032] In some embodiments, at least one liquid oil includes mineral oil.

[0033] In some embodiments, at least one oil is mineral oil, MCT oil, liquid

paraffin, vegetable oil, essential oil, organic oil, lipid, or a mixture thereof.

[0034] In some embodiments, the oil is a mixture of light mineral oil and heavy

mineral oil.

[0035] In some embodiments, the weight ratio of the light mineral oil to the heavy

mineral oil ranges from about 1:1 to about 1:2.

[0036] In some embodiments, the waterless foamable pharmaceutical composition

further indues an active agent.

[0037] In some embodiments, the active agent is soluble in the liquid oil, the

monoglyceride or the carrier.

[0038] In some embodiments, the foamable carrier including the active agent is a

substantially homogenous suspension.

[0039] In some embodiments, the active agent is selected from the group consisting

of an acaricides, an active herbal extract, an age spot and keratose removing agent, an

allergen, an alpha hydroxyl acid, an analgesic agent, an androgen, an antiacne agent, an

antiallergic agent, an antiaging agent, an antibacterial agent, an antibiotic, an antiburn

agent, an anticancer agent, an antidandruff agent, an antidepressant, an antidermatitis

agent, an antiedemic anent, an antifungal agent, an antihistamine, an antihelminth agent,

an anti-hyperkeratosis agent, an anti-infective agent, an antiinflammatory agent, an

antiirritant, an antilipemic agent, an antimicrobial agent, an antimycotic agent, an

antioxidant, an antiparasitic agent, an antiproliferative agent, an antipruritic agent, an

antipsoriatic agent, an antirosacea agent, an antiseborrheic agent, an antiseptic agent, an

antiswelling agent, an antiviral agent, an anti-wart agent, an anti-wrinkle agent, an anti-

yeast agent, an astringent, a beta-hydroxy acid, benzoyl peroxide, a cardiovascular



agent, a chemotherapeutic agent, a corticosteroid, an immunogenic substance, a

dicarboxylic acid, a disinfectant, an estrogen, a fungicide, a hair growth regulator, a

haptene, a hormone, a hydroxy acid, an immunosuppressant, an immunoregulating

agent, an immunomodulator, an immunostimulant, an insecticide, an insect repellent, a

keratolytic agent, a lactam, a local anesthetic agent, a lubricating agent, a masking

agent, a metal, a metal oxide, a mitocide, a neuropeptide, a non-steroidal anti

inflammatory agent, an oxidizing agent, a pediculicide, a peptide, a pesticide, a

progesterone, a protein, a photodynamic therapy agent, a radical scavenger, a refatting

agent, a retinoid, a sadative agent, a scabicide, a self tanning agent, a skin protective

agent, a skin whitening agent, a steroid, a steroid hormone, a vasoavtive agent, a

vasoconstrictor, a vasodilator, a vitamin, a vitamin A, a vitamin A derivative, a vitamin

B, a vitamin B derivative, a vitamin C, a vitamin C derivative, a vitamin D, a vitamin D

derivative, a vitamin D analog, a vitamin F, a vitamin F derivative, a vitamin K, a

vitamin K derivative, a wound healing agent and a wart remover and mixtures thereof.

[0040] In some embodiments, the active agent is a tetracycline antibiotic agent.

[0041] In some embodiments, the tetracycline antibiotic agent includes minocycline

or doxycycline.

[0042] In some embodiments, the active agent is selected from the group consisting

of acyclovir, azaleic acid, clindamycin phosphate, pimicrolimus, Diclofenac potassium;

Calcipotriol, Calcitriol, vitamin A acetate, Betamethasone 17-valerate, alpha

tocopherol, Imiquimod, Ciclopiroxolamine, and mixtures thereof.

[0043] In some embodiments, the composition further includes one or more

additional components selected from the group consisting of anti perspirants, anti-static

agents, buffering agents, anti-oxidants/free radical scavengers, bulking agents, chelating

agents, cleansers, colorants, conditioners, deodorants, diluents, dyes, fragrances, hair

conditioners, humectants, modulating agents, pearlescent aids, perfuming agents,

permeation enhancers, pH-adjusting agents, occlusive agents, preservatives, protectants,

skin penetration enhancers, softeners, solubilizers, sunscreens, sun blocking agents,

sunless tanning agents, viscosity modifiers, and vitamins.

[0044] In another aspect, a waterless foamable pharmaceutical composition is

described, including a foamable carrier and at least one liquefied or compressed gas

propellant wherein the foamable carrier comprises:

about 60% to about 98% by weight of at least one liquid oil;



about 2 % to about 40% by weight of a surfactant, wherein the surfactant includes at

least a glyceride; and

an additive selected from the goup consisiting of a foam adjuvant and a polymer

stabilizer;

wherein the foamable carrier is substantially a single phase and wherein upon dispensing the

foamable carrier composition forms a breakable foam that is thermally stable, yet breaks easily

upon application of sheer force.

[0045] In some embodiments, the carrier is a single phase.

[0046] In some embodiments, the glyceride is a monoglyceride, diglyceride, or a

triglyceride.

[0047] In some embodiments, the side chain of the monoglyceride, diglyceride, or

triglyceride is a C8-C24 saturated hydrocarbon.

[0048] In some embodiments, the side chain of the monoglyceride is a C8-C24

saturated hydrocarbon and the side chain of the diglyceride or triglyceride is a C8-C14

saturated hydrocarbon.

[0049] In some embodiments, the surfactant further comprises a surfactant selected

from the group consisting of polysorbate, polyoxyethylene (20) sorbitan monostearate,

polyoxyethylene (20) sorbitan monooleate, a polyoxyethylene fatty acid ester, Myrj 45,

Myrj 49, Myrj 52 and Myrj 59, a polyoxyethylene alkyl ether, polyoxyethylene cetyl

ether, polyoxyethylene palmityl ether, polyethylene oxide hexadecyl ether,

polyethylene glycol cetyl ether, steareths such as steareth 2, brij 21, brij 721, brij 38,

brij 52, brij 56 and brij Wl, a sucrose ester, a partial ester of sorbitol and its anhydrides,

sorbitan monolaurate, sorbitan monolaurate, isoceteth-20 and mono-, di- and tri-esters

of sucrose with fatty acids.

[0050] In some embodiments, the foam adjuvant is selected from the group

consisting of a fatty alcohol, a fatty acid and a hydroxyl fatty acid.

[0051] In some embodiments, a method of delivering an active agent to a patient in

need of treatment is described, including administering the waterless foamable

pharmaceutical composition including an active agent to a skin surface, a mucosal

surface, or a body cavity.

[0052] In some embodiments, a method for treating skin or a mucosal surface is

described, including administering to the skin or mucosal surface a pharmaceutically

effective amount of the waterless foamable pharmaceutical composition including an

active agent.



[0053] In some embodiments, a method for treating, ameliorating or preventing a

disorder is described, including administering to a target site a pharmaceutically

effective amount of the waterless foamable pharmaceutical composition including an

active agent.

[0054] In some embodiments, the pharmaceutical composition includes a

combination of at least two active agents.

[0055] In some embodiments, the target site is selected from the group consisting of

the skin, a body cavity, a mucosal surface, the nose, the mouth, the eye, the ear canal,

the respiratory system, the vagina and the rectum.

[0056] In some embodiments, the resultant foam of the waterless foamable

pharmaceutical composition displays all of the following characteristics:

a. at least of good quality;

b. does not collapse immediately upon release;

c . is breakable on mechanical shear;

d. has a density below about 0.2 g/mL; and

e. has a collapse time in excess of about 180 seconds.

[0057] In yet another aspect, a method for preparing a substantially single phase,

waterless foamable carrier is desciebed, including the steps of:

(a) preparing a foamable carrier by

(i) combining about 60% to about 98% by weight of at least one

liquid oil with about 2% to about 15% by weight of a monoglyceride at a temperature of

at least about 5O0C; and

(ii) rapidly cooling the combination of one liquid oil and at least one foam

stabilizing agent to less than 40 0C; and

(b) combining the foamable carrier with a compressed gas propellant in a

weight ratio of 100:3 to 100:35.

[0058] In some embodiments, the cooling step is carried out by placing the

foamable carrier in an ice bath.

[0059] In some embodiments, foamable carrier is cooled at a rate of at least about 5

degrees/minute.

[0060] In some embodiments, the foamable carrier is cooled to a temperature of at

least about 250C.



[0061] In some embodiments, the fatty acid side chain of the monoglyceride is

saturated.

[0062] In some embodiments, the monoglyceride is glyceryl monostearate.

[0063] In some embodiments, a foamable composition as descibred in any of the

emdodiments for use in therapy is described.

[0064] In some embodiments, a foamable composition as descibred in any of the

emdodiments for treating a disorder selected from the group consisting of skin, body

cavity, mucosal membrane, ear channel, eye, nasal, oral, respiratory, vaginal, rectal and

urethra disorders, or for treating a disorder selected from the group consisting of

dermatological pain, dermatological inflammation, acne, acne vulgaris, inflammatory

acne, non-inflammatory acne, acne fulminans, nodular papulopustular acne, acne

conglobata, dermatitis, bacterial skin infections, fungal skin infections, viral skin

infections, parasitic skin infections, skin neoplasia, skin neoplasms, pruritis, cellulitis,

acute lymphangitis, lymphadenitis, erysipelas, cutaneous abscesses, necrotizing

subcutaneous infections, scalded skin syndrome, folliculitis, furuncles, hidradenitis

suppurativa, carbuncles, paronychial infections, rashes, erythrasma, impetigo, ecthyma,

yeast skin infections, warts, molluscum contagiosum, trauma or injury to the skin, post

operative or post-surgical skin conditions, scabies, pediculosis, creeping eruption,

eczemas, psoriasis, pityriasis rosea, lichen planus, pityriasis rubra pilaris, edematous,

erythema multiforme, erythema nodosum, grannuloma annulare, epidermal necrolysis,

sunburn, photosensitivity, pemphigus, bullous pemphigoid, dermatitis herpetiformis,

keratosis pilaris, callouses, corns, ichthyosis, skin ulcers, ischemic necrosis, miliaria,

hyperhidrosis, moles, Kaposi's sarcoma, melanoma, malignant melanoma, basal cell

carcinoma, squamous cell carcinoma, poison ivy, poison oak, contact dermatitis, atopic

dermatitis, rosacea, purpura, moniliasis, candidiasis, baldness, alopecia, Behcet's

syndrome, cholesteatoma, Dercum disease, ectodermal dysplasia, gustatory sweating,

nail patella syndrome, lupus, hives, hair loss, Hailey-Hailey disease, chemical or

thermal skin burns, scleroderma, aging skin, wrinkles, sun spots, necrotizing fasciitis,

necrotizing myositis, gangrene, scarring, and vitiligo, chlamydia infection, gonorrhea

infection, hepatitis B, herpes, HIV/AIDS, human papillomavirus (HPV), genital warts,

bacterial vaginosis, candidiasis, chancroid, granuloma Inguinale, lymphogranloma

venereum, mucopurulent cervicitis (MPC), molluscum contagiosum, nongonococcal

urethritis (NGU), trichomoniasis, vulvar disorders, vulvodynia, vulvar pain, yeast

infection, vulvar dystrophy, vulvar intraepithelial neoplasia (VIN), contact dermatitis,



pelvic inflammation, endometritis, salpingitis, oophoritis, genital cancer, cancer of the

cervix, cancer of the vulva, cancer of the vagina, vaginal dryness, dyspareunia, anal and

rectal disease, anal abscess/fistula, anal cancer, anal fissure, anal warts, Crohn's disease,

hemorrhoids, anal itch, pruritus ani, fecal incontinence, constipation, polyps of the

colon and rectum, bacterial infection, a fungal infection, a yeast infection, a viral

infection and a parasitic infection, wound, ulcer and burn, any disorder that responds to

treatment with a hormone, post-surgical adhesions, acne, and rosacea, is described.

[0065] In some embodiments, the use of the composition as described in any of the

emdodiments in the maufacture of a medicament for treating a disorder selected from

the group consisting of skin, body cavity, mucosal membrane, ear channel, eye, nasal,

oral, respiratory, vaginal, rectal and urethra disorders or for treating a disorder selected

from the group consisting of dermatological pain, dermatological inflammation, acne,

acne vulgaris, inflammatory acne, non-inflammatory acne, acne fulminans, nodular

papulopustular acne, acne conglobata, dermatitis, bacterial skin infections, fungal skin

infections, viral skin infections, parasitic skin infections, skin neoplasia, skin

neoplasms, pruritis, cellulitis, acute lymphangitis, lymphadenitis, erysipelas, cutaneous

abscesses, necrotizing subcutaneous infections, scalded skin syndrome, folliculitis,

furuncles, hidradenitis suppurativa, carbuncles, paronychial infections, rashes,

erythrasma, impetigo, ecthyma, yeast skin infections, warts, molluscum contagiosum,

trauma or injury to the skin, post-operative or post-surgical skin conditions, scabies,

pediculosis, creeping eruption, eczemas, psoriasis, pityriasis rosea, lichen planus,

pityriasis rubra pilaris, edematous, erythema multiforme, erythema nodosum,

grannuloma annulare, epidermal necrolysis, sunburn, photosensitivity, pemphigus,

bullous pemphigoid, dermatitis herpetiformis, keratosis pilaris, callouses, corns,

ichthyosis, skin ulcers, ischemic necrosis, miliaria, hyperhidrosis, moles, Kaposi's

sarcoma, melanoma, malignant melanoma, basal cell carcinoma, squamous cell

carcinoma, poison ivy, poison oak, contact dermatitis, atopic dermatitis, rosacea,

purpura, moniliasis, candidiasis, baldness, alopecia, Behcet's syndrome, cholesteatoma,

Dercum disease, ectodermal dysplasia, gustatory sweating, nail patella syndrome, lupus,

hives, hair loss, Hailey-Hailey disease, chemical or thermal skin burns, scleroderma,

aging skin, wrinkles, sun spots, necrotizing fasciitis, necrotizing myositis, gangrene,

scarring, and vitiligo, chlamydia infection, gonorrhea infection, hepatitis B, herpes,

HIV/AIDS, human papillomavirus (HPV), genital warts, bacterial vaginosis,

candidiasis, chancroid, granuloma Inguinale, lymphogranloma venereum, mucopurulent



cervicitis (MPC), molluscum contagiosum, nongonococcal urethritis (NGU),

trichomoniasis, vulvar disorders, vulvodynia, vulvar pain, yeast infection, vulvar

dystrophy, vulvar intraepithelial neoplasia (VIN), contact dermatitis, pelvic

inflammation, endometritis, salpingitis, oophoritis, genital cancer, cancer of the cervix,

cancer of the vulva, cancer of the vagina, vaginal dryness, dyspareunia, anal and rectal

disease, anal abscess/fistula, anal cancer, anal fissure, anal warts, Crohn's disease,

hemorrhoids, anal itch, pruritus ani, fecal incontinence, constipation, polyps of the

colon and rectum, bacterial infection, a fungal infection, a yeast infection, a viral

infection and a parasitic infection, wound, ulcer and burn, any disorder that responds to

treatment with a hormone, post-surgical adhesions, acne, and rosacea, is described.

