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SENSATION MODIFYING TOPICAL 
COMPOSITION FOAM 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of priority under 
35 USC. §1 19(e) to co-pending U.S. applicationNo. 60/879, 
213, ?led on Jan. 8, 2007, entitled “Sensation Modifying 
Topical Composition Foam,” Which is incorporated in its 
entirety by reference. 
[0002] This application is a continuation-in-part applica 
tion of co-pending US. patent application Ser. No. 10/ 532, 
618, ?led on Dec. 22, 2005, Which is a 371 National applica 
tion of International Patent Application No. IB03/005527, 
designating the United States and ?led on Oct. 24, 2003, 
Which claims the bene?t of priority under 35 USC. §119(e) 
to US. Patent Application Ser. No. 60/429,546, ?led on Nov. 
29, 2002, all entitled “Cosmetic and Pharmaceutical Foam,” 
and Which claims the bene?t of priority under 35 USC §119 
(a) to Israeli Patent Application No. 152486, ?led Oct. 25, 
2002, all of Which are hereby incorporated in their entirety by 
reference. 
[0003] This application is a continuation-in-part applica 
tion of co-pending US. patent application Ser. No. 10/911, 
367, ?led onAug. 4, 2004, Which claims the bene?t of priority 
under 35 USC. §119(e) to US. Patent Application Ser. No. 
60/492,385, ?led on Aug. 4, 2003, both entitled “Foam Car 
rier Containing Amphiphilic Copolymer Gelling Agent” and 
both hereby incorporated in their entirety by reference. 
[0004] This application is a continuation-in-part applica 
tion of co-pending US. patent application Ser. No. 10/ 835, 
505, ?led on Apr. 28, 2004, Which claims the bene?t of 
priority under 35 USC. §119(e) to US. Patent Application 
Ser. No. 60/530,015, ?led on Dec. 16, 2003, and US. Patent 
Application Ser. No. 60/492,385, ?led on Aug. 4, 2003, all 
entitled “Oleaginous Pharmaceutical Foam” and all hereby 
incorporated in their entirety by reference. 

BACKGROUND 

[0005] Compositions of various types have incorporated 
Within them components or agents Which provide a sensation 
to mucosal membranes and/or to skin. The sensation may be 
a Warming, cooling, relaxation stimulation or refreshing feel 
ing or a combination of tWo or more feelings. The sensation or 
feeling may be real or arti?cial. 
[0006] Compositions Which include a sensation agent 
include, inter alia, toothpastes, mouthWashes, perfumes, 
lotions, shaving cream, shampoos, antiperspirants, deodor 
ants, beverages, cheWing gum, tobacco products, and phar 
maceutical products. 
[0007] Most compositions knoWn to date, comprising one 
or more sensation agents, cannot retain the sensation at the 
site of application thereof in a subject over extended periods 
of time. Typically, topical formulations do not retain the sen 
sational effect for more than a feW seconds. Additionally, the 
sensation agent may be volatile, such as menthol, used for 
providing a topical cooling effect, and the formulation may 
not retain the active agent for more than a feW seconds. 

[0008] The mechanism of cooling and Warming sensation 
or sensation modi?cation for example is poorly understood at 
present. It has been suggested that, among other options, the 
action of menthol and other cooling agents and capsaicin, 
camphor and other heat compounds occurs via “thermorecep 
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tors” that register “cool” and “hot” sensation, respectively. It 
has been suggested that the ‘cooling’ effect of menthol is a 
physiological effect due to the direct action of menthol on the 
nerve endings of the human body responsible for the detec 
tion of hot or cold and is not due to latent heat of evaporation 
such that menthol acts as a direct stimulus on the cold recep 
tors at the nerve endings Which, in turn, stimulate the central 
nervous system. 

[0009] Substances Which are knoWn to provide a sensation 
of Warmth or Warmth modulation on application and are 
called “Warming agents” include polyhydric alcohols, capsi 
cum (red pepper) poWder, a capsicum tincture, capsicum 
extract, capsaicin, homocapsaicin, homodihydrocapsaicin, 
nonanoyl vanillyl amide, nonanoic acid vanillyl ether, vanil 
lyl alcohol alkyl ether derivatives, such as vanillyl ethyl ether, 
vanillyl butyl ether, vanillyl pentyl ether, and vanillyl hexyl 
ether, isovanillyl alcohol alkyl ethers, ethylvanillyl alcohol 
alkyl ethers, veratryl alcohol derivatives, substituted benZyl 
alcohol derivatives, substituted benZyl alcohol alkyl ethers, 
vanillin propylene glycol acetal, ethylvanillin propylene gly 
col acetal, ginger extract, ginger oil, gingeol, and gingeron. 
[0010] Foams are considered a more convenient vehicle for 
topical delivery of active agents. There are several types of 
topical foams, including aqueous foams, such as commonly 
available shaving foams; hydroalcoholic foams, emulsion 
based foams, comprising oil and Water components and ole 
aginous foams, Which consist of high oil content, and Which 
are foamable compositions having a speci?c surfactant 
selected from the group consisting of ethoxylated lanolin oil, 
propoxylated lanolin oil, and mixtures thereof and high levels 
of Water that produce fast breaking foams that disappears 
rapidly into the skin With cooling sensation is described. 
Some formulations make a sound or crackling effect When 
foam is dispensed. Dimethyl ether is a substance Which 
evaporates very rapidly and its use With an aqueous non 
emollient gel composition, lotion composition and a solution 
in producing a cooling effect (as opposed to mere sensation 
Without cooling). High levels of propellant have also been 
used to provide a solid or semi ointment deposit With a tem 
perature betWeen minus to plus 50 C. 
[0011] Foam forming refrigerant compositions, suitable for 
emergency treatment of burns have also been described. 

[0012] Foams and, in particular, foam emulsions are com 
plicated systems Which do not form under all circumstances. 
Changes in foam emulsion composition, such as by the addi 
tion of active ingredients may destabiliZe the foam. There is, 
therefore, a need for a foam composition, Which provides 
desirable properties to the skin and can remain stable Whilst 
accommodating a variety of sensation agents or active ingre 
dients. 
[0013] Formulations based on oil or ointment or emollients 
have a number of useful attributes making them suitable 
candidates for topical pharmaceutical and cosmetic compo 
sitions including foamable compositions. They are inherently 
stable and inert Which are clearly desirable characteristics. 
They are able to moisturiZe and soften the skin and in appro 
priate amounts can act as a protective or barrier layer and can 
form a barrier to Water. By appropriate formulation they can 
act to improve agent delivery to the skin and yet remain 
resistant to being Washed off. On the other hand they are by 
their nature greasy materials and can be dif?cult to formulate 
particularly into a topical foamable composition that can 
deliver substantially uniform and stable composition or foam 
that ameliorates or overcomes the look and feel of a greasy 
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material, especially Where that composition is Waterless or 
substantially so. It is further a problem to incorporate into 
such a vehicle, effective amounts of one or more active sen 
sation and/or pharmaceutical ingredients such that they are 
uniformly present throughout the formulation and are effec 
tively delivered Without the use of a loWer alcohol in the 
formulation. 
[0014] On one level it is far from simple or obvious to 
produce Waterless foamable compositions that When released 
produce foams of quality suitable for sensation, pharmaceu 
tical or cosmetic application. On a further level having real 
iZed a carrier that Will produce a Waterless foam of quality 
there is an additional dif?culty to be overcome, namely hoW 
to adapt the formula and achieve a formulation, Which can 
accept a range of various active sensation, pharmaceutical 
and cosmetic agents such that the composition and active 
agent are stable and the foam produced remains of quality. 
Speci?cally, one of the challenges in preparing such Waterless 
or substantially Waterless foamable compositions is ensuring 
that the one or more active sensation, pharmaceutical or thera 
peutic agents does not react, isomeriZe or otherWise break 
doWn to any signi?cant extent during is storage and use. 
Particularly, there remains an unmet need for improved, easy 
to use, stable and non-irritating foam formulations, With 
unique sensation, therapeutic or bene?cial properties con 
taining a stable or stabiliZed active sensation, pharmaceutical 
or cosmetic agent. 
[0015] There remains an unmet need for improved, easy to 
use, stable and non-irritating topical foam formulations con 
taining a stable or stabiliZed active sensation, pharmaceutical 
or cosmetic agent having a therapeutic or bene?cial effect, 
intended for treatment of dermal and mucosal tissues. 
[0016] There is still a need to provide stable aqueous and 
non-aqueous compositions comprising one or more sensation 
agents for sustained provision of at least one sensation from 
the sensation agent(s). 

SUMMARY 

[0017] The application relates to aqueous foamable 
vehicles capable of delivering one or more sensation agents to 
a body surface in a breakable foam of quality. The aqueous 
vehicles may be emulsion or gel vehicles. The application 
also relates to non aqueous foamable vehicles capable of 
delivering one or more sensation agents to a body surface in a 
breakable foam of quality. Upon contact With the body sur 
face an effective amount of one or more sensory agents are 

capable of causing a perceived sensory effect. 
[0018] In one or more embodiments the formulations are 
resistant to aging as indicated by their ability to Withstand 
centrifugation. In other embodiments the formulations have a 
signi?cant and suitable collapse time of 300 or more seconds. 
[0019] In one or more embodiments the formulations are 
considered to be pleasant for use. 
[0020] There is provided a foamable composition that is 
capable of producing a sensation or sensation modifying 
effect upon application on a body surface. 
[0021] There is further provided a foamable composition 
that is capable of producing a sensation or sensation modify 
ing effect upon application on a body surface, Where the 
sensation is primarily a cooling or Warming sensation over a 
sustained period of time. The sustained period of time is at 
least ?ve minutes, more preferably, at least 15 minutes, yet 
more preferably, at least 30 minutes, still more preferably, at 

Oct. 16, 2008 

least one hour. According to some embodiments the sensation 
may be felt for up to tWo hours or more. 

[0022] There is further provided a stable foamable compo 
sition that is capable of producing a sensation or sensation 
modifying effect upon application on a body surface, Where 
the sensation is primarily a relaxing, soothing, stimulating or 
refreshing sensation. 
[0023] There is provided a stable foamable composition 
that is capable of producing a sensation or sensation modify 
ing effect upon application on a body surface, Where the 
sensation is a combination of tWo or more sensations. 

[0024] There is provided a foamable composition that is 
capable of producing a sensation or sensation modifying 
effect upon application on a body surface, in Which the sen 
sation is caused by a sensation agent and the sensation is 
further modulated, potentiated, increased, reduced, or ame 
liorated by the presence of a sensation modifying agent. 
[0025] There is provided a foamable composition that is 
capable of producing a sensation or sensation modifying 
effect upon application on a body surface, in Which the sen 
sation is caused by a sensation agent and the sensation is 
complementary, supplementary or in addition to or superim 
posed on a cosmetic, therapeutic or pharmaceutical effect. 
[0026] There is provided a foamable composition that is 
capable of producing a sensation or sensation modifying 
effect upon application on a body surface, Wherein the foam 
able composition comprises a substantially non aqueous car 
rier. 
[0027] There is provided a foamable composition that is 
capable of producing a sensation or sensation modifying 
effect upon application on a body surface, Wherein the foam 
able composition comprises a substantially aqueous emol 
lient carrier. 
[0028] This invention relates to foamable compositions 
that are capable of producing a sensation or sensation modi 
fying effect upon application on a body surface. More par 
ticularly the invention relates to foamable pharmaceutical and 
cosmetic compositions, containing an active agent, having a 
sensation or sensation modifying affect on a body surface, 
upon application. 
[0029] There is provided a stable foamable composition 
that is stable on a surface at the delivery site for at least one 
minute, more preferably, at least tWo minutes, yet more pref 
erably, for at least ?ve minutes. 
[0030] There is thus provided according to some embodi 
ments of the present invention, a composition for providing a 
subject With at least one sensation at a delivery site for a 
sustained period of time, the composition including: 

[0031] at least one sensation or sensation modifying 
agent, selected from the group of 

[0032] a cooling agent; 
[0033] a Warming agent; 
[0034] a relaxing or soothing agent; and 
[0035] a stimulating or refreshing agent; 
[0036] or mixtures thereof; 
[0037] a foamable carrier resistant to aging suitable for 

delivery of at least one sensation or sensation modifying 
agent; and 

[0038] a propellant at a concentration of about 3% to 
about 45% by Weight of the total composition, 

[0039] Wherein the composition is stored in an aerosol 
container and upon release expands to form a non-crack 
ling short term stable foam; and 
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[0040] wherein upon contact With a surface at the deliv 
ery site the prolonged sensation is not primarily due to 
the propellant or an exothermic reaction. 

[0041] According to some embodiments, the composition 
does not effect a substantial temperature change to the sur 
face. 

[0042] According to some further embodiments, the cool 
ing agent is selected from menthol; an isomer of menthol, a 
menthol derivative; 4-Methyl-3 -(l -pyrrolidinyl)-2 [5H] -fura 
none; WS-23, Icilin, Icilin Unilever Analog, 5-methyl-4-(l 
pyrrolidinyl)-3-[2H] -furanone; 4,5-dimethyl-3-(l -pyrrolidi 
nyl)-2[5H]-furanone; isopulegol, 3-(I-menthoxy)propane-l, 
2-diol, 3 -(I-menthoxy)-2-methylpropane-1,2-diol, 
p-menthane-2,3-diol, p-menthane-3,8-diol, 6-isopropyl-9 
methyl-l ,4-dioxas-piro [4, 5] decane-2 -methanol, menthyl 
succinate and its alkaline earth metal salts, trimethylcyclo 
hexanol, N-ethyl-2-isopropyl-5-methylcyclohexanecarb 
oxamide, Japanese mint (Menlha arvensis) oil, peppermint 
oil, menthone, menthone glycerol ketal, menthyl lactate, 
3 -( l -menthoxy)ethan- 1 -ol, 3-(I -menthoxy)propan- 1 -ol, 3 -(I 
menthoxy)butan-l-ol, l-menthylacetic acid N-ethylamide, 
I-menthyl-4-hydroxypentanoate, I-menthyl-3-hydroxybu 
tyrate, N,2,3 -trimethyl-2-( l -methylethyl) -butanamide and 
spearmint oil. 
[0043] According to some embodiments, the menthol 
derivative is selected from the group consisting of: menthol 
ethylene glycol carbonate, Which is noW knoWn as Frescolat® 
type MGC, menthol Propylene Glycol Carbonate (Fresco 
lat® type MPC), menthyl lactate (Frescolat ML®) and Men 
thone Glycerin Acetal (Frescolat MGA®) and 3-(I-Men 
thoxy)-l ,2-propanediol. 
[0044] According to some further embodiments, the Warm 
ing agent is selected from polyhydric alcohols, capsaicin, 
capsicum poWder, a capsicum tincture, capsicum extract, cap 
saicin, hamamalis, homocapsaicin, homodihydrocapsaicin, 
nonanoyl vanillyl amide, nonanoic acid vanillyl ether, vanil 
lyl alcohol alkyl ether derivatives, such as vanillyl ethyl ether, 
vanillyl butyl ether, vanillyl pentyl ether, and vanillyl hexyl 
ether, isovanillyl alcohol alkyl ethers, ethylvanillyl alcohol 
alkyl ethers, veratryl alcohol derivatives, substituted benZyl 
alcohol derivatives, substituted benZyl alcohol alkyl ethers, 
vanillin propylene glycol acetal, ethylvanillin propylene gly 
col acetal, ginger extract, ginger oil, gingeol and gingeron. 
[0045] According to some additional embodiments, the 
relaxing or soothing agent is selected from a herb extracts, 
selected from the group consisting of aloe vera, alpha bisab 
olol, D-panthenol, allantoin, hamamelis, chamomile, yarroW; 
calendula, comfrey, Witch haZel and other astringents, sea 
Weed, and oat extracts; oils, selected from the group consist 
ing of: almond oil, avocado oil, and comfrey; and essential 
oils, selected from the group consisting of: cardamone, euca 
lyptus, menlha piperila (peppermint), hyssop, and rosemary; 
Waxy or unctuous substances selected from the group con 
sisting of: lanolin or vaselline jelly, minerals, selected from 
the group consisting of: Zinc oxide, calamine and selenium; 
vitamins, selected from the group consisting of: tocopheryl 
acetate (vitamin E), and pharmaceutical agents selected from 
the group consisting of: analgesics, anesthetics, anti-in?am 
matory agents, and anti-histamines, and muscle relaxants; 
menthol, camphor, eugenol, eucalyptol, safrol, methyl sali 
cylate, menthyl lactate, menthyl ethoxyacetate, menthone 
glycerinacetal, 3-I-menthoxypropane-l,2-diol, ethyl I-men 
thylcarbonate, (lS,3S,4R)-p-menth-8-en-3-ol, menthyl pyr 
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rolidone carboxylate, N-substituted-p-menthane-3-carboxa 
mides hamamelis extract and ginger oil. 
[0046] Further provided, according to some embodiments, 
are compositions Wherein the stimulating or refreshing agent 
is selected from an alcohol, L-menthol, camphor, menthe oil, 
capsicum extract, capsaicin, benZyl nicotinate, salicylate, 
glycol salicylate, acetyl choline, serotonin, histamine, a pros 
taglandin, a neurotransmitter; a CNS stimulant, caffeine and 
quinine. 
[0047] In some cases, the short term stable foam is stable at 
the delivery site for at least one minute. In some further cases, 
the short term stable foam is stable at the delivery site for at 
least ?ve minutes. 
[0048] According to some embodiments, the sustained 
period of time is at least 15 minutes. According to some 
further embodiments, the sustained period of time is at least 
30 minutes. In some further cases, the sustained period of 
time is at least one hour. 

[0049] Further provided, according to some embodiments, 
are compositions, Wherein the foamable carrier is at a con 
centration of about 40% to about 99% by Weight of the total 
composition excluding propellant and is selected from the 
group consisting of an aqueous emulsion, and aqueous gel 
and a non aqueous carrier 

[0050] Wherein the carrier includes: 
[0051] at least one surface active agent at a concentration of 
about 0.1% to about 10% by Weight of the carrier; 
[0052] at least one polymeric agent at a concentration of 
about 0.1% to about 5% by Weight of the total composition; 
and 
[0053] at least one non aqueous solvent. 