[0066] In some embodiments, a waterless foamable pharmaceutical carrier or composition

as substantially described in the Examples is described.

BRIEF DESCRIPTION OF THE DRAWING

[0067] Figures l(a) and l(b) are photographs of formulation 101 from Example 5

comprising mineral oil and 4% glyceryl monostearate packaged in a glass vial (upright and on

side respectively) showing the solidifying effect of glyceride surfactant on liquid oil.

DETAILED DESCRIPTION

[0068] Oil-based, foamable carriers are described herein. The basic foamable carriers are

strikingly simple in their composition, as they contain only a liquid oil and a glyceride

surfactant. As is generally understood in the art, a glyceride surfactant is an ester formed from

glycerol and fatty acids. The fatty acids can react with one, two, or all three of the hydroxyl

groups of the glycerol, resulting in mono-, di-, and triglycerides, respectively. When reacting

with one or two hydroxyl groups mono or di glyceride surfactants result. When reacting with

three hydroxyl groups a triglyceride surfactant can result when at least one of the fatty side

chains comprises a hydrophilic group. Otherwise triglycerides are oily substances without

customary surfactant properties. Glyceride surfactant compounds are typically non-ionic and

can be liquid or solid. As used herein, glyceride surfactants can also include esters of glycerol

and other acids such as PEGulated acids, acetylated acids, organic acids.

[0069] Surprisingly, when combined with propellant under pressure, these carriers produce

high quality, pharmaceutical grade foam. While oil-based foams are known in the art, it is

generally understood that these foams are highly unstable. For example, oil-based foams

typically drain shortly after dispensing (e.g., 20-30 seconds following dispensing), leading to



subsequent collapse of the foam. Accordingly, oil-based foams are considered to lack stability

and are not considered suitable for many uses, including as pharmaceutical carriers for topical

administration. In contrast, the oil-based foamable carriers described herein generate foams

that exhibit excellent stability, as demonstrated by prolonged time to collapse (e.g., greater than

about 180 seconds). For example, the foam generated from the carriers described herein is at

least short term stable and can be resilient to collapse for at least 2-3 minutes and frequently for

5 minutes after dispensing, at 360C.

[0070] Moreover, the oil-based foamable carriers described herein are single phase carriers.

It is conventionally understood in the art that good quality foams require the use of an

emulsion. Exemplary emulsions typically used to produce foams include oil-in-water and

water-in-oil emulsions. The foamable carriers described herein, however, are single-phase

carriers, exhibiting minimal or no partitioning between phases. As a result, the foamable

carriers, as well as the resulting foams, are substantially uniform. Thus, active agents are

suspended or dissolved uniformly in the foams produced from the carriers, and there is no

concern that the active agent is concentrated in a particular phase.

[0071] In one or more embodiments, the combination of mineral oil and glyceryl

monostearate as the only ingredients in the pre-foam formulation provide a high quality foam.

Preparing the foamable composition using both slow and rapid cooling procedures resulted in

high quality foam. As used herein 'pre-foam formulation' or "PFF" include ingredients of the

pharmaceutical carrier without the compressed or liquefied gas propellant.

[0072] In certain embodiments the concentration of the surfactant (including glyceride) and

the oil and optional ingredients such as modulating agents, thickeners, fragrances and the like,

if present, are selected so that the composition, after filling into aerosol canisters, is flowable,

and can be shaken in the canister. In one or more embodiments, the concentrations of the

surfactant and the oil are selected such that the viscosity of the composition, prior to filling of

the composition into aerosol canisters, is less than 13,000 CPs, and more preferably, less than

10,000 CPs, preferably below about 9000, more preferably below about 6000 cps. In one or

more embodiments the concentrations of the surfactant and the oil and optional ingredients, if

present, should is selected so that the composition produces a foam of quality preferably at

least about of good quality. In one or more embodiments, the composition includes a mixture

of oils and, for example the mixture of oils includes silicone. In one or more embodiments, the

surfactant (including glyceride), first oil and silicone and optional ingredients, if present, are

selected such that the average bubble size should be below about 200 microns, preferably

below 150 and more preferably below 100 microns. In one or more embodiments, the



concentration of the surfactant (including glyceride), the first oil and the silicone are selected

such that the foam density is below about 0.2 g/ml and preferably below about 0.1 g/ml or in

the range of about 0.07 g/ml to about 1.5 g/ml. In one or more embodiments, the concentration

of the surfactant (including glyceride), the first oil and the silicone are selected such that the

foam hardness in the range of about 5 to about 35 grams. In one or more embodiments the

foam is of at least about good quality, the bubble size is below 150 microns and the density is

between 0.07 and 1.5.

[0073] In certain embodiments the oil is mineral oil. In one or more embodiments the

mineral oil is a mixture of mineral oils. In certain embodiments the mixture is a mixture of light

and heavy mineral oils. In one or more embodiments the ratio of heavy to light mineral oil is

from about 1:5; about 2:5, about; 5:1 1; about 1:2; about: 4:7; about 3:5; about 2:3; about 3:4;

about; 5:6; about 1:1; about 6:5; about 4:3; about 3:2; about 5:3; about 7:4; about 2:1; about

11:5; about 5:2; about 5:1; about 10:1; about 15:1; about 20:1 and about 25:1 and any ratio

between any of the aforesaid ratios. In one or more embodiments the ratio range of heavy to

light mineral oil is from about 1:5 to about 25:1; and preferably in the range of about 2:5 to

about 5:1.

[0074] The surface active agent (including glyceride) is situated at the gas/liquid interface

of the foam, lowering the surface tension at the interface between the gas bubbles and the

surrounding oil phase. This property is beneficial for foam formation and also for the

prevention of bubble coalescence, thus further stabilizing the foam. In some embodiments, the

surface active agent is glyceryl monostearate.

[0075] In one or more embodiments there is provided a substantially waterless foamable

carrier suitable for use as a vehicle for an active agent, comprising a foamable carrier and at

least one liquefied or compressed gas propellant wherein the foamable carrier contains only:

about 60% to about 95% by weight of at least one liquid oil; and

least one glyceride that acts as a foam stabilizing agent;

wherein the foamable composition is substantially a single phase, in which an active

agent is capable of being dissolved or suspended substantially uniformly; and

wherein the ratio of the foamable carrier to the propellant is 100:03 to 100:35.

[0076] In another aspect, as described above, a waterless, single phase foamable carrier

containing only one or more liquid oils and a monoglyceride having a saturated fatty acid side

chain is provided. In other certain embodiments the side chain can be unsaturated. The ability

to form a pharmaceutical quality foam using only these two ingredients is surprising, as it is

expected that other components are necessary to stabilize the foam or to promote foam



production (e.g., foam adjuvants or polymer stabilizers). Accordingly, in one embodiment, the

foamable carrier does not include typical foam stabilizing or foam promoting agents, such as

foam adjuvants or polymer stabilizers. The liquid oil is present in the carrier at a concentration

of at least about 60% by weight, 70% by weight, 80% by weight, 90% by weight, or 95% by

weight. In some embodiments, the liquid oil is present in the carrier at about 60% to about

95% by weight, about 70% to about 95% by weight, about 80% to about 95% by weight, or

about 90% to about 95% by weight. The monoglyceride is present in the carrier at less than

about, 5% by weight, about 6% by weight, about 7% by weight, about 8% by weight, about 9%

by weight, about 10% by weight, or about 15% by weight,. In some embodiments, the

monoglyceride is present in the carrier at about 5% to about 15% by weight, about 5% to about

10% by weight, about 2% to about 9% by weight, or about 3% to about 8% by weight. In one

embodiment, the foamable carrier includes about 1% to about 10% by weight monoglyceride

and about 90% to about 99% by weight liquid oil. Exemplary liquid oils include, without

limitation light mineral oil and heavy mineral oil. In one embodiment, the liquid oil is heavy

mineral oil. In one embodiment, the monoglyceride is glyceryl monostearate. In one

embodiment, the foamable carrier includes only heavy mineral oil and glyceryl monostearate.

[0077] A method of making the foamable, single-phase, oil-based carriers described herein

is further provided. As described herein, the carriers are generally prepared by first combining

the liquid oil with the surface active agent (including glyderide) at an elevated temperature,

followed by cooling to room temperature. In one embodiment, the components are combined

at a temperature of at least about 5O0C, at least about 550C, at least about 6O0C or at least about

650C. In another embodiment, the components are combined at a temperature between about

5O0C to about 650C and preferably between about 60 0C to about 65 0C.

[0078] In one embodiment, the oil/surface active agent combination is cooled rapidly, by

exposing the combination to cold temperatures, e.g., less than about 4O0C, less than about 3O0C,

less than 250C, or less than about 20 0C, or less than about 15 0C, or less than about 10 0C, or

less than about 5 0C, or less than about 0 0C or less than about minus 5 0C until it reaches the

desired temperature. In one embodiment, rapid cooling is effectuated by placing the

combination in an ice bath until it reaches the desired temperature. In another embodiment it is

placed in an alcohol water bath. In another embodiment it is placed in a water bath. In a

preferred embodiment the cold water bath is below about 20 0C. In one embodiment the ice

bath is below about 4 0C. In a preferred embodiment the alcohol water bath is below about

minus 5 0C. Without wishing to be bound by a particular theory it is thought that rapid cooling

helps to stabilize the formulation by "locking" the hydrophobic ingredients together and



stabilizing the oil surfactant structure. The rate of cooling for the rapid cooling procedure

ranges from about 2 degrees/minute to about 15 degrees/minute, from about 4 degrees/minute

to about 15 degrees/minute or 4 degrees/minute to about 8 degrees/minute. In some

embodiments, the rate of cooling is greater than about 2 degrees/minute, about 3

degrees/minute, about 4 degrees/minute, about 5 degrees/minute, about 10 degrees/minute, or

about 15 degrees/minute. In an alternative embodiment, the oil/surface active agent

combination is cooled slowly. In one embodiment, slow cooling is performed by keeping the

mixture at room temperature until it reaches the desired temperature.

[0079] In another embodiment, the oil/surface active agent combination is cooled slowly.

In one embodiment, slow cooling is effectuated by holding the combination at room

temperature until it reaches the desired temperature. The rate of cooling for the slow cooling

procedure ranges from less than about 5 degrees/minute to less than about 0.4 degrees/minute,

from less than about 4 degrees/minute to less than about 1 degrees/minute or from less than 4

degrees/minute to about 2 degrees/minute. In some embodiments, the rate of cooling is less

than about 5 degrees/minute, about 4 degrees/minute, about 3 degrees/minute, about 2

degrees/minute, or about 1 degrees/minute.

[0080] In some embodiments, formulations prepared by fast cooling result in improved

foam quality, smaller bubble size, viscosity, and density.

[0081] The hydrophobic formulations herein have a number of useful attributes making

them suitable candidates for topical foamable pharmaceutical and cosmetic carriers. They are

inherently stable and inert which are clearly desirable characteristics. They are able to

condition the skin and in appropriate amounts can form a barrier to skin moisture loss. By

appropriate formulation they can act to improve drug delivery to the skin and yet remain

resistant to being washed off. Other attributes of hydrophobic formulations described herein

include being able to deliver a substantially uniform and stable composition or foam that

ameliorates or overcomes the look and feel of a greasy material, especially where that

composition is waterless or substantially so; and facilitating that the active ingredients are

uniformly present throughout the formulation and also are effectively delivered and

additionally effectively delivered without the use of a short chain alcohol in the formulation.

Definitions

[0082] All % values are provided on a weight (w/w) basis.



[0083] The term "waterless", as used herein, means that the composition contains no or

substantially no, free or unassociated or absorbed water. Similarly, "waterless" or

"substantially waterless" carriers contain at most incidental and trace amounts of water.

[0084] By the term "single phase" herein it is meant that after addition of propellant to the

composition or carrier, the liquid components of the composition or carrier are fully miscible,

and the solid components if any, are either dissolved or suspended in the composition. By

substantially a single phase is meant that the composition or carrier after addition of propellant

is primarily or essentially a single phase as explained above, but may also have present a small

amount of material which is capable of forming or may form a separate phase amounting to

less than about 5% of the composition or carrier after the addition of propellant, preferably less

than about 3%, and more preferably less than about 1%.

[0085] The term "unstable active agent" as used herein, means an active agent which is

oxidized and/or degraded within less than a day, and in some cases, in less than an hour upon

exposure to air, light, skin or water under ambient conditions.

[0086] The identification of a "solvent", as used herein, is not intended to characterize the

solubilization capabilities of the solvent for any specific active agent or any other component of

the foamable composition. Rather, such information is provided to aid in the identification of

materials suitable for use as a part in the foamable carriers described herein.

[0087] "Substantially alcohol free" or "alcohol.free" in the context herein refers to lower or

short chain alcohols, having up to 5 carbon atoms in their carbon chain skeleton, such as

ethanol, propanol, isopropanol, butanol, iso-butanol, t-butanol and pentanol are considered less

desirable solvents or co-solvents due to their skin-irritating effect. Thus, according to some

embodiments, the carrier is substantially alcohol-free i.e., free of short chain alcohols. In other

embodiments, the pharmaceutical composition or foam is substantially alcohol-free and

comprises less than about 5% final concentration of lower alcohols, preferably less than 2%,

more preferably less than 1%.

Applications

[0088] The pharmaceutical compositions and carriers described herein are suitable for

dermal or external application of an unstable active agents, as well as active agents. Typically,

unstable agents break down upon exposure to air, water vapor or upon contact with the skin.

The hydrophobic, oil-based carriers described herein provide stable formulations of unstable

agents, which are active in situ and, are stable over a time period of at least 1-5 minutes after

application. In other embodiments the pharmaceutical compositions and carriers described



herein are suitable for mucosal or internal application of an unstable active agents, as well as

active agents. The compositions and carriers are substantially non-aqueous, and provide not

only a soothing effect to the skin or mucosa, but also provide a therapeutic local and/or

systemic effect from the active agent.

[0089] In one or more embodiments the carrier is used as the vehicle for delivering a

pharmaceutical or cosmetic active agent. In certain embodiments, the active agent is unstable in

the presence of water, and in such cases the presence of water in the carrier is clearly not

desirable.