[0054] According to some embodiments, the non aqueous 
solvent is in the case of the aqueous emulsion, a hydrophobic 
emollient; in the case of the aqueous gel, a penetration 
enhancer; and in the case of the non aqueous carrier, a polyol. 
[0055] Further provided, according to some embodiments, 
are compositions, Wherein the at least one emollient is 
selected from the group consisting of: avocado oil, isopropyl 
myristate, mineral oil; capric triglyceride, capryllic triglycer 
ide mineral oil, isopropyl palmitate, isopropyl isostearate, 
diisopropyl adipate, diisopropyl dimerate, maleated soybean 
oil, octyl palmitate, cetyl lactate, cetyl ricinoleate, tocopheryl 
acetate, acetylated lanolin alcohol, cetyl acetate, phenyl tri 
methicone, glyceryl oleate, tocopheryl linoleate, Wheat germ 
glycerides, arachidyl propionate, myristyl lactate, decyl ole 
ate, ricinoleate, isopropyl lanolate, pentaerythrityl tetrastear 
ate, neopentylglycol dicaprylate/dicaprate, isononyl 
isononanoate, isotridecyl isononanoate, myristyl myristate, 
triisocetyl citrate, octyl dodecanol, unsaturated or polyun 
saturated oils, such as olive oil, corn oil, soybean oil, canola 
oil, cottonseed oil, coconut oil, sesame oil, sun?ower oil, 
borage seed oil, syZigium aromaticum oil, hempseed oil, 
herring oil, cod-liver oil, salmon oil, ?axseed oil, Wheat germ 
oil, evening primrose oils; essential oils; and silicone oils, 
such as dimethicone, cyclomethicone, polyalkyl siloxane, 
polyaryl siloxane, polyalkylaryl siloxane, a polyether silox 
ane copolymer and a poly(dimethylsiloxane)-(diphenyl-si 
loxane). 
[0056] According to some embodiments, the at least one 
stabiliZing surface active agent is selected from the group 
consisting of: stearyl alcohol; steareth-2, steareth-2l; 
polysorbate 80, PEG-40 stearate, glyceryl monostearate, 
cetostearyl alcohol, laureth 4, and Ceteareth-20, or is a com 
bination of at least tWo surfactants selected from the group 
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consisting of combinations of polyoxyethylene alkyl ethers, 
particularly Brij 59/Brij10; Brij 52/Brij 10; Steareth 2/Ste 
areth 20; Steareth 2/Steareth 21 (Brij 72/BRIJ 721); Myrj 
52/Myrj 59; combinations of sucrose esters, particularly Sur 
phope 1816/Surphope 1807; combinations of sorbitan esters, 
particularly Span 20/Span 80; Span 20/Span 60; combina 
tions of sucrose esters and sorbitan esters, particularly Sur 
phope 1811 and Span 60; combinations of liquid polysorbate 
detergents and PEG compounds, particularly TWin 80/PEG 
40 stearate/methyl glucaso sequistearate. 
[0057] Further provided, according to some embodiments, 
the at least one polymeric agent is selected from the group 
consisting of: locust bean gum, sodium alginate, sodium 
caseinate, egg albumin, gelatin agar, carrageenin gum, 
sodium alginate, xanthan gum, quince seed extract, traga 
canth gum, guar gum, cationic guars, hydroxypropyl guar 
gum, starch, an amine-bearing polymer, chitosan, alginic 
acid, hyaluronic acid, a chemically modi?ed starch, a carbox 
yvinyl polymer, polyvinylpyrrolidone, polyvinyl alcohol, a 
polyacrylic acid polymer, a polymethacrylic acid polymer, 
polyvinyl acetate, a polyvinyl chloride polymer, a polyvi 
nylidene chloride polymer, methylcellulose, hypromellose, 
hydroxypropyl cellulose, hydroxypropyl methylcellulose, 
hydroxyethyl cellulose, hydroxy propylmethyl cellulose, 
methylhydroxyethylcellulose, methylhydroxypropylcellu 
lose, hydroxyethylcarboxymethylcellulose, carboxymethyl 
cellulose, carboxymethylcellulose carboxymethylhydroxy 
ethylcellulose, a cationic cellulose, methocel K100M, PEG 
1000, PEG 4000, PEG 6000 and PEG 8000 xanthan gum; 
sodium carboxymethyl-cellulose, hydroxypropyl-cellulose, 
microcrystalline-cellulose, Avicel RC581, aluminum starch 
octyl succinate and a polyacrylate. 
[0058] Additionally, according to some embodiments, the 
foamable carrier further includes one or more of the folloW 
ing: 
[0059] a co-emulsi?er or foam stabiliZer at a concentration 
of about 0. 1 % to about 5% by Weight of the total composition; 
[0060] a Wax, viscosity, bulking or ?rming agent at a con 
centration of about 0.1% to about 15% by Weight of the total 
composition; 
[0061] a co-solvent at a concentration of about 0.1% to 
about 20% by Weight of the total composition; 
[0062] a penetration enhancer or potent solvent at a con 
centration of about 0.1% to about 25% by Weight of the total 
composition; 
[0063] a foam adjuvant agent, selected from the group con 
sisting of a fatty alcohol having 15 or more carbons in their 
carbon chain; a fatty acid having 16 or more carbons in their 
carbon chain at a concentration of about 0.1% to about 25% 
by Weight of the total composition; 
[0064] a stabiliZer at a concentration of about 5% to about 
30% by Weight of the total composition; and 
[0065] an agent capable of having an occlusive effect at a 
concentration of about 5% to about 30% by Weight of the total 
composition. 
[0066] In some cases, the propellant is a cooling agent. 
[0067] According to some embodiments, the composition 
further includes at least one additional active agent. The at 
least one additional active agent includes, according to some 
embodiments, a cosmetic active agent or a pharmaceutical 
active agent having a cosmetic or pharmaceutical effect other 
than a sensation or sensation modifying effect. 
[0068] Additionally, according to some further embodi 
ments, the at least one additional active agent is selected from 
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the group consisting of active herbal extracts, acaricides, age 
spot and keratose removing agents, allergen, analgesics, local 
anesthetics, antiacne agents, antiallergic agents, antiaging 
agents, antibacterials, antibiotics, antibum agents, anticancer 
agents, antidandruff agents, antidepressants, antiderrnatitis 
agents, antiedemics, antihistamines, antihelminths, antihy 
perkeratolyte agents, antiin?ammatory agents, antiirritants, 
antilipemics, antimicrobials, antimycotics, antiproliferative 
agents, antioxidants, anti-Wrinkle agents, antipruritics, antip 
soriatic agents, antirosacea agents antiseborrheic agents, anti 
septic, antisWelling agents, antiviral agents, anti-yeast agents, 
astringents, topical cardiovascular agents, chemotherapeutic 
agents, cal tar, corticosteroids, dicarboxylic acids, disinfec 
tants, fungicides, hair groWth regulators, hormones, hydroxy 
acids, immunosuppressants, immunoregulating agents, 
insecticides, insect repellents, keratolytic agents, lactams, 
metals, metal oxides, mitocides, neuropeptides, non-steroidal 
anti-in?ammatory agents, oxidiZing agents, pediculicides, 
photodynamic therapy agents, retinoids, sanatives, scabi 
cides, self tanning agents, skin Whitening agents, vasocon 
strictors, vasodilators, vitamins, vitamin derivatives, vitamin 
A and derivatives, vitamin D and derivatives, Wound healing 
agents and Wart removers. 
[0069] Further provided, according to some embodiments, 
are compositions, Wherein the foamable carrier includes at 
least one carrier medium, selected from the group consisting 
of Water, an oil, a silicone oil, an alcohol, a polyol, a polyeth 
ylene glycol (PEG), a propylene glycol, and a solvent or 
combinations thereof. 
[0070] According to some embodiments, the foamable car 
rier further includes a polar solvent. 
[0071] Further provided, according to some embodiments, 
are compositions further including an additional component 
selected from the group consisting of an anti-perspirant, an 
anti-static agent, a buffering agent, a bulking agent, a chelat 
ing agent, a colorant, a conditioner, a deodorant, a diluent, a 
dye, an emollient, fragrance, a humectant, moisturizer, an 
occlusive agent, a penetration enhancer, a perfuming agent, a 
permeation enhancer, a pH-adjusting agent, a preservative, a 
skin penetration enhancer, a sunscreen, a sun blocking agent, 
a sunless tanning agent, and a vitamin. 
[0072] Further provided, according to some embodiments, 
are compositions, Wherein the sensation or sensation modi 
fying is selected from the group consisting of: 
[0073] a combination of a cooling and a Warming agent; 
[0074] a combination of a cooling and a soothing or relax 
ing agent; 
[0075] a combination of a cooling and a stimulating or 
refreshing agent; 
[0076] a combination of a Warming and a stimulating or 
refreshing agent; 
[0077] a combination of a Warming and a soothing or relax 
ing agent; 
[0078] a combination of a cooling; a Warming and a sooth 
ing or relaxing agent; and 
[0079] a combination of a cooling; a Warming and stimu 
lating or refreshing agent. 
[0080] Further provided, according to some embodiments, 
are compositions, Wherein the propellant provides an initial 
cooling sensation combined With a sensation agent to provide 
a prolonged sensation. 
[0081] Additionally, according to some embodiments, the 
foamable carrier further contains a foam adjuvant agent, 
selected from the group consisting of a fatty alcohol having 
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15 or more carbons in their carbon chain; a fatty acid having 
16 or more carbons in their carbon chain. 

[0082] Further provided, according to some embodiments, 
the composition includes: 
[0083] the at least one sensation or sensation modifying 
agent including menthol in a concentration of0.5 to about 3% 
by Weight; 
[0084] the at least one active agent includes: 
[0085] coal tar extract in a concentration of around 2% up to 
around 20% by Weight; and 
[0086] at least one other active agent selected from salicylic 
acid and hydrocortisone in a concentration of around 0.5% up 
to around 10% by Weight; and 
[0087] the menthol is adapted to provide an improved sen 
sation by ameliorating a negative sensation effect of the coal 
tar extract. 

[0088] Further provided, according to some embodiments, 
are compositions, Wherein: 
[0089] the at least one sensation or sensation modifying 
agent includes menthol crystals in a concentration of 0.5 to 
about 3% by Weight; 
[0090] the at least one active agent includes: 
[0091] coal tar in a concentration of around 2% up to 
around 20% by Weight; and 
[0092] hydrocortisone butyrate in a concentration of 
around 0.5% up to around 10% by Weight; and 
[0093] the menthol crystals are adapted to provide an 
improved sensation by ameliorating a negative sensation 
effect of the coal tar. 
[0094] Additionally, there is thus provided according to 
some further embodiments of the present invention, a method 
for providing a subject With at least one sensation at a delivery 
site, the method including administering to the delivery site of 
the subject a composition including: 
[0095] at least one sensation or sensation modifying agent, 
selected from the group of 

[0096] i. a cooling agent; 
[0097] ii. a Warming agent; 
[0098] iii. a relaxing or soothing agent; and 
[0099] iv. a stimulating or refreshing agent; 
[0100] or mixtures thereof; 

[0101] a foamable carrier resistant to aging suitable for 
delivery of at least one sensation or sensation modifying 
agent; and 
[0102] a propellant at a concentration of about 3% to about 
45% by Weight of the total composition, 
[0103] Wherein the composition is stored in an aerosol con 
tainer and upon release expands to form a non-crackling short 
term stable foam; and 
[0104] Wherein upon contact With a surface at the delivery 
site the prolonged sensation is not primarily due to the pro 
pellant or an exothermic reaction, 
[0105] so as to provide the subject With the at least one 
sensation for the sustained period of time. 
[0106] According to some embodiments, the method 
alloWs for the foam being stable at the delivery site for at least 
one minute. In some cases, the foam is stable at the delivery 
site for at least ?ve minutes. 
[0107] Additionally, according to some further embodi 
ments, the method alloWs for the subject to sense the at least 
one sensation at the delivery site for at least at least 15 min 
utes. In some cases, the subject senses the at least one sensa 
tion at the delivery site for at least 30 minutes. In some further 
cases, the subject senses the at least one sensation at the 
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delivery site for at least one hour. In yet some further cases, 
the subject senses the at least one sensation as increasing, 
peaking and decreasing over the sustained period of time. 
[0108] According to some embodiments, the method 
alloWs for the subject to sense at least one sensation at the 
delivery site selected from a cooling sensation, a Warming 
sensation, a heating sensation, a soothing sensation, a relax 
ing sensation, a stimulating sensation and a refreshing sensa 
tion. 
[0109] According to some further embodiments, the 
administration step further includes spreading the foam over 
a surface at the delivery site. 

[0110] According to yet some further embodiments, the 
delivery 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 rec 
tum. 

[0111] According to some embodiments, the method 
includes administering compositions further including at 
least one additional active agent. In some cases, the at least 
one additional active agent includes a cosmetic active agent or 
a pharmaceutical active agent having a cosmetic or pharma 
ceutical effect other than a sensation or sensation modifying 
effect. 
[0112] According to yet some further embodiments, the at 
least one additional active agent is selected from the group 
consisting of active herbal extracts, acaricides, age spot and 
keratose removing agents, allergen, analgesics, local anes 
thetics, antiacne agents, antiallergic agents, antiaging agents, 
antibacterials, antibiotics, antibum agents, anticancer agents, 
antidandruff agents, antidepressants, antidermatitis agents, 
antiedemics, antihistamines, antihelminths, antihyperkera 
tolyte agents, antiin?ammatory agents, antiirritants, antil 
ipemics, antimicrobials, antimycotics, antiproliferative 
agents, antioxidants, anti-Wrinkle agents, antipruritics, antip 
soriatic agents, antirosacea agents antiseborrheic agents, anti 
septic, antisWelling agents, antiviral agents, anti-yeast agents, 
astringents, topical cardiovascular agents, chemotherapeutic 
agents, cal tar, corticosteroids, dicarboxylic acids, disinfec 
tants, fungicides, hair groWth regulators, hormones, hydroxy 
acids, immunosuppressants, immunoregulating agents, 
insecticides, insect repellents, keratolytic agents, lactams, 
metals, metal oxides, mitocides, neuropeptides, non-steroidal 
anti-in?ammatory agents, oxidiZing agents, pediculicides, 
photodynamic therapy agents, retinoids, sanatives, scabi 
cides, self tanning agents, skin Whitening agents, vasocon 
strictors, vasodilators, vitamins, vitamin derivatives, vitamin 
A and derivatives, vitamin D and derivatives, Wound healing 
agents and Wart removers. 

[0113] The method, according to some embodiments, fur 
ther includes treating a disorder selected from the group con 
sisting of dermatological pain, dermatological in?ammation, 
acne, acne vulgaris, in?ammatory acne, non-in?ammatory 
acne, acne fulminans, nodularpapulopustular acne, acne con 
globata, dermatitis, bacterial skin infections, fungal skin 
infections, viral skin infections, parasitic skin infections, skin 
neoplasia, skin neoplasms, pruritis, cellulitis, acute lymphan 
gitis, lymphadenitis, erysipelas, cutaneous abscesses, necro 
tiZing subcutaneous infections, scalded skin syndrome, folli 
culitis, furuncles, hidradenitis suppurativa, carbuncles, 
paronychial infections, rashes, erythrasma, impetigo, 
eethyma, yeast skin infections, Warts, molluscum contagio 
sum, trauma or injury to the skin, post-operative or post 
surgical skin conditions, scabies, pediculosis, creeping erup 
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tion, ecZemas, psoriasis, pityriasis rosea, lichen planus, 
pityriasis rubra pilaris, edematous, erythema multifor'me, 
erythema nodosum, grannuloma annulare, epidermal 
necrolysis, sunburn, photosensitivity, pemphigus, bullous 
pemphigoid, dermatitis herpetiformis, keratosis pilaris, cal 
louses, corns, ichthyosis, skin ulcers, ischemic necrosis, mil 
iaria, 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, bald 
ness, alopecia, Behcet’s syndrome, cholesteatoma, Dercum 
disease, ectodermal dysplasia, gustatory sweating, nail 
patella syndrome, lupus, hives, hair loss, Hailey-Hailey dis 
ease, chemical or thermal skin burns, scleroderma, aging 
skin, Wrinkles, sun spots, necrotiZing fasciitis, necrotiZing 
myositis, gangrene, scarring, and vitiligo, chlamydia infec 
tion, gonorrhea infection, hepatitis B, herpes, HIV/AIDS, 
human papillomavirus (HPV), genital Warts, bacterial vagi 
nosis, candidiasis, chancroid, granuloma Inguinale, lym 
phogranloma venereum, mucopurulent cervicitis (MPC), 
molluscum contagiosum, nongonococcal urethritis (NGU), 
trichomoniasis, vulvar disorders, vulvodynia, vulvar pain, 
yeast infection, vulvar dystrophy, vulvar intraepithelial neo 
plasia (VIN), contact dermatitis, pelvic in?ammation, 
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/ 
?stula, anal cancer, anal ?ssure, anal Warts, Crohn’s disease, 
hemorrhoids, anal itch, pruritus ani, fecal incontinence, con 
stipation, polyps of the colon and rectum; and Wherein the at 
least one active agent is suitable for treating the disorder. 
[0114] Thus, according to one or more embodiments, the 
foamable composition, includes: 

[0115] a. a foamable carrier; 
[0116] b. at least one sensation or sensation modifying 

agent, selected from the group of 
[0117] i. a cooling agent; 
[0118] ii. a Warming agent; 
[0119] iii. a relaxing or soothing agent; 
[0120] iv. stimulating or refreshing agent; 

[0121] or mixtures thereof; 
[0122] c. a propellant at a concentration of about 3% to 

about 45% by Weight of the total composition 
[0123] Wherein the composition is stored in an aerosol 

container and upon release expands to form a foam. 
[0124] In accordance With one or more embodiments, there 
is provided a foamable base composition for use With a sen 
sation or sensation modifying agent comprising 

[0125] i. a foamable carrier; and 
[0126] ii. a propellant at a concentration of about 3% to 

about 45% by Weight of the total composition; 
[0127] Wherein the composition is stored in an aerosol 

container and upon release expands to form a foam. 
[0128] In accordance With one or more embodiments, the 
foamable composition further comprises at least one compo 
nent, selected from the group consisting of: 

[0129] a. a surface active agent; and 
[0130] b. a polymeric agent; 
[0131] Wherein a destabiliZing foam effect of the sensa 

tion or sensation modifying agent is capable of being 
reduced, ameliorated or countered to some extent by the 
introduction of a stabiliZing polymer and Wherein the 
composition is stored in an aerosol container and upon 
release expands to form a breakable foam. 
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[0132] In accordance With one or more embodiments, the 
foamable composition further comprises at least one compo 
nent, selected from the group consisting of: 

[0133] a. a co-emulsi?er and foam stabiliZer; 
[0134] b. a viscosity, bulking or ?rming agent; 
[0135] c. a stabiliZer; 
[0136] d. a co-solvent; 
[0137] e. a penetration enhancer; and 
[0138] f. an agent capable of having an occlusive effect. 

[0139] In accordance With one or more embodiments the 
foamable emollient emulsion carrier composition comprises: 

[0140] a. an aqueous carrier; 
[0141] b. an emollient; and 
[0142] c. a surfactant; or polymeric agent and optionally 
[0143] d. a co-emulsi?er and foam stabiliZer; a viscosity, 

bulking or ?rming agent; a stabiliZer; a co-solvent; a 
penetration enhancer and or an agent capable of having 
an occlusive effect 

[0144] Wherein a destabiliZing foam effect of the sensa 
tion or sensation modifying agent is capable of being 
reduced, ameliorated or countered to some extent by the 
introduction of a stabiliZing polymer and Wherein the 
composition is stored in an aerosol container and upon 
release expands to form a breakable foam. 

[0145] In accordance With one or more embodiments, the 
foamable Waterless carrier composition comprises: 

[0146] a. a non-aqueous carrier; 
[0147] b. a surfactant; and or a polymeric agent and 

optionally 
[0148] c. a co-emulsi?er and foam stabiliZer; and a vis 

cosity, bulking or ?rming agent 
[0149] Wherein a destabiliZing foam effect of the sensa 

tion or sensation modifying agent is capable of being 
reduced, ameliorated or countered to some extent by the 
introduction of a stabiliZing polymer and Wherein the 
composition is stored in an aerosol container and upon 
release expands to form a breakable foam. 