[0090] The active agent may be insoluble or fully or partially soluble in the carrier and to

the extent it is insoluble it may be provided in a substantially homogenous insoluble

suspension.

[0091] At least one liquid oil may be selected from a mineral oil, a vegetable oil, a medium

chain triglycerides (MCT) oil, an essential oil, a therapeutic oil, an organic oil, a hydrogenated

castor oil and lipids and mixtures thereof.

[0092] The liquid oil may further contain an emollient or a hydrophobic solvent. In some

embodiments the liquid oil may contain a solid or semi solid hydrophobic matter, such as a

wax, a fatty alcohol, a fatty acid, a hydrogenated oil, an oil which is solid or semi solid at room

temperature. An example of a semi solid paste like oil is coconut oil. In a specific embodiment

the liquid oil may contain a wax. In another specific embodiments the liquid oil may contain a

hydrogenated oil such as hydrogenated caster oil, which is a solid at room temperature. In an

embodiment the wax may be a mixture of waxes or comprise beeswax

[0093] In an embodiment there is provided a waterless foamable carrier, wherein said at

least one liquid oil is a mineral oil.

[0094] In an embodiment there is provided a waterless foamable carrier, wherein the oil is

selected from mineral oil, hydrogenated castor oil and MCT oil.

[0095] In one or more embodiments the liquid oil is substantially free of particles. In a

preferred embodiment the liquid oil is free of particles as determined by normal microscopic

examination. In other words the foamable carrier prior to addition of active agent is

substantially a single phase, and preferably a single phase. In one or more embodiments the

foamable composition after addition of active agent is substantially a single phase, preferably a

single phase. In yet other embodiments the foamable composition after addition of active agent

is substantially a homogenous suspension of active agent.

[0096] In some embodiments, the foamable carrier has the following property: a foam

quality of at least good up to excellent; and at least one other property selected from: specific



gravity in the range of about 0.05 gr/mL to about 0.20 gr/mL; a foam texture of a very fine

creamy foam consistency to a fine bubble structure consistency; a sustainability of more than

95% for at least one minute upon release thereof to a surface from an aerosol can; capable of

withstanding at least one freeze thaw cycle without substantial change; having a mean bubble

size of less than about 200 micron; and compatibility with at least one active agent.

[0097] In some cases, the foamable carrier has at least four of the properties. In some other

cases, the carrier has all of the properties.

[0098] The target site for the compositions incorporating the foamable carrier includes the

skin, a body cavity, a mucosal surface, the nose, the mouth, the eye, the ear canal, the

respiratory system, the vagina, the urethra and the rectum.

[0099] In one or more embodiment, the foam formulations including an liquid oil are used

with a tetracycline antibiotic such as doxycycline or minocycline for example for the treatment

of a microbial infection or to treat acne. The use of an oil-based foam formulation for the

treatment of acne runs counter to conventional approach, which avoid oily bases as

exacerbating the underlying acne condition. In contrast, the current formulations moisturize

and protect the skin. Initial investigations indicate that waterless hydrophobic foam

preparations have a good "skin feel," are quickly absorbed and are not tacky.

[0100] The present invention relates to a foamable carrier suitable for external

administration of an unstable, particularly water unstable, active agent. In other embodiments

relates to its internal administration.

Liquid oil

[0101] Exemplary liquid oils include, without limitation, one or more of a mineral oil,

vegetable oil, MCT oil (i.e., medium chain triglycerides, in which the fatty side chains can

include caproic (C6), caprylic (C8), capric (ClO) and lauric acid (C 12)), an essential oil, a

therapeutic oil, an organic oil or a lipid. In some embodiments, the liquid oil is a mineral oil.

The mineral oil may be heavy or light or a combination thereof. MCT oil may be obtained as a

mixture of capric/caprylic triglycerides. In some embodiments, the liquid oil consists

essentially of a mineral oil. In another embodiment it may comprise a majority of mineral oil

combined with one or more other oils. In one or more embodiments the liquid oil may further

comprise an emollient. In one or more embodiments the liquid oil may further comprise a

hydrophobic solvent. In one or more embodiments the liquid oil may further comprise a

polypropylene glycol (PPG) alkyl ether such as a PPG stearyl ether for example PPG- 15. In



some embodiments, the liquid oil consists of an essential oil or a therapeutic oil. In other

embodiments the liquid oil is combined with an emollient.

[0102] In some embodiments, the liquid oil is one or more of mineral oil, MCT oil, liquid

paraffin, vegetable oil, essential oil, therapeutic oil, organic oil, and lipid.

[0103] An essential oil is a concentrated, hydrophobic liquid containing volatile aroma

compounds from plants usually conveying characteristic fragrances. Non limiting examples

include lavender, peppermint, and eucalyptus. A therapeutic oil is a hydrophobic liquid which

is said to have a therapeutic effect or to have associated with it certain healing properties.

Therapeutic oils contain active biologically occurring molecules and, upon topical application,

exert a therapeutic effect. Non limiting examples include Manuka oil, rosehip oil, which

contains retinoids and is known to reduce acne and post-acne scars, and tea tree oil, which

possesses anti-microbial activity including antibacterial, antifungal and antiviral properties as

well as any other therapeutically beneficial oil known in the art of herbal medication. Many

essential oils, are considered "therapeutic oils." Other non limiting examples of essential oils

are basil, camphor, cardamom, carrot, citronella, clary sage, clove, cypress, frankincense,

ginger, grapefruit, hyssop, jasmine, lavender, lemon, mandarin, marjoram, myrrh, neroli,

nutmeg, petitgrain, sage, tangerine, vanilla, verbena.

Surface-active agents

[0104] The carriers described herein contain a glyceride surface-active agent (also termed

"surfactants"). In many cases a single surfactant may suffice. In other cases a combination of

two or more surfactants is desired. Reference to a surfactant in the specification can also apply

to a combination of surfactants or a surfactant system. As will be appreciated by a person

skilled in the art which surfactant or surfactant system is more appropriate is related to the

vehicle and intended purpose. In general terms a combination of surfactants can be significant

in producing breakable forms of good quality. Surfactants can play a significant role in foam

formation where the foamable formulation is a single phase composition.

[0105] In selecting a suitable surfactant or surfactant combination for use in the

substantially single phase carriers described herein selection relates to a multiple of factors

including but not limited to solubility and miscibility in the liquid oil to produce substantially a

single phase; the ability to form foam of quality; the ability to stabilize the extruded foam; a

HLB value which preferably suggests potential compatibility with the liquid oil; and solubility

of surfactant in the formulation. A surfactant's hydrophilic/lipophilic balance (HLB) describes

the emulsifier's affinity toward water or oil. HLB is defined for non-ionic surfactants. The



HLB scale ranges from 1 (totally lipophilic) to 20 (totally hydrophilic), with 10 representing an

equal balance of both characteristics. Lipophilic emulsifiers form water-in-oil (w/o) emulsions;

hydrophilic surfactants form oil-in-water (o/w) emulsions. The HLB of a blend of two

emulsifiers equals the weight fraction of emulsifier A times its HLB value plus the weight

fraction of emulsifier B times its HLB value (weighted average). For oil based waterless

systems HLB values may have little significance other than to indicate the proportion of an

amphiphilic molecule that is hydrophobic and therefore potentially more at home in an oil

single phase environment.

[0106] In certain embodiments the glyceride surfactant can have thickening properties. In

certain embodiments the glyceride surfactant can affect the viscosity of the pre foam

formulation (PFF). In certain other embodiments the glyceride surfactant has little or no effect.

In certain embodiments the glyceride surfactant can induce the oil based formulation to gel.

The concentration of the glyceride surfactant agent in combination with the oil, e.g., a mixture

of a first oil and silicone, and optional ingredients, if present, is selected so that the

composition, after filling into aerosol canisters, is flowable, and can be shaken in the canister.

In one or more embodiments, the concentration of the surfactant agent is selected such that the

viscosity of the composition, prior to filling of the composition into aerosol canisters, is less

than 13,000 CPs, and more preferably, less than 10,000 CPs, preferably below about 9000,

more preferably below about 6000 cps; In one or more embodiments average bubble size of the

resultant foam should be below about 200 microns, preferably below 150 and more preferably

below 100 microns. In one or more embodiments foam density is below about 0.2 preferably

below about 0.1 g/ml. In one or more embodiments hardness of the resultant foam is in the

range of about 5 to about 35.

[0107] Exemplary glyceride surface active agents include, without limitation, stearic acid

derived esters of glycerol. In other embodiments the surfactant is monoglyceride, diglyceride,

or triglyceride, wherein the side chain of the monoglyceride, diglyceride, or triglyceride is a

C8-C24 hydrocarbon. In some embodiments, the fatty acid side chain of the glyceride is

saturated. One nonlimiting example of a monoglyceride is glyceryl monostearate, which has

an HLB of approximately 4. In still other embodiments the surfactant is glycerol

palmitostearate, In other embodiments, other surfactants such as PEG 40 Stearate (Myrj 52),

PEG 100 Stearate (Myrj 59), PEG 40 stearate, or a mixture of one or more of these compounds

may also be present.

[0108] According to one or more embodiments the composition contains a single glyceride

surface active agent having an HLB value between about 2 and 9, or more than one surface



active agent at least one of which is a glyceride surface active agent and the weighted average

of their HLB values is between about 2 and about 9.

[0109] According to one or more embodiments the composition contains a single glyceride

surface active agent having an HLB value between about 7 and 14, (preferably about 7 to about

12) or more than one surface active agent at least one of which is a glyceride surface active

agent and the weighted average of their HLB values is between about 7 and about 14

(preferably about 7 to about 12).

[0110] According to one or more other embodiments the composition contains a single

glyceride surface active agent having an HLB value between about 9 and about 19, or more

than one surface active agent at least one of which is a glyceride surface active agent and the

weighted average of their HLB values is between about 9 and about 19.

[0111] In a waterless or substantially waterless environment a wide range of HLB values

may be suitable. In one or more embodiments the HLB may not play a role in a single phase

system

[0112] The glyceride is usually a non-ionic surfactant. It can also be ionic such as

phosphatidyl choline. In a preferred embodiment the glyceride surfactant is non-ionic. In one

or more embodiments, the non-ionic surface active agent is a stearic acid derived ester of

glycol. In other embodiments the surfactant is monoglyceride, diglyceride, or triglyceride,

including wherein the side chain of the monoglyceride, diglyceride, or triglyceride is a C8-C24

hydrocarbon, such as a fatty acid ester of glycerol mono, di, or tri fatty ester of stearic acid, or a

mono, di or tri fatty ester of palmitic acid, A preferred gyceride is glyceryl monostearate.

[0113] In one or more embodiments the surfactant is selected to produce a foam of quality

being of least of about good quality foam and preferably of excellent quality foam. In one or

more embodiments the surfactant includes, a fatty acid ester of glycerol, such as a mono, di or

tri fatty ester of stearic acid or palmitic acid or arachidic acid or beheneic acid such as, those

listed below (Table 1).

Table 1: Glycerol fatty acid esters



[0114] In one or more embodiments the glyceride surfactant is used on its own with the oil.

In certain other embodiments the glyceride surfactant is used in combination with one or more

other surfactants. In an embodiment the combination is, for example, glyceryl monostearate

and PEG 100 stearate. Other similar combinations are readily envisaged.

[0115] In certain embodiments, surfactants are selected which can provide a close packed

surfactant layer. To achieve such objectives combinations of at least two surfactants are

selected. Preferably, they should be complex emulgators and more preferably they should both

be of a similar molecular type; for example, a pair of esters, for example, PEG-40 stearate and

polysorbate 80.

[0116] In one or more embodiments, the carrier may further include an additional non-ionic

surfactant. Non limiting examples of non-ionic surfactants include a polysorbate,

polyoxyethylene (20) sorbitan monostearate, polyoxyethylene (20) sorbitan monooleate, a

polyoxyethylene fatty acid ester, Myrj 45, Myrj 49, Myrj 52 and Myrj 59; a polyoxyethylene

alkyl ether, polyoxyethylene cetyl ether, polyoxyethylene palmityl ether, polyethylene oxide

hexadecyl ether, polyethylene glycol cetyl ether, steareths such as steareth 2, brij 21, brij 721,

brij 38, brij 52, brij 56 and brij Wl, a sucrose ester, a partial ester of sorbitol and its anhydrides,

sorbitan monolaurate, sorbitan monolaurate, isoceteth-20 and mono-, di- and tri-esters of

sucrose with fatty acids. In certain embodiments, suitable sucrose esters include those having

high monoester content, which have higher HLB values. However, sorbitan esters are not used

alone as primary surfactants. In an embodiment if present sorbitan esters are used in

combination with one or more primary surfactants and functions as a secondary or co-

surfactant. In some embodiments one or more of these other non ionic surfactants may be used

in combination with a stearic acid derived ester or with a monoglyceride, diglyceride, or

triglyceride surfactant.

[0117] Non-limiting example of non-ionic surfactants that have HLB of about 7 to about 12

is glyceryl monostearate/PEG 100 stearate (Av HLB-1 1.2).

[0118] Non-limiting examples of surfactants, which have a HLB of 4-19 are set out in the

Table below:



[0119] More exemplary stabilizing surfactants which may be suitable for use in the present

invention are found below.

[0120] PEG-Fatty Acid Monoester Surfactants, such as:

[0121] PEG-Fatty Acid Diester Surfactants, such as:



[0122] Transesterification Products of Oils and Alcohols, such as:

[0123] Polyglycerized Fatty Acids, such as:

[0124] PEG-Sorbitan Fatty Acid Esters, such as:



[0125] Sugar Ester Surfactants, such as:

[0126] In one or more embodiments the surface active agent is a complex emulgator in

which the combination of two or more surface active agents can be more effective than a single

surfactant and provides a more stable formulation or improved foam quality than a single

surfactant. For example and by way of non-limiting explanation it has been found that by

choosing say two surfactants, one hydrophobic and the other hydrophilic the combination can

produce a more stable emulsion than a single surfactant. Preferably, the complex emulgator

comprises a combination of surfactants wherein there is a difference of about 4 or more units

between the HLB values of the two surfactants or there is a significant difference in the

chemical nature or structure of the two or more surfactants.

[0127] In one or more embodiments, the surface-active agent includes at least one non-

ionic surfactant. Ionic surfactants are known to be irritants.

[0128] In a preferred embodiment, the surface active agent, the composition contains a

non-ionic surfactant. In another preferred embodiment the composition includes a mixture of

non-ionic surfactants as the sole surface active agent.