DETAILED DESCRIPTION 

[0150] In the detailed description, numerous speci?c 
details are set forth in order to provide a thorough understand 
ing of the invention. HoWever, it Will be understood by those 
skilled in the art that these are speci?c embodiments and that 
the present invention may be practiced also in different Ways 
that embody the characterizing features of the invention as 
described and claimed herein. 
[0151] There is provided a foamable composition that is 
capable of producing a sensation or sensation modifying 
effect upon application on a body surface. 
[0152] There is further provided in one or more embodi 
ments, a foamable composition that is capable of producing a 
sensation or sensation modifying effect upon application on a 
body surface, Where the sensation is primarily a cooling or 
Warming sensation. 
[0153] There is further provided in one or more embodi 
ments, a foamable composition that is capable of producing a 
sensation or sensation modifying effect upon application on a 
body surface, Where the sensation is primarily a relaxing or 
soothing sensation. 
[0154] There is further provided in one or more embodi 
ments, a foamable composition that is capable of producing a 
sensation or sensation modifying effect upon application on a 
body surface, Where the sensation is primarily a relaxing, 
soothing, stimulating or refreshing sensation. 
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[0155] There is further provided in one or more embodi 
ments, a foamable composition that is capable of producing a 
sensation or sensation modifying effect upon application on a 
body surface, Where the sensation is a combination of tWo or 
more sensations. 

[0156] There is further provided in one or more embodi 
ments, a foamable composition that is capable of producing a 
sensation or sensation modifying effect upon application on a 
body surface, in Which the sensation is caused by a sensation 
agent and the sensation is further modulated, potentiated, 
increased, reduced, or ameliorated by the presence of a sen 
sation modifying agent. 
[0157] There is further provided in one or more embodi 
ments, a foamable composition that is capable of producing a 
sensation or sensation modifying effect upon application on a 
body surface, in Which the sensation is caused by a sensation 
agent and the sensation is complementary, supplementary or 
in addition to or superimposed on a cosmetic, therapeutic or 
pharmaceutical effect. 
[0158] There is further provided in one or more embodi 
ments, a foamable composition that is capable of producing a 
sensation or sensation modifying effect upon application on a 
body surface, Wherein the foamable composition comprises a 
substantially non-aqueous carrier. 
[0159] There is further provided in one or more embodi 
ments, a foamable composition that is capable of producing a 
sensation or sensation modifying effect upon application on a 
body surface, Wherein the foamable composition comprises a 
substantially aqueous emollient carrier. 
[0160] There is further provided in one or more embodi 
ments, a foamable composition that is capable of producing a 
sensation or sensation modifying effect upon application on a 
body surface, Wherein the formulation is adapted so that the 
sensation or sensation modifying effect is of short, medium or 
long term duration or grades thereof. 
[0161] There is further provided in one or more embodi 
ments, a foamable composition that is capable of producing a 
sensation or sensation modifying effect upon application on a 
body surface, Wherein the formulation is adapted so that onset 
of sensation or sensation modifying effect is of a quick, 
medium or sloW onset or grades thereof. 

[0162] There is further provided in one or more embodi 
ments, a foamable composition that is capable of producing a 
sensation or sensation modifying effect upon application on a 
body surface, Wherein the formulation is adapted so that the 
relative overall magnitude of sensation or sensation modify 
ing effect is of a mild, medium or strong magnitude or grades 
thereof. 

[0163] There is further provided in one or more embodi 
ments, a foamable composition that is capable of producing a 
sensation or sensation modifying effect upon application on a 
body surface, Wherein the sensation or sensation modifying 
effect increases peaks and then decreases. 
[0164] There is further provided in one or more embodi 
ments, a foamable composition that is capable of producing a 
sensation or sensation modifying effect upon application on a 
body surface, Wherein the sensation or sensation modifying 
effect is With no or little skin irritation. 

[0165] There is further provided in one or more embodi 
ments, a foamable composition that is capable of producing a 
sensation or sensation modifying effect upon application on a 
body surface, Wherein the sensation or sensation modifying 
effect comprises a fragrance. 
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[0166] There is further provided in one or more embodi 
ments, a foamable composition that is capable of producing a 
sensation or sensation modifying effect upon application on a 
body surface, Wherein the sensation or sensation modifying 
effect can be useful, bene?cial or therapeutic in cosmetic, 
toiletry, bath additive, and pharmaceutical compositions. 
[0167] In one or more embodiments, the composition fur 
ther contains a compatible fragrance so as for example to 
provide in addition aromatherapy on application of the sen 
sation foam. 
[0168] In one or more embodiments, the composition fur 
ther contains a compatible Washable pigment so as to provide 
an attractive color to the dispensed foam. 

[0169] In one or more embodiments, the composition is a 
Waterless composition With hygroscopic ingredients, Which 
upon absorbing Water present on a body surface give an initial 
Warming sensation in addition to the prolonged sensation of 
the sensation agent. 
[0170] It Was discovered that incorporating a sensation or 
sensation modifying agent in a foamable composition results 
in a product that, When compared With the composition Which 
is not foamed provides an improved effect. 
[0171] While not Wishing to be limited to any particular 
theory, it is presently believed that the expansion of the for 
mulations caused by the presence of a propellant causes the 
product to spread in the form of a thin ?lm on the skin or 
delivery site, thereby giving a soft, silky, and cosmetically 
elegant feel. The observed effect is analogous to a comparison 
betWeen Whipped cream and butter. While both of these prod 
ucts are produced from cream, butter is a dense, greasy Water 
in oil emulsion, Whereas Whipped cream is a light air in oil 
emulsion in Which the oil is extended over a much greater 
volume, thereby masking its greasy properties to a substantial 
extent. In the present invention, by foaming the oils With a 
propellant to produce a loW density aerated foam, the greasy 
property of the oil in the formulation is ameliorated or mini 
miZed. 
[0172] Moreover it Was further discovered that it is possible 
to prepare such foamable compositions using more than one 
different foamable platforms or carriers. More speci?cally it 
Was discovered, for example, that effective foamable compo 
sitions can be produced With a sensation or sensation modi 
fying effect With a substantially Waterless carrier and can also 
be produced With a substantially aqueous carrier. The ability 
to produce sensation or sensation modifying foam in Water 
less and aqueous environments alloWs the production of 
foams to suit, bene?t or improve a Wide variety of skin, 
mucosa and body cavity conditions. Based on this discovery 
it is possible to develop and create a multitude of foams, 
Which provide a sensation or sensation modifying feeling 
With the folloWing advantages: 

[0173] 1. Improvement of user compliance especially in 
children or sensitive patients; 

[0174] 2. Enhancement of user comfort; 
[0175] 3. Improvement of skin absorption, due to the 
foam texture; 

[0176] 4. Improvement of skin appearance due to the 
non-shiny appearance thereof, after administration of 
the composition; 

[0177] 5. Easier spreading on the body surface, Without 
the need of extensive rubbing; 

[0178] 6. Remains substantially intact for a suf?cient 
period to facilitate convenience of application; 
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[0179] 7. Sensation agent may mask, neutralize, amelio 
rate or hide one or more undesired properties of other 
ingredients of the composition; 

[0180] 8. Improvement in absorption through skin of one 
or more active agents; 

[0181] 9. The evaporation of the propellant from neWly 
released foam that has been applied to a body surface 
can, depending on the nature of the foam and the type 
and amount of propellant provide a cooling effect. 

[0182] In accordance With one or more further embodi 
ments, the propellant is at a concentration from about 3% to 
about 25% by Weight of the total composition. 
[0183] In accordance With one or more further embodi 
ments, the propellant is at a concentration from about 25% to 
about 45% by Weight of the total composition. 
[0184] In accordance With one or more embodiments, the 
foamable base composition is ?oWable. 
[0185] In accordance With one or more embodiments, the 
main carrier solvent is at a concentration of about 40% to 
about 90% by Weight of the total composition. 
[0186] In accordance With one or more embodiments, the 
foamable composition further comprises at least one compo 
nent, selected from the group consisting of: 
[0187] a. a surface active agent; 
[0188] b. a polymeric agent 

[0189] Wherein a destabiliZing foam effect of the sensa 
tion or sensation modifying agent is capable of being 
reduced, ameliorated or countered to some extent by the 
introduction of a stabiliZing polymer and Wherein the 
composition is stored in an aerosol container and upon 
release expands to form a breakable foam. 