[0129] In one or more embodiments , the surface-active agent includes mono-, di- and tri-

esters of sucrose with fatty acids (sucrose esters), prepared from sucrose and esters of fatty

acids or by extraction from sucro-glycerides. Suitable sucrose esters include those having high

monoester content, which have higher HLB values.

[0130] For foams in selecting a suitable surfactant or combination thereof it should be

borne in mind that the upper amount of surfactant that may be used may be limited by the

shakability of the composition. If the surfactant is non-liquid, it can make the formulation to

viscous or solid. Subject to its miscibility solid surfactants may be added first, and may require

gentle warming and then cooling before being combined with the other ingredients. In general

terms, as the amount of non-liquid surfactant is increased the shakability of the formulation



reduces until a limitation point is reached where the formulation can become non-shakable and

unsuitable. Thus in one embodiment, any effective amount of surfactant may be used provided

the formulation remains shakable. In other certain limited embodiments the upper limit for

foamable formulations may be determined by flowability such that any effective amount can be

used provided the formulation is sufficiently flowable to be able to flow through an actuator

valve and be released and still expand to form a good quality foam. This may be due without

being bound by any theory to one or more of a number of factors such as the viscosity, the

softness, the lack of crystals, the pseudoplastic or semi pseudo plastic nature of the composition

and the dissolution of the propellant into the composition.

[0131] In certain embodiments the amount of surfactant or combination of surfactants is

between about 0.05% to about 20%; between about 0.05% to about 15%, or between about

0.05% to about 10%. In a preferred embodiment the concentration of surface active agent is

between about 0.2% and about 8%. In a more preferred embodiments the concentration of

surface active agent is between about 1% and about 6% or between about 1% and about 4%.

[0132] In an embodiment, the pharmaceutical compositions described herein include one or

more additional components that impart various desirable cosmetic or pharmaceutical

characteristics to the formula, but are not essential. Such additional components include but

are not limited to anti perspirants, anti-static agents, buffering agents, anti-oxidants/free radical

scavengers, bulking agents, chelating agents, cleansers, colorants, conditioners, deodorants,

diluents, dyes, foam adjuvants, fragrances, hair conditioners, humectants, modulating agents,

pearlescent aids, perfuming agents, permeation enhancers, pH-adjusting agents, occlusive

agents, preservatives, protectants, skin penetration enhancers, softeners, solubilizers,

sunscreens, sun blocking agents, sunless tanning agents, viscosity modifiers and vitamins. As is

known to one skilled in the art, in some instances a specific additional component may have

more than one activity, function or effect.

[0133] In an embodiment, the additional component is a pH adjusting agent or a buffering

agent. Suitable buffering agents include but are not limited to acetic acid, adipic acid, calcium

hydroxide, citric acid, glycine, hydrochloric acid, lactic acid, magnesium aluminometasilicates,

phosphoric acid, sodium carbonate, sodium citrate, sodium hydroxide, sorbic acid, succinic

acid, tartaric acid, and derivatives, salts and mixtures thereof.

[0134] In an embodiment, the additional component is a humectant.

[0135] In an embodiment no preservative is added since the formulation is a waterless oil

base formulation having an Aw (Water Activity) value of less than 0.9, less, or less than about

0.8, or less than about 0.7 or less than about 0.6 and preferably less than about 0.5 which is



below the level of microbial proliferation. In certain limited embodiments, the additional

component is an oil soluble preservative. Suitable preservatives include but are not limited to

C12 to C 15 alkyl benzoates, alkyl p-hydroxybenzoates, castor oil, cetyl alcohols, chlorocresol,

cocoa butter, coconut oil, diisopropyl adipate, dimethyl polysiloxane, , fatty acids, fatty

alcohols, hexadecyl alcohol, jojoba oil, lanolin oil, mineral oil, oleic acid, olive oil,

polyoxypropylene butyl ether, polyoxypropylene cetyl ether, silicone oils, , stearic fatty acid,

vitamin E, vitamin E acetate and derivatives, esters, salts and mixtures thereof.

[0136] In an embodiment, the additional component is a skin penetration enhancer.

[0137] Optionally, the waterless foamable carrier may further include a foam adjuvant

selected from the group consisting of a fatty alcohol, a fatty acid and a hydroxyl fatty acid for

example to increase the foaming capacity of surfactants and/or to stabilize the foam and or to

improve spreadability and absorption of the composition. In one or more embodiments, the

fatty alcohols have 14 or more carbons in their carbon chain, such as cetyl alcohol and stearyl

alcohol (or mixtures thereof), arachidyl alcohol (C20), behenyl alcohol (C22), 1-triacontanol

(C30), as well as alcohols with longer carbon chains (up to C50) or mixtures thereof. In one or

more embodiments, the fatty acids have 16 or more carbons in their carbon chain, such as

hexadecanoic acid (C 16) stearic acid (C18), arachidic acid (C20), behenic acid (C22),

octacosanoic acid (C28), as well as fatty acids with longer carbon chains (up to C50), or

mixtures thereof. Optionally, the carbon atom chain of the fatty alcohol or the fatty acid may be

branched and or have at least one double bond

The carbon chain of the fatty acid or fatty alcohol also can be substituted with a hydroxyl

group, such as 12-hydroxy stearic acid.

[0138] In one or more embodiments the modulating agent is used in a waterless

composition with surfactant. The term modulating agent is used to describe an agent which can

improve the stability of or stabilize a carrier or a foamable composition and/or an active agent

by modulating the effect of a substance or residue present in the carrier or composition. The

substance or residue may, for example, be acidic or basic or buffer system (or combinations

thereof) and potentially alter an artificial pH in a waterless or substantially non-aqueous

environment, such a, by acting to modulate the ionic or polar characteristics and any acidity or

basesity balance of a waterless or substantially non-aqueous carrier, composition, foamable

carrier or foamable composition or resultant foam or it may be a chelating or sequestering or

complexing agent or it may be one or more metal ions which may act as a potential catalyst in a

waterless or substantially non-aqueous environment or it may be an ionisation agent or it may

be an oxidizing agent.



[0139] In an embodiment , the modulating or additional component is a pH adjusting agent

or a buffering agent and can be any of the known buffering systems used in pharmaceutical or

cosmetic formulations as would be appreciated by a man of the art. It can also be an organic

acid, a carboxylic acid, a fatty acid an amino acid, an aromatic acid, an alpha or beta hydroxyl

acid an organic base or a nitrogen containing compound.

[0140] In one or more further embodiments the modulating agent is used to describe an

agent, which is a chelating or sequestering or complexing agent that is sufficiently soluble or

functional in the waterless solvent to enable it to "mop up" or "lock" metal ions such as EDTA

or other such pharmaceutically or cosmetically acceptable.

[0141] Modulating agents may be added to the compositions of the subject invention,

preferably from about 0.1% to about 10%, more preferably from about 1% to about 5%, of the

composition. Where the active agent itself is the modulating agent alone or in combination with

another modulating agent it will be added at an effective dose which may be outside these

ranges. For example azaleic acid may be at about 15% of the composition. In an embodiment

sufficient modulating agent is added to achieve an artificial pH in which the active agent is

preferably stable. Such artificial pH may be acidic, maybe basic or may be neutral

[0142] Further detail regarding modulating agents is found in co-pending Published U.S.

Patent Application 2008/0206159, which is hereby incorporated in its entirety by reference.

[0143] The modulating agent to the foamable composition is useful for stabilizing

pharmaceutical and cosmetic active agents which are unstable in certain pH conditions. It is

known, for example, that active agents, which contain ester bond in their structure tend to

undergo hydrolysis of the ester bond at basic pH levels. Therefore, the addition of an agent,

which avoids the formation of basic pH condition and thus, prevents degradation of such active

agents. Many steroid compounds are known to undergo rearrangement at high pH, and again,

adding an acidic modulating agent helps prevent such degradation. Another example of a pH-

sensitive active agent is vitamin D, which degrades at low pH levels. In such a case, the

addition of a basic modulating agent, such as triethanol amine is useful to maintain acceptable

stability of this active agent.

[0144] It is important to maintain skin surface pH in order to prevent susceptibility to

bacterial skin infections or skin damage and disease. Thus, adding a modulating agent, which

contributes to the stabilization of skin pH at the desirable level, is advantageous.



[0145] In the same fashion, adding an acidic modulating agent to a foamable composition,

which is intended for vaginal application is advantageous, since better protection against

vaginal infection is attained in pH lower than 4.

[0146] In one or more embodiments, the modulating agent may also be a preservative or an

antioxidant or an ionization agent. Any preservative, antioxidant or ionization agents suitable

for pharmaceutical or cosmetic application may be used. Non-limiting examples of

antioxidants are tocopherol succinate, ascorbic acid (vitamin C) and its salts, propyl galate,

butylated hydroxy toluene and butyl hydroxy anisol. Non-limiting examples of positive

ionization agents are benzyl conium chloride, and cetyl pyridium chloride. Non-limiting

examples of negative ionization agents are sodium lauryl sulphate, sodium lauryl lactylate and

phospholipids. In one or more embodiments the modulating agent is a flavonoid for example

quercitin and/or rutin.

[0147] A safe and effective amount of an anti-oxidant/radical scavenger may be added to

the compositions of the subject invention, preferably from about 0.1% to about 10%, more

preferably from about 1% to about 5%, of the composition.

Propellants

[0148] Examples of suitable propellants include volatile hydrocarbons such as butane,

propane, isobutane and fluorocarbon gases, or mixtures thereof.

[0149] In an embodiment the propellant is 1681 or is AP 46, which is a mixture of propane,

isobutane and butane. In another embodiment it is AP 70, which is a mixture of propane,

isobutane and butane with a higher pressure.

[0150] The propellant makes up about 3-25 wt% of the foamable composition. In some

circumstances the propellant may be up to 35%. Thus, in some embodiments, the ratio of the

liquefied or compressed gas propellant to the other components of the formulation ranges from

about 3:100 to about 25:100 by weight, from about 3:100 to about 35:100, or from about 3:100

to about 45: 100. In some embodiments, the ratio of the liquefied or compressed gas propellant

to the other components of the formulation is at least about 3:100, at least about 10:100, at least

about 15: 100, at least about 20: 100, or at least about 25: 100. The propellants are used to

generate and administer the foamable composition as a foam. The total composition including

propellant, foamable carriers and optional ingredients is referred to as the foamable

composition.

[0151] Alcohol and organic solvents render foams inflammable. Fluorohydrocarbon

propellants, other than chloro-fluoro carbons (CMCs), which are non-ozone-depleting



propellants, are particularly useful in the production of a non-flammable foamable

composition. A test according to European Standard prEN 14851, titled "Aerosol containers -

Aerosol foam flammability test" revealed that carriers containing an organic carrier that

contains a hydrophobic organic carrier and/or a solvent, which are detected as inflammable

when a hydrocarbon propellant is used, become non-flammable, while the propellant is an HFC

propellant.

[0152] Such propellants include, but are not limited to, hydrofluorocarbon (HFC)

propellants, which contain no chlorine atoms, and as such, fall completely outside concerns

about stratospheric ozone destruction by chlorofluorocarbons or other chlorinated

hydrocarbons. Exemplary non-flammable propellants according to this aspect include

propellants made by DuPont under the registered trademark Dymel, such as 1,1,1,2

tetrafluorethane (Dymel 134), and 1,1,1,2,3,3,3 heptafluoropropane (Dymel 227) 1,1, difluoro

ethane (Dymel 152) and 1,1,1,3,3,3 hexafluoropropane HFCs possess Ozone Depletion

Potential of 0.00 and thus, they are allowed for use as propellant in aerosol products.

[0153] In one or more embodiments foamable compositions comprise a combination of a

HFC and a hydrocarbon propellant such as n-butane or mixtures of hydrocarbon propellants

such as propane, isobutane and butane. Where mixtures are used they can be selected to

generate different levels of pressure. For example 1681 has a lower pressure than AP 40 which

is lower than that provided by propane alone. The amount and pressure of the propellant is

selected to provide foam release without powerful jets and without tailing such that the foam is

released in ideally a substantially single unbroken pulse,

[0154] In one or more embodiments "liquification" occurs following adding the propellant,

which in turn will affect the viscosity substantially or radically. Thus in one or more

embodiments the oil carriers are liquefied or further liquefied by the propellant.

Composition and Foam Physical Characteristics and Advantages

[0155] A pharmaceutical or cosmetic composition manufactured using the foamable carrier

is very easy to use. When applied onto the body surface of mammals, i.e., humans or animals,

it is in a foam state, allowing free application without spillage. Upon further application of a

mechanical force, e.g., by rubbing the composition onto the body surface, it freely spreads on

the surface and is rapidly absorbed.

[0156] The foamable composition is stable, having an acceptable shelf-life of at least one

year, or preferably, at least two years at ambient temperature, as revealed in accelerated

stability tests.



[0157] The composition should also be free flowing, to allow it to flow through the

aperture of the container, e.g., and aerosol container, and create an acceptable foam.

Quantitative and Qualitative Characteristics

Foam Quality

[0158] Foam quality can be graded as follows:

Grade E (excellent): very rich and creamy in appearance, does not show any bubble

structure or shows a very fine (small) bubble structure; does not rapidly become dull; upon

spreading on the skin, the foam retains the creaminess property and does not appear watery;

Grade G (good): rich and creamy in appearance, very small bubble size, "dulls"

more rapidly than an excellent foam, retains creaminess upon spreading on the skin, and does

not become watery;

Grade FG (fairly good): a moderate amount of creaminess noticeable, bubble

structure is noticeable; upon spreading on the skin the product dulls rapidly and becomes

somewhat lower in apparent viscosity;

Grade F (fair): very little creaminess noticeable, larger bubble structure than a

"fairly good" foam, upon spreading on the skin it becomes thin in appearance and watery;

Grade P (poor): no creaminess noticeable, large bubble structure, and when spread

on the skin it becomes very thin and watery in appearance;

Grade VP (very poor): dry foam, large very dull bubbles, difficult to spread on the

skin.

[0159] Topically administrable foams are typically of quality grade E or G, when released

from the aerosol container. Smaller bubbles are indicative of more stable foam, which does not

collapse spontaneously immediately upon discharge from the container. The finer foam

structure looks and feels smoother, thus increasing its usability and appeal.

Foam Physical Characteristics

[0160] In terms of foam consistency and texture an acceptable foam is one that exhibits the

following characteristics:

[0161] Upon release from an aerosol can, a foam mass is created, which is sustained on a

surface for at least one minute, more preferably at least two minutes, and yet more preferably

for at least 3 minutes or more, say even about 5 minutes.

[0162] Foam texture should vary from a very fine creamy foam to a fine bubble structure.

[0163] In terms of spreadability and absorption an acceptable foam is one, that does not

readily collapse upon dispensing on the skin; spreads easily on a skin surface; at least partially



absorbed following rubbing onto the skin, and more preferably, substantially absorbed

following rubbing on the skin.

[0164] In terms of tactile properties an acceptable foam is one, that: creates a pleasant

feeling after application; leaves minimal oily residue; and leaves minimal shiny residual look.

Foam Collapse

[0165] A further aspect of the foam is breakability. Quick-break foams, including but not

limited to thermally sensitive foams, immediately or rapidly collapse upon exposure to skin

temperature and, therefore, cannot be applied on the hand and afterwards delivered to the

afflicted area.

[0166] The foam has several notable advantages, when compared with hydroalcoholic

foam carriers, such as

(1) Breakability. The foam is thermally stable and breakable under sheer

force but is not "quick breaking" which allows comfortable application and well directed

administration to the target area;

(2) Skin drying and skin barrier function. Short chain alcohols are known to

dry the skin and impair the integrity of the skin barrier. By contrast, having an liquid oil in the

composition protects and improves moisturization and does not cause unwanted skin barrier

damage.

Irritability

[0167] Due to the lack of lower alcohols (C1-C5) and improvement in skin barrier function,

the use of non- ionic surfactants, and improvement in skin barrier function, skin irritability is

eliminated or minimized.

[0168] Another property of the foam is specific gravity, as measured upon release from the

aerosol can. Typically, oily foams have specific gravity of less than 0.20 g/mL; or less than

0.15 g/mL; or less than 0.12 g/mL, depending on their composition and on the propellant

concentration. Preferably, specific gravity is in the range of about 0.05 gr/mL to about 0.20

gr/mL, more preferably between about 0.07 gr/mL and about 0.15 gr/mL.

Shakability

[0169] 'Shakability' means that the composition contains some or sufficient flow to allow

the composition to be mixed or remixed on shaking. That is, it has fluid or semi fluid

properties. In some very limited cases it may still be possible to have a foamable composition

which is flowable but not apparently shakable.



Breakability

[0170] A breakable foam is thermally stable or substantially so, yet breaks under sheer

force. The breakable foam is not "quick breaking", i.e., it does not readily collapse upon

exposure to body temperature environment. Sheer-force breakability of the foam is clearly

advantageous over thermally induced breakability, (due to, for example, the presence of

alcohol) since it allows comfortable application and well directed administration to the target

area.

Chemical Instability and Stability

[0171] By chemical instability of one or more active agents is meant that at least one of the

one or more active agents is susceptible to one or more of inter alia reaction, breakdown,

ionization or oxidation or the rate thereof is increased when incorporated into a pharmaceutical

or cosmetic carrier that is non aqueous or substantially non aqueous.

[0172] Conversely by chemical stability of one or more active agents is meant that at least

one of the one or more active agents is less susceptible to one or more of inter alia reaction,

breakdown, ionization or oxidation or the rate thereof is impeded when incorporated into a

pharmaceutical or cosmetic carrier that is non aqueous or substantially non aqueous.

[0173] "Chemically stable" or "chemical stability" may be defined as demonstrating

substantially no or minimal breakdown from oxidation 72 hours after mixing with the carrier or

agent when stored at about at least 25°C. Substantially no or minimal breakdown may be

determined using standard HPLC methods or other methods, where the mass of the compound

is determined at time 0 (i.e., within about 1 hour after mixing with the carrier or foamable

pharmaceutical composition) and about 72 hours after mixing, and wherein at least about 90%

by mass of the compound is detected at about 72 hours compared to time 0. Alternatively,

degradation products may be determined using HPLC methods known in the art or other

methods, where the mass of the degradation products is determined at time 0 and about 72

hours after mixing, and wherein less than about 1% by mass of the compound in the mixture is

degradation products. When the compound is minocycline, a suitable degradation product for

purposes of determining "chemical stability" or "chemically stable" is 4-epiminocycline.

Pharmaceutical composition

[0174] The foamable carrier is an ideal vehicle for active pharmaceutical ingredients and/or

active cosmetic ingredients. In the context, active pharmaceutical ingredients and active

cosmetic ingredients are collectively termed "active agent" or "active agents". The oily



waterless formulations optionally coupled with the use of modulating agents can uniquely be

adapted to protect and preserve active agents when stored in compatible sealed canisters with

propellant A foamable composition, comprising an active agent has the following advantages:

1. The foamable composition provides a preferred solvent for active agents,

particularly for poorly soluble or water-insoluble agents;

2. The provision of a single phase foamable composition facilitates a co-solvent

effect, resulting increased concentrations of soluble active agent in the dosage

form, thus facilitating enhanced skin penetration of the active agent. In many

cases, increased penetration is positively correlated with improved clinical

outcome. In certain case, attaining an increased drug penetration into the target

site of action enables a decrease of treatment frequency, for example, from twice

or three times daily to once daily. Oils with a secondary solvent can act as skin

penetration enhancers, thus, increasing drug residence time in the target area and

increasing clinical efficacy, as detailed above;

3. The fact that the composition contains no or little water minimizes the

probability of degradation of water-sensitive active agents. Furthermore, as

exemplified herein, a foam containing an oil with no water at all can be formed

in accordance with the composition and process. Such carriers ensure high

stability of water sensitive active agents;

4. The foamable oil composition is contained in an impermeable pressurized

packaging presentation is impermeable and thus, the active agent is not exposed

to environmental degradation factors, such as light and oxidizing agent during

storage.

[0175] Thus, in one or more embodiments, the pharmaceutical composition includes at

least one therapeutic agent, in a therapeutically effective concentration. Therapeutic agents are

described herein. In addition, compounds disclosed in International Patent Publication No.

WO 2004/03284, which is incorporated by reference in its entirety are suitable for use in the

pharmaceutical carriers described herein.

[0176] In an embodiment the therapeutic agent is soluble in the foamable composition. In

alternative embodiments the therapeutic agent is partially soluble and in further embodiments

the therapeutic agent is insoluble in the formulation. Where the agent is insoluble or partially

soluble it is provided as a homogenous suspension. In certain embodiments the homogeneous

suspension remains homogenous over a substantial period of time suitable for pharmaceutical



use. In other embodiments the agent may crystallize, precipitate or separate out but

homogeneity is fully reversible on shaking.

[0177] Oil soluble active agents may be readily used in the oil/silicone surfactant

compositions described herein. A short list of non limiting examples of oil soluble active

agents include calcipotriol, calcitriol, ciclopirox olamine, benzocaine. Other examples are

terbinofine, diclofenac, tacrolimus and pimecrolimus and also oil soluble vitamins. Estradiol,

progesterone are non limiting examples of sparingly oil soluble agents.

[0178] Because the foamable carriers described herein can provide a substantially

waterless, high oil content environment, particular classes of active pharmaceutical ingredients

(APIs) will benefit from their inclusion in the composition. For example, active agents that are

water sensitive, such as minocycline, doxycycline and other tetracycline drugs, vitamin D (e.g.,

calcipotriol and calcitriol), can have improved stability in the waterless composition. API's

that are esters or amides are generally prone to hydrolysis by water and would benefit from a

water free oil environment. API's that are sensitive to free radical attack or oxidation also

would benefit from a water free oil environment. Similarly, active agents that are sensitive to

specific pH level (which prevails in the presence of water) will also benefit. Exemplary APIs

that would benefit from the waterless carriers according to one or more embodiments include

Vitamin D analogs and derivatives that degrade at low pH and corticosteroids that degrade at

high pH. Oil soluble drugs can also be included in the carriers, such as corticosteroids,

immunomodulators, such as tacrolimus ad pimecrolimus, oil-soluble vitamins, e.g., vitamin A

and derivatives thereof, other retinoids, vitamin E. Certain APIs may possess more than one of

the above features, and thereby benefit even further from the waterless carriers.

[0179] In one or more embodiments, non limiting examples of at least one therapeutic

agent include a steroidal antiinflammatory agent, a nonsteroidal anti-inflammatory drug, an

immunosuppressive agent, an immunomodulator, an immunoregulating agent, a hormonal

agent, an antibiotic agent, an antifungal agent, an antiviral agent, an antiparasitic agent, a

vasoactive agent, a vasoconstrictor, a vasodilator, vitamin A, a vitamin A derivative, vitamin B,

a vitamin B derivative, vitamin C, a vitamin C derivative, vitamin D, a vitamin D derivative,

vitamin E, a vitamin E derivative, vitamin F, a vitamin F derivative, vitamin K, a vitamin K

derivative, a wound healing agent, a disinfectant, an anesthetic, an antiallergic agent, an alpha

hydroxyl acid, lactic acid, glycolic acid, a beta-hydroxy acid, a protein, a peptide, a

neuropeptide, a allergen, an immunogenic substance, a haptene, an oxidizing agent, an

antioxidant, a dicarboxylic acid, azelaic acid, sebacic acid, adipic acid, fumaric acid, an

antibiotic agent, an antiproliferative agent, an anticancer agent, a photodynamic therapy agent,



an anti-wrinkle agent, a radical scavenger, a metal oxide (e.g., titanium dioxide, zinc oxide,

zirconium oxide, iron oxide), silicone oxide, an anti wrinkle agent, a skin whitening agent, a

skin protective agent, a masking agent, an anti-wart agent, a refatting agent, a lubricating agent

and mixtures thereof.

[0180] In an embodiment , the active agent is an active herbal extract. Suitable active

herbal extracts include but are not limited oil extracts such as tea tree oil.

[0181] Several disorders of the skin, body cavity or mucosal surface (e.g., the mucosa or

the cavity of the nose, mouth, eye, ear, vagina or rectum) involve a combination of etiological

factors. For example, fungal and bacterial infections and that are inflamed and have symptoms

of redness and/or itching warrant therapy that combines an anti-infective agent and an anti

inflammatory agent. Thus, in several cases, combining at least two active agents that treat

different etiological factors results in a synergistic effect and consequently higher success rate

of the treatment.

[0182] In certain cases, the composition contains two active agents, where each of the

active agents require a different pH environment in order to remain stable. For example,

corticosteroids are typically stable at acidic pH values (they have a maximum stability at a pH

of about 4-6) and of vitamin D analogues are typically stable at basic pH values (they have a

maximum stability at pH values above about 8). In order to circumvent the problem of

instability it is desirable that the composition is substantially water-free. The term

"substantially water-free" is intended to indicate that the composition has a water content below

about 5%, preferably below about 2%, such as below about 1.5%. Preferably the composition is

water-free.

Microsponges

[0183] Microsponges (or microspheres) are rigid, porous and spongelike round microscopic

particles of cross-linked polymer beads (e.g., polystyrene or copolymers thereof), each defining

a substantially noncollapsible pore network. Microsponges can be loaded with an active

ingredient and can provide a controlled time release of the active ingredient to skin or to a

mucosal membrane upon application of the formulation. The slow release is intended to reduce

irritation by the active. Microsponge® delivery technology was developed by Advanced

Polymer Systems. In one or more embodiments the composition comprises one or more active

agents loaded into Microponges with a waterless carrier described herein, which may also

comprise a modulating agent.



Fields of Applications

[0184] The pharmaceutical compositions described herein are suitable for treating any

infected surface. In one or more embodiments, pharmaceutical compositions are suitable for

administration to the skin, a body surface, a body cavity or mucosal surface, e.g., the cavity

and/or the mucosa of the nose, mouth, eye, ear, respiratory system, vagina, urethra or rectum

(severally and interchangeably termed herein "target site").

[0185] By selecting a suitable active agent, or a combination of at least two active agents,

the compositions are useful in treating an animal or a human patient having any one of a

variety of dermatological disorders, including dermatological pain, dermatological

inflammation, acne, acne vulgaris, inflammatory acne, non-inflammatory acne, acne fulminans,

nodular papulopustular acne, acne conglobata, dermatitis, bacterial skin infections, fungal skin

infections, viral skin infections, parasitic skin infections, skin neoplasia, skin neoplasms,

pruritis, cellulitis, acute lymphangitis, lymphadenitis, erysipelas, cutaneous abscesses,

necrotizing subcutaneous infections, scalded skin syndrome, folliculitis, furuncles, hidradenitis

suppurativa, carbuncles, paronychial infections, rashes, erythrasma, impetigo, ecthyma, yeast

skin infections, warts, molluscum contagiosum, trauma or injury to the skin, post-operative or

post-surgical skin conditions, scabies, pediculosis, creeping eruption, eczemas, psoriasis,

pityriasis rosea, lichen planus, pityriasis rubra pilaris, edematous, erythema multiforme,

erythema nodosum, grannuloma annulare, epidermal necrolysis, sunburn, photosensitivity,

pemphigus, bullous pemphigoid, dermatitis herpetiformis, keratosis pilaris, callouses, corns,

ichthyosis, skin ulcers, ischemic necrosis, miliaria, hyperhidrosis, moles, Kaposi's sarcoma,

melanoma, malignant melanoma, basal cell carcinoma, squamous cell carcinoma, poison ivy,

poison oak, contact dermatitis, atopic dermatitis, rosacea, purpura, moniliasis, candidiasis,

baldness, alopecia, Behcet's syndrome, cholesteatoma, Dercum disease, ectodermal dysplasia,

gustatory sweating, nail patella syndrome, lupus, hives, hair loss, Hailey-Hailey disease,

chemical or thermal skin burns, scleroderma, aging skin, wrinkles, sun spots, necrotizing

fasciitis, necrotizing myositis, gangrene, scarring, and vitiligo.

[0186] Likewise, the foamable composition is suitable for treating a disorder of a body

cavity or mucosal surface, e.g., the mucosa of the nose, mouth, eye, ear, respiratory system,

vagina or rectum. Non-limiting examples of such conditions include chlamydia infection,

gonorrhea infection, hepatitis B, herpes, HIV/AIDS, human papillomavirus (HPV), genital

warts, bacterial vaginosis, candidiasis, chancroid, granuloma Inguinale, lymphogranloma

venereum, mucopurulent cervicitis (MPC), molluscum contagiosum, nongonococcal urethritis



(NGU), trichomoniasis, vulvar disorders, vulvodynia, vulvar pain, yeast infection, vulvar

dystrophy, vulvar intraepithelial neoplasia (VIN), contact dermatitis, pelvic inflammation,

endometritis, salpingitis, oophoritis, genital cancer, cancer of the cervix, cancer of the vulva,

cancer of the vagina, vaginal dryness, dyspareunia, anal and rectal disease, anal abscess/fistula,

anal cancer, anal fissure, anal warts, Crohn's disease, hemorrhoids, anal itch, pruritus ani, fecal

incontinence, constipation, polyps of the colon and rectum.