[0190] In accordance With one or more embodiments, the 
surface active agent is a stabiliZing combination of at least 
tWo surface active agents. 
[0191] In accordance With one or more embodiments, the 
surface active agent is at a concentration of about 0.1% to 
about 10% by Weight of the total composition. 
[0192] In accordance With one or more embodiments, the 
polymeric agent is at a concentration of about 0.05% to about 
5% by Weight of the total composition. 
[0193] In accordance With one or more embodiments, the 
surface active agent is combination of at least tWo surfactants. 
[0194] In accordance With one or more embodiments, 
Where the composition is an emollient emulsion the poly 
meric agent is preferably a combination of hydroxy propyl 
methyl cellulose and xantham gum. In certain other embodi 
ments the polymeric agent is sodium carboxymethyl 
cellulose, hydroxyethyl-cellulose, microcrystalline 
cellulose, aluminum starch octyl succinate, and polyacrylates 
such as carbopol. 
[0195] In accordance With one or more embodiments, 
Wherein the composition is an emollient emulsion, the poly 
meric agent is preferably a hydroxypropyl-cellulose such as 
Klucel EF, aluminum starch octyl succinate, and polyacry 
lates such as carbopol. 
[0196] In accordance With one or more embodiments, the 
co-emulsi?er is at a concentration of about 0.05% to about 
10% by Weight of the total composition. 
[0197] In accordance With one or more embodiments, the 
viscosity, bulking or ?rming agent is at a concentration of 
about 0.1% to about 15% by Weight of the total composition. 
[0198] In accordance With one or more embodiments, the 
stabiliZer is at a concentration of about 0.1% to about 10% by 
Weight of the total composition. 
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[0199] In accordance With one or more embodiments, the 
co-solvent is at a concentration of about 0.1% to about 30% 
by Weight of the total composition. 
[0200] In accordance With one or more embodiments, the 
penetration enhancer is at a concentration of about 0.1% to 
about 30% by Weight of the total composition. 
[0201] In accordance With one or more embodiments, the 
agent capable of having an occlusive effect is at a concentra 
tion of about 0.1% to about 30% by Weight of the total 
composition. 
[0202] In accordance With one or more embodiments, there 
is also provided a sensation or sensation modifying topical 
composition Wherein the resultant foam has a density of about 
0.01 to about 0.2 g/ml. 
[0203] In accordance With one or more embodiments, there 
is also provided a sensation or sensation modifying topical 
composition Wherein the resultant foam is a breakable foam, 
Which if not subjected to mechanical shear break, is capable 
of remaining substantially intact Without substantial foam 
collapse for about 60 seconds or more. 

[0204] In accordance With one or more embodiments, there 
is also provided a sensation or sensation modifying topical 
composition Wherein the resultant foam is a breakable foam, 
Which if not subjected to mechanical shear break, is capable 
of remaining substantially intact Without substantial foam 
collapse for about 120 seconds or more. 

[0205] In accordance With one or more embodiments, there 
is also provided a sensation or sensation modifying topical 
composition Wherein the resultant foam is a breakable foam, 
Which if not subjected to mechanical shear break, is capable 
of remaining substantially intact Without substantial foam 
collapse for about 300 seconds or more. 

[0206] In an exemplary embodiment, the foamable sensa 
tion modifying topical composition is an aqueous composi 
tion, containing Water and further comprises a surface active 
agent. 
[0207] In an exemplary embodiment, the foamable sensa 
tion modifying topical composition comprises an aliphatic 
alcohol, Water, a fatty alcohol and a surface active agent. 
[0208] In an exemplary embodiment, the foamable sensa 
tion modifying topical composition is an emulsion, compris 
ing Water, a hydrophobic solvent, a surface-active agent and a 
polymeric agent. 
[0209] Optionally, in one or more embodiments the emul 
sion-type foamable composition further contains a foam 
adjuvant agent, selected from the group consisting of a fatty 
alcohol having 15 or more carbons in their carbon chain; a 
fatty acid having 16 or more carbons in their carbon chain. 

[0210] In certain embodiments, the emulsion is an oil in 
Water emulsion, While in additional embodiments the emul 
sion is a Water in oil emulsion. 

[0211] In certain embodiments the hydrophobic carrier is 
an oil. Exemplary oils include mineral oil, silicone oil, a 
triglyceride and an ester of a fatty acid. In certain embodi 
ments, the hydrophobic solvent is occlusive, such as petrola 
tum, While in other embodiments the hydrophobic carrier in 
non-occlusive. 

[0212] In an exemplary embodiment, the foamable sensa 
tion modifying topical composition is an oleaginous foam 
able composition, including at least one solvent selected from 
a hydrophobic solvent, a silicone oil, an emollient, a polar 
solvent and mixtures thereof, Wherein the solvent is present at 
a concentration of about 70% to about 96.5% by Weight of the 
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total composition, at least a non-ionic surface-active agent 
and at least one polymeric agent. 
[0213] In an exemplary embodiment, the foamable sensa 
tion modifying topical composition includes more than 50% 
of a polar solvent (as used herein, the term “polar solvent” 
shall mean a material that produces a uniform, clear or haZy, 
mixture When combined With at least a Weight equivalent of 
Water), a surface-active agent and a polymeric agent. 
[0214] In certain embodiments the foamable composition 
contains up to 80% Water, While in additional embodiments 
the foamable composition contains up to 25% Water. 
[0215] In one or more embodiments, the composition is 
substantially alcohol free 
[0216] In one or more embodiments, the composition is 
substantially non-aqueous. 
[0217] In accordance With one or more embodiments, there 
is provided a method of treating, alleviating or preventing a 
dermatological reaction, sensation or disorder of a mamma 
lian subject, comprising: 

[0218] a. administering an effective amount of a sensa 
tion or sensation modifying topical emollient emulsion 
carrier composition to a target site on a mammalian 
subject, comprising: 
[0219] i. an aqueous carrier at a concentration of about 
40% to about 90% by Weight of the total composition; 

[0220] ii. an emollient at a concentration of about 5% 
to about 15% by Weight of the total composition; 

[0221] iii. a surfactant at a concentration of about 
0.1% to about 10% by Weight of the total composi 
tion; 

[0222] iv. a polymeric agent at a concentration of 
about 0.1% to about 5% by Weight of the total com 
position; 

[0223] v. a propellant at a concentration of about 3% to 
about 45% by Weight of the total composition; 

[0224] vi. at least one active agent in an effective 
amount Which is intended to prevent, alleviate, treat or 
cure said reaction, sensation or disorder; and option 
ally; 

[0225] vii. a co-emulsi?er and foam stabiliZer at a 
concentration of about 0. 1% to about 5% by Weight of 
the total composition; a viscosity, bulking or ?rming 
agent at a concentration of about 0.1% to about 15% 
by Weight of the total composition; a stabiliZer; a 
co-solvent at a concentration of about 0.1% to about 
20% by Weight of the total composition; a penetration 
enhancer at a concentration of about 0.1% to about 
20% by Weight of the total composition; and or an 
agent capable of having an occlusive effect at a con 
centration of about 5% to about 30% by Weight of the 
total composition; 

[0226] Wherein a destabiliZing foam effect of the sensa 
tion or sensation modifying agent is capable of being 
reduced, ameliorated or countered to some extent by the 
introduction of a stabiliZing polymer and Wherein the 
composition is stored in an aerosol container and upon 
release expands to form a breakable foam. 

[0227] b. applying mechanical shear break to the applied 
foam such that it is spread at, about and Within the target 
site. 

[0228] In accordance With one or more embodiments, there 
is provided a method of treating, alleviating or preventing a 
dermatological reaction, sensation or disorder of a mamma 
lian subject, comprising: 
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[0229] a. administering an effective amount of a sensa 
tion or sensation modifying topical substantially Water 
less foamable composition to a target site on a mamma 
lian subject, comprising: 
[0230] aa. a non-aqueous carrier at a concentration of 

about 40% to about 90% by Weight of the total com 
position; 

[0231] bb. a surfactant at a concentration of about 
0.1% to about 10% by Weight of the total composi 
tion; and or a polymeric agent at a concentration of 
about 0.1% to about 5% by Weight of the total com 
position; 

[0232] cc. at least one active agent in an effective 
amount Which is intended to prevent, alleviate, treat or 
cure said reaction, sensation or disorder; 

[0233] dd. a propellant at a concentration of about 3% 
to about 25% by Weight of the total composition and 
optionally; 

[0234] ee. a co-emulsi?er and foam stabiliZer at a con 
centration of about 0.1% to about 5% by Weight of the 
total composition; and a viscosity, bulking or ?rming 
agent at a concentration of about 0.1% to about 15% 
by Weight of the total composition. 

[0235] Wherein a destabiliZing foam effect of the sensa 
tion or sensation modifying agent is capable of being 
reduced, ameliorated or countered to some extent by the 
introduction of a stabiliZing polymer and Wherein the 
composition is stored in an aerosol container and upon 
release expands to form a breakable foam. 

[0236] b. applying mechanical shear break to the applied 
foam such that it is spread at, about and Within the target 
site. 

Hydrophobic Carrier 

[0237] A “hydrophobic solvent” as used herein refers to a 
material having solubility in distilled Water at ambient tem 
perature of less than about 1 gm per 100 mL, more preferable 
less than about 0.5 gm per 100 mL, and most preferably less 
than about 0.1 gm per 100 mL. 

[0238] In one or more embodiments, the hydrophobic 
organic carrier is an oil, such as mineral oil, isopropyl palmi 
tate, isopropyl isostearate, diisopropyl adipate, diisopropyl 
dimerate, maleated soybean oil, octyl palmitate, cetyl lactate, 
cetyl ricinoleate, tocopheryl acetate, acetylated lanolin alco 
hol, cetyl acetate, phenyl trimethicone, glyceryl oleate, toco 
pheryl linoleate, Wheat germ glycerides, arachidyl propi 
onate, myristyl lactate, decyl oleate, ricinoleate, isopropyl 
lanolate, pentaerythrityl tetrastearate, neopentylglycol dica 
prylate/dicaprate, isononyl isononanoate, isotridecyl 
isononanoate, myristyl myristate, triisocetyl citrate, octyl 
dodecanol, unsaturated or polyunsaturated oils, such as olive 
oil, corn oil, soybean oil, canola oil, cottonseed oil, coconut 
oil, sesame oil, sun?oWer oil, borage seed oil, syZigium aro 
maticum oil, hempseed oil, herring oil, cod-liver oil, salmon 
oil, ?axseed oil, Wheat germ oil, evening primrose oils; essen 
tial oils; and silicone oils, such as dimethicone, cyclomethi 
cone, polyalkyl siloxane, polyaryl siloxane, polyalkylaryl 
siloxane, a polyether siloxane copolymer and a poly(dimeth 
ylsiloxane)-(diphenyl-siloxane) copolymer. 