[0187] In an embodiment, the composition is useful for the treatment of an infection. In one

or more embodiments, the composition is suitable for the treatment of an infection, selected

from the group of a bacterial infection, a fungal infection, a yeast infection, a viral infection

and a parasitic infection.

[0188] In an embodiment, the composition is useful for the treatment of wound, ulcer and

burn. This use is particularly important since the composition creates a thin, semi-occlusive

layer, which coats the damaged tissue, while allowing exudates to be released from the tissue.

[0189] The composition is also suitable for administering a hormone to the skin or to a

mucosal membrane or to a body cavity, in order to deliver the hormone into the tissue of the

target organ, in any disorder that responds to treatment with a hormone.

[0190] In some embodiments, the target site for administration or delivery of the carriers

described herein includes, without limitation, the skin, a body cavity, a mucosal surface, the

nose, the mouth, the eye, the ear canal, the respiratory system, the vagina and the rectum.

[0191] In light of the hygroscopic nature of the composition, it is further suitable for the

treatment and prevention of post-surgical adhesions. Adhesions are scars that form abnormal

connections between tissue surfaces. Post-surgical adhesion formation is a natural consequence

of surgery, resulting when tissue repairs itself following incision, cauterization, suturing, or

other means of trauma. When comprising appropriate protective agents, the foam is suitable for

the treatment or prevention of post surgical adhesions. The use of foam is particularly

advantageous because foam can expand in the body cavity and penetrate into hidden areas that

cannot be reached by any other alternative means of administration.

[0192] The carriers may be used as a substitute for ointment-based formulations when

petrolatum is not desirable because it causes disturbance: too greasy, too occlusive, does not

allow exudates to be released (like in wound & burn). It can also be used for treatment of

disorders wherein the cosmetic elegance is an issue, like acne, rosacea (where the active agent

requires water free environment, as specified above).



[0193] In one or more embodiments, the composition may be used for cosmetic use. For

example it may be used as part of a cosmetic formulation to prevent a cosmetic disorder or to

improve the skin. Alternatively it may be used with cosmetic effect for example as a cosmetic

remover. It can be dispensed in small quantities as a foam targeted to a surface and applied

locally with mechanical force causing the foam to break.

[0194] The invention is described with reference to the following examples. This invention

is not limited to these examples and experiments. Many variations will suggest themselves and

are within the full intended scope of the appended claims.

Methodology

[0195] The carriers and pharmaceutical formulations may be made in the following general

way with appropriate adjustments for each formulation as will be appreciated by someone

skilled in the art. Stabilizing surfactants added usually with heat, until a homogeneous mixture

is obtained, the mixture is then allowed to cool. The remainder of the ingredients, if any, are

then added with mixing until they have dissolved in the medium. The active agent is usually

added at the end incorporated. For foam the canisters are then filled with the above waterless

formula, sealed and crimped with a valve and pressurized with the propellant.

[0196] A general procedure for preparing foamable carriers is set out in WO 2004/037225,

which is incorporated herein in its entirety by reference.

Oily Waterless Foam

[0197] 1. a) Heat oil to about 65°C to about 700C mixing with a homogenizer; b) add

surfactant(s) under mixing with a homogenizer until any solids are completely liquefied;

c) where applicable, make a premix of heat sensitive ingredients (active agents) with about a

quarter part of oil at room temperature and set aside; d) Mix b. well and cool rapidly

to about below about 35°C by plunging the container into an ice bath while stirring; and

add c) the premix of sensitive ingredients with moderate mixing at about below 300C; e) Cool

to room temperature quickly.

[0198] 2. Alternatively, cooling may be carried out slowly with stirring by simply leaving

the container with the contents stirring in a room, which is at room temperate.

Note that whilst cooling at stage d. is preferred to about below 300C before adding sensitive

ingredients, such as tetracycline antibiotics, for formulations with less (or no sensitive)

ingredients cooling may optionally be to about below 35°C (or about below 400C).

Production under vacuum



[0199] Optionally, the foamable carrier may be produced under nitrogen and under

vacuum. Whilst the whole process can be carried out under an oxygen free environment, it can

be sufficient to apply a vacuum after heating and mixing all the ingredients to obtain an

emulsion or homogenous liquid. Preferably the production chamber is equipped to apply a

vacuum but if not the formulation can be for example placed in a dessicator to remove oxygen

prior to filing and crimping.

Canisters Filling and Crimping

[0200] Each aerosol canister is filled with the pre-foam formulation ("PFF", i.e., foamable

carrier) and crimped with valve using vacuum crimping machine. The process of applying a

vacuum will cause most of the oxygen present to be eliminated. Addition of hydrocarbon

propellant may without being bound by any theory further help to reduce the likelihood of any

remaining oxygen reacting with the active ingredient. It may do so, without being bound by

any theory, by one or more of dissolving in the oil or hydrophobic phase of the formulation, by

dissolving to a very limited extent in the aqueous phase, by competing with some oxygen from

the formulation, by diluting out any oxygen, by a tendency of oxygen to occupy the dead space,

and by oxygen occupying part of the space created by the vacuum being the unfilled volume of

the canister or that remaining oxygen is rendered substantially ineffective in the formulation.

Pressurizing

Propellant Filling

[0201] Pressurizing is carried out using a hydrocarbon gas or gas mixture. Canisters are

filled and then warmed for 30 seconds in a warm bath at 50 0C and well shaken immediately

thereafter.

Closure Integrity Test

[0202] Each pressurized canister is subjected to bubble and crimping integrity testing by

immersing the canister in a 600C water bath for 2 minutes. Canisters are observed for leakage

as determined by the generation of bubbles. Canisters releasing bubbles are rejected.

TESTS

[0203] By way of non-limiting example the objectives of hardness, collapse time and

freeze-thaw cycle ("FTC") stability tests are briefly set out below as would be appreciated by a

person of the art.

Hardness



[0204] LFRAlOO instrument is used to characterize hardness. A probe is inserted into the

test material. The resistance of the material to compression is measured by a calibrated load

cell and reported in units of grams on the texture analyzer instrument display. Preferably at

least three repeat tests are made. The textural characteristics of a dispensed foam can affect the

degree of dermal penetration, efficacy, spreadability and acceptability to the user. The results

can also be looked at as an indicator of softness. Note: the foam sample is dispensed into an

aluminum sample holder and filled to the top of the holder.

Collapse Time

[0205] Collapse time (CT) is examined by dispensing a given quantity of foam and

photographing sequentially its appearance with time during incubation at 36°C. It is useful for

evaluating foam products, which maintain structural stability at skin temperature for at least 1

minute. Foams which are structurally stable on the skin for at least one minute are termed

"short term stable" carriers or foams.

Density

[0206] In this procedure, the foam product is dispensed into vessels (including dishes or

tubes) of a known volume and weight. Replicate measurements of the mass of foam filling the

vessels are made and the density is calculated. The canister and contents are allowed to reach

room temperature. Shake the canister to mix the contents and dispense and discard 5-10 mL .

Then dispense foam into a preweighed tube, filling it until excess is extruded. Immediately

remove (level off) excess foam at both ends and weigh the filled tube on the weighing balance.

Viscosity

[0207] Viscosity is measured with Brookfield LVDV-II + PRO with spindle SC4-25 at

ambient temperature and 10, 5 and 1 RPM. Viscosity is usually measured at lORPM. However,

at about the apparent upper limit for the spindle of ~>50,000CP, the viscosity at IRPM may be

measured, although the figures are of a higher magnitude.

FTC (Freeze Thaw Cycles)

[0208] Foam appearance under extreme conditions of repeated heating and cooling is

evaluated by cycling through cooling, heating, (first cycle) cooling, heating (second cycle) etc.,

conditions, commencing with -100C (24 hours) followed by +400C (24 hours) and measuring

the appearance following each cycle. The cycle is repeated for up to three times.

Chemical Stability



[0209] The amount of active agent present is analyzed in foam expelled from various

pressurized canisters containing foam formulations using HPLC. Analysis is carried out at zero

time and at appropriate time intervals thereafter. The canisters are stored in controlled

temperature incubators at one or more of 5C, at 25C, at, 4OC and at 5OC. At appropriate time

intervals canisters are removed and the amount of active agent in the foam sample is measured.

Visual Stability Tests

Spillability

[0210] An objective in designing formulations it to formulate so the composition does not

lose fluidity, and stays spillable after the incorporation of active agent. Spillability means free

moving or rotating of formulation inside the glass bottle upon inversion.

Bubble Size

[0211] Foams are made of gas bubbles entrapped in liquid. The bubble size and

distribution reflects in the visual texture and smoothness of the foam. Foam bubbles size is

determined by dispensing a foam sample on a glass slide, taking a picture of the foam surface

with a digital camera equipped with a macro lens. The diameter of about 30 bubbles is

measured manually relatively to calibration standard template. Statistical parameters such as

mean bubble diameter, standard deviation and quartiles are then determined. Measuring

diameter may also be undertaken with image analysis software. The camera used was a Nikon

D40X Camera (resolution 10MP) equipped with Sigma Macro Lens (ref: APO MACRO

150mm F2.8 EX DG HSM). Pictures obtained are cropped to keep a squared region of 400

pixels x 400 pixels.

[0212] The light microscope enables observing and measuring particles from few

millimeters down to one micron. Light microscope is limited by the visible light wavelength

and therefore is useful to measuring size of particles above 800 nanometers and practically

from 1 micron (1,000 nanometers).

Shakability

[0213] Shakability represents the degree to which the user is able to feel / hear the presence

of the liquid contents when the filled pressurized canister is shaken. Shaking is with normal

mild force without vigorous shaking or excessive force. When the user cannot sense the motion

of the contents during shaking the product may be considered to be non-shakable. This

property may be of particular importance in cases where shaking is required for affecting

proper dispersion of the contents.



Shakability scoring:

Uniformity

[0214] Intra-canister uniformity

1. Representative product containers are collected, sample test solutions are

prepared and the content of the analyte is determined according to standard methods in the art.

Variability of content is characterized as percent difference or relative standard deviation, as

appropriate, according to the number of samples evaluated;

2. The results ascertain variability or uniformity within a given container in

content of analytes (primarily active pharmaceutical ingredients, but also preservatives) taken

from different parts of a pressurized canister drug products;

3. Two full canisters were shaken according to product instructions. About l-3g of

Foam was dispensed from each canister and discarded. Foam sufficient for two replicate

sample solution preparations was then dispensed into a glass beaker. This represents the initial

sample. A middle portion is then dispensed from each canister being about half the canister

contents. This middle dispensed portion may be discarded or collected for testing purposes, as

necessary. Foam sufficient for two replicate sample solution preparations was then dispensed

into a glass beaker. This represents the final sample. A small amount of formulation remains in

the canister. The foam samples were stirred to remove gas / air bubbles. From both the initial

and final foam portions from each canister 4 separate sample solutions are prepared and

analyzed, 2 from the initial portion and 2 from the final portion. The percent difference is

calculated as follows:

Difference between content determined in initial &
final portions

Mean of content of initial & final portions

and the intra canister uniformity evaluated from the results.



STOCK CARRIERS

[0215] Non-limiting examples of how stock solutions are made up with and without API

are illustrated. Other stock solutions may be made using the same methodology by simply

varying adding or omitting ingredients as would be appreciated by one of the ordinary skills in

the art.

EXAMPLES

[0216] The invention is described with reference to the following examples. For the

purpose of the Examples below it was sufficient to apply a vacuum only at the crimping stage

although for long term stability preferably any vacuum should be applied during manufacture

as well at a sufficient pressure so that any oxygen remaining in the formulation is virtually

negligible. This invention is not limited to these examples and experiments. Many variations

will suggest themselves and are within the full intended scope of the appended claims.

[0217] A list of the chemical constituents of the Brand names of some of the ingredients,

used in some of the formulations appears in below in Table 3.



INGREDIENTS - TABLE 3

API = Active Pharmaceutical Ingredient

Example 1 - Slow vs. Rapid Cooling Procedures on Foam Produced by Heavy Mineral oil

and Glyceryl Monostearate



[0218] Procedure A 012-081022:

Heavy mineral oil was heated to ~60°C, followed by the addition of glyceryl monostearate until

fully dissolved. The mixture was cooled rapidly to 30°C using an ice bath and allowed to reach

room temperature while stirring.

[0219] Procedure B 013-081022:

Heavy mineral oil was heated to ~60°C, followed by the addition of glycerol stearate until fully

dissolved. The mixture was allowed to reach room temperature slowly while stirring.

[0220] Foam quality was similar following the two procedures andwas of a high quality.

Viscosity of the PFF was lower following the slow procedure.

[0221] Interestingly the color of the PFF was brighter following the fast cooling procedure.

Example 2 - Rapid Cooling Comparison of Three surfactants. One from Glycerol Fatty

Acid Derivatives-and Two from Alkyl Alcohol /Alkyl Glucosides .



[0222] Mineral oil was heated to ~60-65°C, followed by the addition of glyceryl monoleate

or cetearyl alcohol and cetearyl glucosides or C14-C22 Alkylalcohol and C12-20

Alkylglucoside, until fully dissolved. The mixture was cooled instantly to 27-3O0C using an ice

bath. The mixture was cooled to room temperature.

[0223] Surprisingly, when a surfactant from the same family (glycerides of fatty acids)-

Glyceryl monooleate (Monomuls) was used, the foam quality was fairly good and this

surfactant was not as successful as its close relative glyceryl monostearate, which produced a

high quality foam as seen in Example 1. Increasing the amount of glyceryl monooleate to 5%

and using a higher pressure propellant did not improve foam quality as can be seen from

Example 8.

[0224] Without being bound to any theory, perhaps the difference can be attributed to the

double bond present in the monooleate fatty acid chain. It appears that glyceryl monostearate,

which has a saturated straight fatty acid chain, plays an important role in the foam quality since

glyceryl monostearate and mineral oil produced foam of high quality. It may be postulated that

linear side chains are preferred over branched or unsaturated.

Example 3 - Slow Cooling Light Mineral Oil and Propellant, with and without Glyceryl

Monostearate and with and without Cetearyl Alcoho l



[0225] Procedure 060: propellant was introduced to light mineral oil.

[0226] Procedure 061 : light mineral oil was heated to 60-650C followed by the addition of

glyceryl monostearate until fully dissolved. The mixture was cooled slowly and propellant was

introduced.

[0227] Procedure 062: light mineral oil was mixed and heated to 60-650C followed by the

addition of Cetearyl alcohol until fully dissolved. The mixture was cooled slowly to about 40-

450C.