Polar Solvent 

[0239] A “polar solvent” is an organic solvent, typically 
soluble both in Water and oil but is not intended to character 
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iZe the solubiliZation capabilities of the solvent for any spe 
ci?c active agent or any other component of the foamable 
composition. The emollient emulsion and Waterless formula 
tions may contain polar solvents, Which may contribute to the 
penetration of an active or therapeutic agent including a sen 
sation or sensation modifying agent. 

Polymeric Agent 

[0240] A polymeric agent can be selected from the group 
consisting of locust bean gum, sodium alginate, sodium 
caseinate, egg albumin, gelatin agar, carrageenin gum, 
sodium alginate, xanthan gum, quince seed extract, traga 
canth gum, guar gum, cationic guars, hydroxypropyl guar 
gum, starch, an amine-bearing polymer, chitosan, alginic 
acid, hyaluronic acid, a chemically modi?ed starch, a carbox 
yvinyl polymer, polyvinylpyrrolidone, polyvinyl alcohol, a 
polyacrylic acid polymer, a polymethacrylic acid polymer, 
polyvinyl acetate, a polyvinyl chloride polymer, a polyvi 
nylidene chloride polymer, methylcellulose, hydroxypropyl 
cellulose, hydroxypropyl methylcellulose, hydroxyethyl cel 
lulose, hydroxy propylmethyl cellulose, methyl hydroxyeth 
ylcellulose, methylhydroxypropylcellulose, hydroxyethyl 
carboxymethylcellulose, carboxymethyl cellulose, 
carboxymethylcellulose, carboxymethylhydroxyethylcel 
lulose, a cationic cellulose PEG 1000, PEG1500, PEG2000, 
PEG 4000, PEG 6000 and PEG 8000. 

Polyol 

[0241] In an embodiment of the present invention, the sol 
vent is a polyol. A polyol is an organic substance that contains 
at least tWo hydroxy groups in its molecular structure. 
[0242] In one or more embodiments, the foamable carrier 
contains at least one diol (a compound that contains tWo 
hydroxy groups in its molecular structure). Examples of diols 
include propylene glycol (e. g., 1,2-propylene glycol and 1,3 
propylene glycol), butanediol (e.g., 1,2-butanediol, 1,3-bu 
tanediol, 2,3-butanediol and 1,4-butanediol), butanediol 
(e.g., 1,3-butanediol and 1,4-butenediol), butynediol, pen 
tanediol (e.g., pentane-1,2-diol, pentane-1,3-diol, pentane-1, 
4-diol, pentane-1,5-diol, pentane-2,3-diol and pentane-2,4 
diol), hexanediol (e.g., hexane-1,6-diol hexane-2,3-diol and 
hexane-2,56-diol), octanediol (e.g., 1,8-octanediol), neopen 
tyl glycol, 2-methyl-1,3-propanediol, diethylene glycol, tri 
ethylene glycol, tetraethylene glycol, dipropylene glycol and 
dibutylene glycol. 
[0243] In one or more embodiments, the foamable carrier 
contains at least one triol (a compound that contains three 
hydroxy groups in its molecular structure), such as glycerin, 
butane-1,2,3-triol, butane-1,2,4-triol and hexane-1,2,6-triol. 
[0244] In one or more embodiments, the polyol is a mixture 
of polyols. In one or more embodiments, the mixture of 
polyols contains at least one diol and at least one triol. 
According to certain embodiments the ratio betWeen the diol 
and triol is betWeen 9:1 and 1:1. 

[0245] In one or more embodiments, part of mixture of 
polyols is a saccharide. Exemplary saccharides include, but 
are not limited to monosaccharide, disaccharides, oligosac 
charides and sugar alcohols. 
[0246] A monosaccharide is a simple sugar that cannot be 
hydrolysed to smaller units. Empirical formula is (CH2O)n 
and range in siZe from trioses (n:3) to heptoses (n:7). Exem 
plary monosaccharide compounds are ribose, glucose, fruc 
tose and galactose. 
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[0247] Disaccharides are made up of tWo monosaccharides 
joined together, such as sucrose, maltose and lactose. 

[0248] A sugar alcohol (also knoWn as a polyol, polyhydric 
alcohol, or polyalcohol) is a hydrogenated form of saccha 
ride, Whose carbonyl group (aldehyde or ketone, reducing 
sugar) has been reduced to a primary or secondary hydroxyl 
group. They are commonly used for replacing sucrose in 
foodstuffs, often in combination With high intensity arti?cial 
sWeeteners to counter the loW sWeetness. Some exemplary 
sugar alcohols, Which are suitable for use according to the 
present invention are mannitol, sorbitol, xylitol, maltitol, lac 
titol. (Maltitol and lactitol are not completely hydrogenated 
compoundsithey are a monosaccharide combined With a 

polyhydric alcohol). Mixtures of polyols, including (1) at 
least one polyol selected from a diol and a triol; and (2) a 
saccharide are contemplated Within the scope of the present 
invention. 

Polyethylene Glycol 

[0249] In an embodiment of the present invention, the sol 
vent consists of a polymerized ethylene glycol, namely poly 
ethylene glycol, Which is also termed “PEG”. Exemplary 
PEGs are provided in the folloWing table. 

Composition Av. Molecular Weight Appearance Melting point (0 C.) 

PEG 200 190~210 Oily liquid '2 
PEG 300 285~315 Oily liquid 
PEG 400 3 80~420 Oily liquid '2 
PEG 600 570~630 Oily liquid 17~22 
PEG 1000 950~1050 Solid 35~40 
PEG 4000 3800~4400 Solid 53~5 8 
PEG 6000 5600~6400 Solid 55~60 
PEG 8000 7500~8500 Solid 58~65 

[0250] Thus, in an embodiment of the present invention, the 
PEG is selected from the group consisting of PEG 200, PEG 
300, PEG 400, PEG 600, PEG 1000, PEG 4000, PEG 6000 
and PEG 8000. The foamable carrier according to the present 
invention can contain a single PEG or a mixture of tWo or 

more PEGs. PEGs having molecular Weight of more that 
about 1000 possess gelling properties; i.e., they increase the 
viscosity of a composition. Therefore, by combining PEGs 
With different molecular Weights/melting points, one can 
attain varying levels of ?oWability as desirable for the treat 
ment of a given target site. The concentration of the PEG 
should be in a level that results in viscosity, prior to ?lling of 
the composition into aerosol canisters, of less than 12,000 
CPs, and more preferably, less than 10,000 CPs. 

Secondary Polar Solvent 

[0251] Optionally, a secondary solvent is added to the 
foamable composition of the present invention. The second 
ary solvent is selected from a variety of organic solvents that 
are typically miscible on both Water and oil. Examples of 
solvent that can be contained in the foamable carrier of the 
present invention include dimethyl isosorbide, tetrahydrofur 
furyl alcohol polyethyleneglycol ether (glycofurol), DMSO, 
pyrrolidones, (such as N-Methyl-2-pyrrolidone and 1-Me 
thyl-2-pyrrolidinone), ethyl proxitol, dimethylacetamide 
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(DMAc), PEG-type surfactants and alpha hydroxy acids, 
such as lactic acid and glycolic acid. 

SolubiliZation and Penetration Enhancement 

[0252] A “skin penetration enhancer”, also termed herein 
“penetration enhancer,” is an organic solvent, typically 
soluble in both Water and oil. Examples of penetration 
enhancer include polyols, such as glycerol (glycerin), propy 
lene glycol, hexylene glycol, diethylene glycol, propylene 
glycol n-alkanols, terpenes, di-terpenes, tri-terpenes, terpen 
ols, limonene, terpene-ol, 1-menthol, dioxolane, ethylene 
glycol, hexylene glycol, other glycols, sulfoxides, such as 
dimethylsulfoxide (DMSO), dimethylformanide, methyl 
dodecyl sulfoxide, dimethylacetamide, dimethylisosorbide, 
monooleate of ethoxylated glycerides (With 8 to 10 ethylene 
oxide units), aZone (1-dodecylaZacycloheptan-2-one), 2-(n 
nonyl)-1,3-dioxolane, esters, such as isopropyl myristate/ 
palmitate, ethyl acetate, butyl acetate, methyl proprionate, 
capric/caprylic triglycerides, octylmyristate, dodecyl 
myristate; myristyl alcohol, lauryl alcohol, lauric acid, lauryl 
lactate ketones; amides, such as acetamide oleates such as 
triolein; various alkanoic acids such as caprylic acid; lactam 
compounds, such as aZone; alkanols, such as dialkylamino 
acetates, and admixtures thereof. 
[0253] According to one or more embodiments, the pen 
etration enhancer is a polyethylene glycol (PEG) or PEG 
derivative that is liquid at ambient temperature 
[0254] In many cases, polyols, PEGs and solvents possess a 
high solubilizing poWer and thus, they can enable increased 
concentrations of a pharmaceutical active agent. Polyols, 
PEGs and solvents are also knoWn for their skin penetration 
enhancement properties. These properties enable high drug 
bioavailability in the target area of treatment, resulting in an 
enhanced therapeutic effect. Occasionally, combinations of a 
polyol, PEGs and a secondary solvent, exhibit an increased 
permeability across the skin, as suggested, for example, in 
Eur. J. Pharm. Biopharm. 1998 Nov. 46(3):265-71. 
[0255] Thus, in one or more embodiments, the foamable 
carrier contains (1) at least one solvent, selected from a polyol 
(selected from a diol and a triol) and PEG; and (2) at least one 
secondary solvent. 
[0256] In one or more embodiments, the foamable carrier 
contains (1) a mixture of at least tWo polyols; and (2) at least 
one secondary solvent. In additional embodiments, the foam 
able carrier contains a mixture of at least one polyol and at 
least one PEG; yet in other embodiments the foamable carrier 
contains (1) a mixture of at least one polyol and at least one 
PEG and (2) at least one secondary solvent. 
[0257] According to certain embodiments the ratio 
betWeen the polyol and/ or PEG and the secondary solvent is 
betWeen 9:1 and 1:1. 
[0258] In certain embodiments, the polyol is selected from 
the group consisting of propylene glycol, hexylene glycol and 
glycerin (and mixtures thereof); and the secondary solvent is 
selected from the group consisting of dimethyl isosorbide, 
diethylene glycol monoethyl ether, a liquid polyethylene gly 
col and glycofurol. 
[0259] In certain embodiments, the foamable carrier con 
tains (1) at least one polyol; and (2) dimethyl isosorbide. 