[0228] Light mineral oil alone does not produce foam as shown in formulation 060. The

addition of surfactant or foam adjuvant to light mineral oil only produces foams of fairly good

quality. Without being bound by any theory, it may be that oils of low viscosity such as light

mineral oil are less prone to foaming than oils of high viscosity such as heavy mineral oil.

Other factors like the lower amount of propellant and slow cooling used may or may not be

relevant.

Example 4- Rapid Cooling with Heavy Mineral Oil, Glyceryl Monostearate and alpha

tocoperol Effect of API (Active Pharmaceutical Ingredient )



Procedure

[0229] Mineral oil was heated to ~60°C, followed by the addition of glyceryl monostearate

until full dissolution. The mixture was cooled rapidly to 30-35°C using an ice bath,. The

mixture was allowed to reach room temperature while stirring. Alpha tocoperol was added.

[0230] The addition of an API did not substantially alter the foam quality.



Example 5 - Slow Cooling Formulations with Glyceryl Monostearate comparing various

Hydrophobic Solvents

[0231] Formulations were prepared, containing various hydrophobic solvents checked for

their foaming properties. As described in the table below, formulations containing substantial

amounts of heavy minearl oil and soybean oil provided good quality as shown in formulation

101 and 102, whereas formulation containing Jojoba oil produced foams of fairly good quality.

Formulation 101 102 113 114

Ingredients %w/w %w/w %w/w %w/w
Heavy mineral oil 96.00 - - 90.00
Soybean oil - 96.00 - -

Jojoba oil - - 96.00 -

Manuka oil - - - 6.00
Glyceryl Monostearate 4.00 4.00 4.00 4.00
Total 100.00 100.00 100.00 100.00

Propellant A46 12.00 12.00 12.00 12.00

Results
Foam quality Good Good FG Good
Color White White White White

Characteristic
Odor No odor No odor No odor

odor
Shakability Good Good Good Good

[0232] Manufacturing Procedure: the hydrophobic solvent was heated to 60-700C, followed

by the addition of glyceryl monostearate until complete dissolution. The mixture was allowed

to reach room temperature slowly while stirring. The formulation was packaged in aerosol

canisters which were crimped with a valve, pressurized with propellant and equipped with an

actuator suitable for foam dispensing. The formulation was also packaged without propellant in

glass vials.

[0233] Formulation 101, observed in a glass vial before addition of propellant, was an

opaque semi solid as can be seen in Figure 1. It follows that the glyeride surfactant itself has a

solidifying effect on the oil. Microscopic observation of the formulation shows the presence of

glyceride crystals. However, Formulation 101 after addition of propellant, in an homogeneous

opaque liquid, which demonstrates that the addition of propellant interferes with the gelling



effect of the glyceride surfactant, reduces the formulation viscosity and enables flowability

within pressurized containers. The observation that jojoba oil produces a foam of lower quality

than the others was unexpected.

Example 6 - Slow Cooling Formulations containing a range of Surfactant concentrations

[0234] Formulations were prepared, containing various concentrations of glyceryl

monostearate and checked for their foaming properties including bubble size.

[0235] Manufacturing Procedure: Heavy mineral oil was heated to 60-700C, followed by

the addition of glyceryl monostearate until complete dissolution. The mixture was allowed to

reach room temperature while stirring. The formulation was packaged in aerosol canisters

which were crimped with a valve, pressurized with propellant and equipped with an actuator

suitable for foam dispensing.

[0236] As described in the table below, formulations containing up to 2% of surfactant

merely generated bubbly liquids as shown in formulations 103 and 104 , whereas formulations

containing 4% of surfactant and more provided good quality as shown in formulation 106 and

107. Formulation 105 with 3% surfactant provided fairly good foam. Furthermore, the

influence of glyceride on foam bubble size has been observed. Formulation 104 containing 2%

glyceride has a very large bubble size, which is characteristic of very unstable foam. The

average bubble size was in excess of a mm, which is readily visible to the eye. Formulations

106 and 112, containing respectively 4% and 10% of glycerides demonstrate a fine bubble

structure with a 10 fold improvement in bubble size compared to formulation 104. Moreover

increasing the surfactant to 10% did not result in a further improved bubble size. Such fine

bubble structure seen in formulation 106 is highly desirable, as it combines pleasant aesthetic

properties with high physical foam stability using a low amount of a non ionic surfactant.

Consistent with the above observations on bubble size and quality it can be note from

formulation 105 that when the level of surfactant was 3% the bubble size was about less than

half that of formulation 104 with 2% surfactant but still with an average bubble size of about

four times that of formulation 106 with 4% surfactant. So there is a clear relationship between

the amount of surfactant, bubble size and foam quality. Thus, a concentration of about 4%

glycerides seem to be optimal since it favors a) a good foam quality; b) a good flowability of

the formulation within the canister; c) a fine bubble structure and d) a low amount of surfactant

which reduces the risk of skin irritation.



Formulation 103 104 105 106 107 112

Ingredients %w/w %w/w %w/w %w/w %w/w %w/w
Heavy mineral oil 99.00 98.00 97.00 96.00 95.00 90.00

Glyceryl Monostearate 1.00 2.00 3.00 4.00 5.00 10.00

Total 100.00 100.00 100.00 100.00 100.00 100.00

Propellant A46 12.00 12.00 12.00 12.00 12.00 12.00

Results
Foam quality F F FG Good Good Good
Color White White White White White White

No No No No No
Odor No odor

odor odor odor odor odor
Shakability Good Good Good Good Good Moderate

Bubble Size (micrometers) - 1180 424 94 - 121

Example 7 - Slow Cooling Oleaginous formulations containing different active

ingredients

[0237] Several active ingredients (API's) were added to oleaginous formulations based on

mineral oil and glyceryl monostearate in order to assess the compatibility between the

oleaginous foam vehicle and the APIs.

[0238] Manufacturing Procedure: Heavy mineral oil was heated to 60-700C, followed by

the addition of glyceryl monostearate until complete dissolution. The mixture was allowed to

reach 30-400C and the active ingredient was added under mixing until formulation

homogeneity is obtained. The mixture was allowed to reach room temperature slowly while

stirring. The formulation was packaged in aerosol canisters which were crimped with a valve,

pressurized with propellant and equipped with an actuator suitable for foam dispensing.

[0239] Formulation 107 containing 5% surfactant produced fairly good quality foams in

presence of minocycline whereas good quality foams were obtained when the surfactant was

increased to 6% . Formulations 107C to 107G, containing 5% surfactant and Betamethasone

Valerate, Terbinafine, Metronidazole, Calcitriol and Naproxen gave rise to breakable foams of

good quality, showing that the disclosed oleaginous foam vehicle is adaptable and suitable for

use with a wide range of active ingredients. In some cases it may be required to adjust the

amount of surfactant to suit the API selected, for example as shown above with minocycline.

Formulation 107A 107B 107C 107D 107E 107F 107G

Ingredients %w/w %w/w %w/w %w/w %w/w %w/w %w/w



Heavy mineral oil 95.00 94.00 95.00 95.00 95.00 95.00 95.00

Glyceryl Monostearate 5.00 6.00 5.00 5.00 5.00 5.00 5.00
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Minocycline HCl 1.00 1.00 - - - - -

Betamethasone Valerate - - 0.12 - - - -

Terbinafine - - - 1.00 - - -

Metronidazole - - - - 1.00 - -

Calcitriol - - - - - 0.05 -

Naproxen - - - - - - 5.00

Propellant A46 12.00 12.00 12.00 12.00 12.00 12.00 12.00

Results
Foam quality FG Good Good Good Good Good Good
Shakability Good Good Good Good Good Good Good

No No No No No No No
Odor

odor odor odor odor odor odor odor
Presence of API crystals Yes Yes No Yes Yes No Yes

Example 8 - Slow Cooling Oleaginous formulations comparing different glycerides and

combinations thereof.

[0240] Formulations were prepared, containing a glyceride alone or with a combination of

glycerides, such as glyceryl monostearate, glyceryl monooleate and glyceryl distearate and

checked for their foaming properties.

[0241] Manufacturing Procedure: Heavy mineral oil was heated to 60-700C, followed by

the addition of surfactant until complete dissolution. The mixture was allowed to reach room

temperature slowly while stirring. The formulation was packaged in aerosol canisters which

were crimped with a valve, pressurized with propellant and equipped with an actuator suitable

for foam dispensing.

[0242] As described in the table below, formulations 108 and 110 containing unsaturated

glyceryl monooleate alone or in combination glyceryl monostearate did not give rise to quality

foams but generated bubbly liquids. Combinations of glyceryl monostearate with glyceryl

distearate produced fairly good quality foams as shown in formulation 111. This was

unexpected since each ingredient on its own provided good quality foam and may indicate that

the combination interferes with or damanges the structure of the surfactant - oil chains.

Formulation 109 containing 5% glyceryl distearate produced good quality foams that were

stable at 360C. Thus, it has been discovered that glyceryl monostearate and glyceryl distearate

are especially useful glycerides in oleaginous foams, as they generate good quality foams.



[0243] Two types of propellants were utilized for the formation of foam of quality, AP 70

and AP 46. The quality of the formulation can depend upon the propellant type and its

concentration. In the Examples 12 % of AP46 , which has a lower pressure was useded to

provide a foam of quality in comparison to 8% of AP70, which provides a higher pressure. So

by selecting a hydrocarbon propellant with higher pressure can sometimes allow for a lower

amount of propellant.

Formulation 107 108 109 110 111

Ingredients %w/w %w/w %w/w %w/w %w/w
Heavy mineral oil 95.00 95.00 95.00 95.00 95.00

Glyceryl monostearate 5.00 - - 2.50 2.50
Glyceryl monooleate - 5.00 - 2.50 -

Glyceryl distearate - - 5.00 - 2.50
Total 100.00 100.00 100.00 100.00 100.00

Propellant A46 12.00 12.00 12.00 12.00 12.00

Results
Foam quality Good F Good F FG
Shakability Good Good Good Good Good
Odor No odor No odor No odor No odor No odor

Example 9 - Formulation with some Optional Components

[0244] Formulation 115 was prepared, containing oils, glyceryl monostearate and

additional components such as: additional surfactants (ceteareth-20 and sorbitan stearate, PEG-

100 stearate), silicone oil (cyclomethicone), thickeners (lanolin, myristyl alcohol, behenyl

alcohol) , emollient (PPG- 15 stearyl ether) and active ingredient (calcipotriol). The formulation

provided a breakable foam of good quality.

Formulation 115

Ingredients %w/w

Octyl dodecanol 10.00

Light mineral oil 25.00

Heavy mineral oil 9.50

Cyclomethicone 5.00

MCT oil 30.00

Ceteareth-20 2.00

Glyceryl monostearate 4.00



Sorbitan stearate 2.00

GMS/ PEG lOO stearate 3.00

Lecithin 1.40

Myristyl alcohol 2.00

Behenyl alcohol 1.10

PPG- 15 Stearyl ether 4.9901 1

Calcipotriol 0.00989

Total 100.00

Propellant AP-70 8.00

Results

Foam quality Good

Shakability Good

Odor No odor

[0245] What is claimed is:



1. A waterless foamable pharmaceutical composition, comprising a foamable

carrier and at least one liquefied or compressed gas propellant wherein the foamable

carrier consists essentially of:

about 60% to about 98% by weight of at least one liquid oil; and

about 2 % to about 40% by weight of a surfactant, wherein the surfactant comprises at

least a glyceride;

wherein the foamable carrier is substantially a single phase and wherein upon dispensing the

foamable carrier composition forms a breakable foam that is thermally stable, yet breaks easily

upon application of sheer force.

2. The waterless foamable pharmaceutical composition of claim 1, wherein the

carrier is a single phase.

3. The waterless foamable pharmaceutical composition of claim 1, wherein the

glyceride is a monoglyceride, diglyceride, or a triglyceride.

4. The waterless foamable pharmaceutical composition of claim 3, wherein the

side chain of the monoglyceride, diglyceride, or triglyceride is a C8-C24 saturated

hydrocarbon.

5. The waterless foamable pharmaceutical composition of claim 3, wherein the

side chain of the monoglyceride is a C8-C24 saturated hydrocarbon and the side chain

of the diglyceride or triglyceride is a C8-C14 saturated hydrocarbon.

6. The waterless foamable pharmaceutical composition of claim 1, wherein the

surfactant further comprises a surfactant selected from the group consisting of

polysorbate, polyoxyethylene (20) sorbitan monostearate, polyoxyethylene (20)

sorbitan monooleate, a polyoxyethylene fatty acid ester, Myrj 45, Myrj 49, Myrj 52 and

Myrj 59, a polyoxyethylene alkyl ether, polyoxyethylene cetyl ether, polyoxyethylene

palmityl ether, polyethylene oxide hexadecyl ether, polyethylene glycol cetyl ether,

steareths such as steareth 2, brij 21, brij 721, brij 38, brij 52, brij 56 and brij Wl, a

sucrose ester, a partial ester of sorbitol and its anhydrides, sorbitan monolaurate,

sorbitan monolaurate, isoceteth-20 and mono-, and di- and tri-esters of sucrose with

fatty acids.

7. The waterless foamable pharmaceutical composition of claim 4, wherein the

side chain of the monoglyceride contains at least 8 carbon atoms.



8. The waterless foamable pharmaceutical composition of claim 4, wherein the

monoglyceride is glyceryl monostearate.

9. The waterless foamable pharmaceutical composition of claim 4, wherein the

monoglyceride is a solid.

10. The waterless foamable pharmaceutical composition of claim 1, wherein at least

one liquid oil comprises mineral oil.

11. The waterless foamable pharmaceutical composition of claim 1, wherein at least

one oil is mineral oil, MCT oil, liquid paraffin, vegetable oil, essential oil, organic oil,

lipid, or a mixture thereof.

12. The waterless foamable pharmaceutical composition of claim 1, wherein the oil

is a mixture of light mineral oil and heavy mineral oil.

13. The waterless foamable pharmaceutical composition of claim 12, wherein the

weight ratio of the light mineral oil to the heavy mineral oil ranges from about 1:1 to

about 1:2.

14. The waterless foamable pharmaceutical composition of claim 1, further

comprising an active agent.

15. The waterless foamable pharmaceutical composition according to claim 14,

wherein the active agent is soluble in the liquid oil, the monoglyceride or the carrier.

16. The waterless foamable pharmaceutical composition according to claim 14,

wherein the foamable carrier including the active agent is a substantially homogenous

suspension.

17. The waterless foamable pharmaceutical composition of claim 14, wherein the

active agent is selected from the group consisting of an acaricides, an active herbal

extract, an age spot and keratose removing agent, an allergen, an alpha hydroxyl acid,

an analgesic agent, an androgen, an antiacne agent, an antiallergic agent, an antiaging

agent, an antibacterial agent, an antibiotic, an antiburn agent, an anticancer agent, an

antidandruff agent, an antidepressant, an antidermatitis agent, an antiedemic anent, an

antifungal agent, an antihistamine, an antihelminth agent, an anti-hyperkeratosis agent,

an anti-infective agent, an antiinflammatory agent, an antiirritant, an antilipemic agent,

an antimicrobial agent, an antimycotic agent, an antioxidant, an antiparasitic agent, an

antiproliferative agent, an antipruritic agent, an antipsoriatic agent, an antirosacea agent,



an antiseborrheic agent, an antiseptic agent, an antiswelling agent, an antiviral agent, an

anti-wart agent, an anti-wrinkle agent, an anti-yeast agent, an astringent, a beta-hydroxy

acid, benzoyl peroxide, a cardiovascular agent, a chemotherapeutic agent, a

corticosteroid, an immunogenic substance, a dicarboxylic acid, a disinfectant, an

estrogen, a fungicide, a hair growth regulator, a haptene, a hormone, a hydroxy acid, an

immunosuppressant, an immunoregulating agent, an immunomodulator, an

immunostimulant, an insecticide, an insect repellent, a keratolytic agent, a lactam, a

local anesthetic agent, a lubricating agent, a masking agent, a metal, a metal oxide, a

mitocide, a neuropeptide, a non-steroidal anti-inflammatory agent, an oxidizing agent, a

pediculicide, a peptide, a pesticide, a progesterone, a protein, a photodynamic therapy

agent, a radical scavenger, a refatting agent, a retinoid, a sadative agent, a scabicide, a

self tanning agent, a skin protective agent, a skin whitening agent, a steroid, a steroid

hormone, a vasoavtive agent, a vasoconstrictor, a vasodilator, a vitamin, a vitamin A, a

vitamin A derivative, a vitamin B, a vitamin B derivative, a vitamin C, a vitamin C

derivative, a vitamin D, a vitamin D derivative, a vitamin D analog, a vitamin F, a

vitamin F derivative, a vitamin K, a vitamin K derivative, a wound healing agent and a

wart remover and mixtures thereof.

18. The waterless foamable pharmaceutical composition of claim 14, wherein the

active agent is a tetracycline antibiotic agent.

19. The waterless foamable pharmaceutical composition of claim 18, wherein the

tetracycline antibiotic agent comprises minocycline or doxycycline.

20. The waterless foamable pharmaceutical composition of claim 14, wherein the

active agent is selected from the group consisting of acyclovir, azaleic acid,

clindamycin phosphate, pimicrolimus, Diclofenac potassium; Calcipotriol, Calcitriol,

vitamin A acetate, Betamethasone 17-valerate, alpha tocopherol, Imiquimod,

Ciclopiroxolamine, and mixtures thereof.

2 1. The waterless foamable pharmaceutical composition of claim 1, wherein the

composition further comprises one or more additional components selected from the

group consisting of anti perspirants, anti-static agents, buffering agents, anti-

oxidants/free radical scavengers, bulking agents, chelating agents, cleansers, colorants,

conditioners, deodorants, diluents, dyes, fragrances, hair conditioners, humectants,

modulating agents, pearlescent aids, perfuming agents, permeation enhancers, pH-



adjusting agents, occlusive agents, preservatives, protectants, skin penetration

enhancers, softeners, solubilizers, sunscreens, sun blocking agents, sunless tanning

agents, viscosity modifiers, and vitamins.

22. A waterless foamable pharmaceutical composition, comprising a foamable

carrier and at least one liquefied or compressed gas propellant wherein the foamable

carrier comprises:

about 60% to about 98% by weight of at least one liquid oil;

about 2 % to about 40% by weight of a surfactant, wherein the surfactant comprises at

least a glyceride; and

an additive selected from the goup consisiting of a foam adjuvant and a polymer

stabilizer;

wherein the foamable carrier is substantially a single phase and wherein upon dispensing the

foamable carrier composition forms a breakable foam that is thermally stable, yet breaks easily

upon application of sheer force.

23. The waterless foamable pharmaceutical composition of claim 22, wherein the

carrier is a single phase.

24. The waterless foamable pharmaceutical composition of claim 22, wherein the

glyceride is a monoglyceride, diglyceride, or a triglyceride.

25. The waterless foamable pharmaceutical composition of claim 24, wherein the

side chain of the monoglyceride, diglyceride, or triglyceride is a C8-C24 saturated

hydrocarbon.

26. The waterless foamable pharmaceutical composition of claim 24, wherein the

side chain of the monoglyceride is a C8-C24 saturated hydrocarbon and the side chain

of the diglyceride or triglyceride is a C8-C14 saturated hydrocarbon.

27. The waterless foamable pharmaceutical composition of claim 22, wherein the

surfactant further comprises a surfactant selected from the group consisting of

polysorbate, polyoxyethylene (20) sorbitan monostearate, polyoxyethylene (20)

sorbitan monooleate, a polyoxyethylene fatty acid ester, Myrj 45, Myrj 49, Myrj 52 and

Myrj 59, a polyoxyethylene alkyl ether, polyoxyethylene cetyl ether, polyoxyethylene

palmityl ether, polyethylene oxide hexadecyl ether, polyethylene glycol cetyl ether,

steareths such as steareth 2, brij 21, brij 721, brij 38, brij 52, brij 56 and brij Wl, a

sucrose ester, a partial ester of sorbitol and its anhydrides, sorbitan monolaurate,



sorbitan monolaurate, isoceteth-20 and mono-, di- and tri-esters of sucrose with fatty

acids.

28. The waterless foamable pharmaceutical composition of claim 22, wherein the

foam adjuvant is selected from the group consisting of a fatty alcohol, a fatty acid and a

hydroxyl fatty acid.

29. A method of delivering an active agent to a patient in need of treatment, the

method comprising administering the waterless foamable pharmaceutical composition

of claim 14 to a skin surface, a mucosal surface, or a body cavity.

30. A method for treating skin or a mucosal surface comprising administering to the

skin or mucosal surface a pharmaceutically effective amount of the waterless foamable

pharmaceutical composition according to claim 14.

31. A method for treating, ameliorating or preventing a disorder comprising

administering to a target site a pharmaceutically effective amount of the waterless

foamable pharmaceutical composition according to claim 14.

32. A method according to claim 29, wherein the pharmaceutical composition

comprises a combination of at least two active agents.

33. A method according to claim 31, wherein the target site is selected from the

group consisting of the skin, a body cavity, a mucosal surface, the nose, the mouth, the

eye, the ear canal, the respiratory system, the vagina and the rectum.

34. The waterless foamable pharmaceutical composition as claimed in any of claims

1 to 28, wherein the resultant foam displays all of the following characteristics:

a. at least of good quality;

b. does not collapse immediately upon release;

c . is breakable on mechanical shear;

d. has a density below about 0.2 g/mL; and

e. has a collapse time in excess of about 180 seconds.

35. A method for preparing a substantially single phase, waterless foamable carrier,

the method comprising the steps of:

(a) preparing a foamable carrier by



(i) combining about 60% to about 98% by weight of at least one liquid oil

with about 2% to about 15% by weight of a monoglyceride at a temperature of at least about

5O0C; and

(ii) rapidly cooling the combination of one liquid oil and at least one foam

stabilizing agent to less than 40 0C; and

(b) combining the foamable carrier with a compressed gas propellant in a weight

ratio of 100:3 to 100:35.

36. The method of claim 35, wherein the cooling step is carried out by placing the

foamable carrier in an ice bath.

37. The method of claim 35, wherein foamable carrier is cooled at a rate of at least

about 5 degrees/minute.

38. The method of claim 35, wherein the foamable carrier is cooled to a temperature

of at least about 250C.

39. The method of claim 35, wherein the fatty acid side chain of the monoglyceride

is saturated.

40. The method of claim 35, wherein the monoglyceride is glyceryl monostearate.

41. A foamable composition as claimed in any of the preceding claims for use in

therapy.

42. A foamable composition as claimed in any of the preceding claims for treating a

disorder selected from the group consisting of skin, body cavity, mucosal membrane,

ear channel, eye, nasal, oral, respiratory, vaginal, rectal and urethra disorders, or for

treating a disorder selected from the group consisting of dermatological pain,

dermatological inflammation, acne, acne vulgaris, inflammatory acne, non

inflammatory acne, acne fulminans, nodular papulopustular acne, acne conglobata,

dermatitis, bacterial skin infections, fungal skin infections, viral skin infections,

parasitic skin infections, skin neoplasia, skin neoplasms, pruritis, cellulitis, acute

lymphangitis, lymphadenitis, erysipelas, cutaneous abscesses, necrotizing subcutaneous

infections, scalded skin syndrome, folliculitis, furuncles, hidradenitis suppurativa,

carbuncles, paronychial infections, rashes, erythrasma, impetigo, ecthyma, yeast skin

infections, warts, molluscum contagiosum, trauma or injury to the skin, post-operative

or post-surgical skin conditions, scabies, pediculosis, creeping eruption, eczemas,

psoriasis, pityriasis rosea, lichen planus, pityriasis rubra pilaris, edematous, erythema



multiforme, erythema nodosum, grannuloma annulare, epidermal necrolysis, sunburn,

photosensitivity, pemphigus, bullous pemphigoid, dermatitis herpetiformis, keratosis

pilaris, callouses, corns, ichthyosis, skin ulcers, ischemic necrosis, miliaria,

hyperhidrosis, moles, Kaposi's sarcoma, melanoma, malignant melanoma, basal cell

carcinoma, squamous cell carcinoma, poison ivy, poison oak, contact dermatitis, atopic

dermatitis, rosacea, purpura, moniliasis, candidiasis, baldness, alopecia, Behcet's

syndrome, cholesteatoma, Dercum disease, ectodermal dysplasia, gustatory sweating,

nail patella syndrome, lupus, hives, hair loss, Hailey-Hailey disease, chemical or

thermal skin burns, scleroderma, aging skin, wrinkles, sun spots, necrotizing fasciitis,

necrotizing myositis, gangrene, scarring, and vitiligo, chlamydia infection, gonorrhea

infection, hepatitis B, herpes, HIV/AIDS, human papillomavirus (HPV), genital warts,

bacterial vaginosis, candidiasis, chancroid, granuloma Inguinale, lymphogranloma

venereum, mucopurulent cervicitis (MPC), molluscum contagiosum, nongonococcal

urethritis (NGU), trichomoniasis, vulvar disorders, vulvodynia, vulvar pain, yeast

infection, vulvar dystrophy, vulvar intraepithelial neoplasia (VIN), contact dermatitis,

pelvic inflammation, endometritis, salpingitis, oophoritis, genital cancer, cancer of the

cervix, cancer of the vulva, cancer of the vagina, vaginal dryness, dyspareunia, anal and

rectal disease, anal abscess/fistula, anal cancer, anal fissure, anal warts, Crohn's disease,

hemorrhoids, anal itch, pruritus ani, fecal incontinence, constipation, polyps of the

colon and rectum, bacterial infection, a fungal infection, a yeast infection, a viral

infection and a parasitic infection, wound, ulcer and burn, any disorder that responds to

treatment with a hormone, post-surgical adhesions, acne, and rosacea.

43. Use of the composition as claimed in any of the preceeding claims in the

maufacture of a medicament for treating a disorder selected from the group consisting

of skin, body cavity, mucosal membrane, ear channel, eye, nasal, oral, respiratory,

vaginal, rectal and urethra disorders or for treating a disorder selected from the group

consisting of dermatological pain, dermatological inflammation, acne, acne vulgaris,

inflammatory acne, non-inflammatory acne, acne fulminans, nodular papulopustular

acne, acne conglobata, dermatitis, bacterial skin infections, fungal skin infections, viral

skin infections, parasitic skin infections, skin neoplasia, skin neoplasms, pruritis,

cellulitis, acute lymphangitis, lymphadenitis, erysipelas, cutaneous abscesses,

necrotizing subcutaneous infections, scalded skin syndrome, folliculitis, furuncles,

hidradenitis suppurativa, carbuncles, paronychial infections, rashes, erythrasma,



impetigo, ecthyma, yeast skin infections, warts, molluscum contagiosum, trauma or

injury to the skin, post-operative or post-surgical skin conditions, scabies, pediculosis,

creeping eruption, eczemas, psoriasis, pityriasis rosea, lichen planus, pityriasis rubra

pilaris, edematous, erythema multiforme, erythema nodosum, grannuloma annulare,

epidermal necrolysis, sunburn, photosensitivity, pemphigus, bullous pemphigoid,

dermatitis herpetiformis, keratosis pilaris, callouses, corns, ichthyosis, skin ulcers,

ischemic necrosis, miliaria, hyperhidrosis, moles, Kaposi's sarcoma, melanoma,

malignant melanoma, basal cell carcinoma, squamous cell carcinoma, poison ivy,

poison oak, contact dermatitis, atopic dermatitis, rosacea, purpura, moniliasis,

candidiasis, baldness, alopecia, Behcet's syndrome, cholesteatoma, Dercum disease,

ectodermal dysplasia, gustatory sweating, nail patella syndrome, lupus, hives, hair loss,

Hailey-Hailey disease, chemical or thermal skin burns, scleroderma, aging skin,

wrinkles, sun spots, necrotizing fasciitis, necrotizing myositis, gangrene, scarring, and

vitiligo, chlamydia infection, gonorrhea infection, hepatitis B, herpes, HIV/AIDS,

human papillomavirus (HPV), genital warts, bacterial vaginosis, candidiasis, chancroid,

granuloma Inguinale, lymphogranloma venereum, mucopurulent cervicitis (MPC),

molluscum contagiosum, nongonococcal urethritis (NGU), trichomoniasis, vulvar

disorders, vulvodynia, vulvar pain, yeast infection, vulvar dystrophy, vulvar

intraepithelial neoplasia (VIN), contact dermatitis, pelvic inflammation, endometritis,

salpingitis, oophoritis, genital cancer, cancer of the cervix, cancer of the vulva, cancer

of the vagina, vaginal dryness, dyspareunia, anal and rectal disease, anal abscess/fistula,

anal cancer, anal fissure, anal warts, Crohn's disease, hemorrhoids, anal itch, pruritus

ani, fecal incontinence, constipation, polyps of the colon and rectum, bacterial infection,

a fungal infection, a yeast infection, a viral infection and a parasitic infection, wound,

ulcer and burn, any disorder that responds to treatment with a hormone, post-surgical

adhesions, acne, and rosacea.

44. A waterless foamable pharmaceutical carrier or composition as substantially

described in the Examples.
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