Potent Solvent 

[0260] In one or more embodiments of the present inven 
tion, the foamable composition includes a potent solvent, in 
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addition to, or in place, of one of the hydrophobic solvents, 
polar solvents or emollients of the composition. A potent 
solvent is a solvent other than mineral oil that solubiliZes a 
speci?c active agent substantially better than a hydrocarbon 
solvent such as mineral oil or petrolatum. For example, a 
potent solvent solubiliZes the active agent 5 fold better than a 
hydrocarbon solvent; or even solubiliZes the active agent 
10-fold better than a hydrocarbon solvent. 
[0261] In one or more embodiments of the present inven 
tion, the composition includes at least one active agent in a 
therapeutically effective concentration; and at least one 
potent solvent in a suf?cient amount to substantially solubi 
liZe the at least one active agent in the composition. The term 
“substantially soluble” means that at least 95% of the active 
agent has been solubiliZed, i.e., 5% or less of the active agent 
is present in a solid state. In one or more embodiments, the 
concentration of the at least one potent solvent is more than 
about 40% of the at least one solvent of the composition of the 
present invention; or even more than about 60%. 

[0262] Non-limiting examples of pairs of active agent and 
potent solvent include: Betamethasone valerate: Practically 
insoluble in mineral oil (<0.01%); soluble more than 1% in 
glycofurol; Hydrocortisone butyrate: Practically insoluble in 
mineral oil (<0.01%); soluble more than 1% in glycofurol; 
MetronidaZole: Practically insoluble in mineral oil (<0.01%); 
soluble more than 1% in dimethyl isosrbide; KetoconaZole: 
Practically insoluble in mineral oil (<0.01%); soluble more 
than 1% in glycofurol, propylene glycol and dimethyl isosr 
bide; Mupirocin: Practically insoluble in mineral oil (<0. 
01%); soluble more than 1% in glycofurol, hexylene glycol, 
dimethyl isosorbide, propylene glycol and polyethylene gly 
col 400 (PEG 400); Meloxicam, a nonsteroidal anti-in?am 
matory agent: Practically insoluble in mineral oil (<0.001%); 
soluble in propylene glycol: 0.3 mg/mL; and in PEG 400: 3 .7 
mg/mL; and Progesterone: Practically insoluble in mineral 
oil (<0.001%); soluble in PEG 400: 15.3 mg/mL. 
[0263] A non-limiting exemplary list of solvents that can be 
considered as potent solvents includes polyethylene glycol, 
propylene glycol, hexylene glycol, butaneediols and isomers 
thereof, glycerol, benZyl alcohol, DMSO, ethyl oleate, ethyl 
caprylate, diisopropyl adipate, dimethylacetamide, N-meth 
ylpyrrolidone, N-hydroxyethylpyrrolidone, polyvinylpyr 
rolidone, isosorbide derivatives, such as dimethyl isosorbide, 
glycofurol and ethoxydiglycol (transcutol) and laurocapram. 
[0264] The use of a potent solvent in a foam composition 
provides an improved method of delivering poorly soluble 
therapeutic agents to a target area. It is knoWn that loW drug 
solubility results in poor bioavailability, leading to decreased 
effectiveness of treatment. Foam compositions of the present 
invention, for Which the solvent includes a potent solvent, 
increase the levels of the active agent in solution and thus, 
provide high delivery and improved therapy. 
[0265] Potent solvents, as de?ned herein, are usually liquid. 
Formulations comprising potent solvents and active agents 
are generally disadvantageous as therapeutics, since their 
usage involves unWanted dripping and inconvenient method 
of application; resulting in inadequate dosing. Surprisingly, 
the foams of the present invention, Which are drip-free, pro 
vide a superior vehicle for such active agents, enabling con 
venient usage and accurate effective dosing. 
[0266] In one or more embodiments of the present inven 
tion the present invention the foamable pharmaceutical com 
position may additionally include a mixture of tWo or more of 
the solvents selected from the group of hydrophobic solvents, 
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silicone oils, emollients, polar solvents and potent solvents in 
an appropriate proportion as Would be appreciated to a person 
skilled in the art. 
[0267] In one or more embodiments of the present inven 
tion, the PPG alkyl ether may act as a potent solvent. 

Surface Active Agent 
[0268] The composition further contains a surface-active 
agent. Surface-active agents (also termed “surfactants”) 
include any agent linking oil and Water in the composition, in 
the form of emulsion. A surfactant’s hydrophilic/lipophilic 
balance (HLB) describes the emulsi?er’s af?nity toWard 
Water or oil. HLB is de?ned for non-ionic surfactants. The 
HLB scale ranges from I (totally lipophilic) to 20 (totally 
hydrophilic), With 10 representing an equal balance of both 
characteristics. Lipophilic emulsi?ers form Water-in-oil 
(W/o) emulsions; hydrophilic surfactants form oil-in-Water 
(o/W) emulsions. The HLB of a blend of tWo emulsi?ers 
equals the Weight fraction of emulsi?erA times its HLB value 
plus the Weight fraction of emulsi?er B times its HLB value 
(Weighted average). In many cases a single surfactant may 
suf?ce. In other cases a combination of tWo or more surfac 
tants is desired. Reference to a surfactant in the speci?cation 
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 signi?cant in producing 
breakable forms of good quality. It has been further discov 
ered that the generally thought considerations for HLB values 
for selecting a surfactant or surfactant combination are not 
alWays binding for emulsions and moreover for Waterless and 
substantially non aqueous carriers the usual guidelines are 
less applicable. Surfactants also play a signi?cant role in 
foam formation Where the foamable formulation is a single 
phase composition. 
[0269] According to one or more embodiments the compo 
sition contains a single surface active agent having an HLB 
value betWeen about 2 and 9, or more than one surface active 
agent and the Weighted average of their HLB values is 
betWeen about 2 and about 9. 
[0270] According to one or more embodiments the compo 
sition contains a single 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 and the Weighted 
average of their HLB values is betWeen about 7 and about 14 
(preferably about 7 to about 12). 
[0271] According to one or more other embodiments the 
composition contains a single surface active agent having an 
HLB value betWeen about 9 and about 19, or more than one 
surface active agent and the Weighted average of their HLB 
values is betWeen about 9 and about 19. 
[0272] In a Waterless or substantially Waterless environ 
ment a Wide range of HLB values may be suitable. 
[0273] Preferably, the composition contains a non-ionic 
surfactant. Nonlimiting examples of possible non-ionic sur 
factants 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, ste 
areths such as steareth 2, brij 21, brij 721, brij 38, brij 52, brij 
56 and brij W1, a sucrose ester, a partial ester of sorbitol and 
its anhydrides, sorbitan monolaurate, sorbitan monolaurate, a 
monoglyceride, a diglyceride, isoceteth-20 and mono-, di 
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and tri-esters of sucrose With fatty acids. In certain embdi 
ments, suitable sucrose esters include those having high 
monoester content, Which have higher HLB values. 
[0274] In an embodiment the surfactant is an ether for 
example polyoxyethylene (26) glycerol ether. 
[0275] 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 ethers, like steareth 2 and steareth 
21, or a pair of esters, for example, PEG-40 stearate and 
polysorbate 80. Ideally, the surfactants can be ethers. In cer 
tain circumstances POE esters cannot be used and a combi 
nation of sorbitan laurate and sorbitan stearate or a combina 
tion of sucrose stearic acid ester mixtures and sodium laurate 
may be used. All these combinations due to their versatility 
and strength may also be used satisfactorily and effectively 
With ether formulations, although the amounts and proportion 
may be varied according to the formulation and its objectives 
as Will be appreciated by a man of the art. 
[0276] It has been discovered also that by using a deriva 
tiZed hydrophilic polymer With hydrophobic alkyl moieties as 
a polymeric emulsi?er such as pemulen it is possible to sta 
biliZe the emulsion better about or at the region of phase 
reversal tension. Other types of derivatiZed polymers like 
silicone copolymers, derivatiZed starch [Aluminum Starch 
Octenylsuccinate (ASOS)]/[DRY-FLO AF Starch], and 
derivatiZed dexrin may also a similar stabiliZing effect. 
[0277] A series of dextrin derivative surfactants prepared 
by the reaction of the propylene glycol polyglucosides With a 
hydrophobic oxirane-containing material of the glycidyl 
ether are highly biodegradable. [Hong-Rong Wang and Keng 
Ming Chen, Colloids and Surfaces A: Physicochemical and 
Engineering Aspects Volume 281, Issues 1-3, 15 Jun. 2006, 
Pages 190-. 
[0278] Non-limiting examples of non-ionic surfactants that 
have HLB of about 7 to about 12 include steareth 2 (HLB~4. 
9); glyceryl monostearate/ PEG 100 stearate (Av HLB~11.2); 
stearate Laureth 4 (HLB~9.7) and cetomacrogol ether (e.g., 
polyethylene glycol 1000 monocetyl ether). 
[0279] Non-limiting examples of preferred surfactants, 
Which have a HLB of 4-19 are set out in the Table beloW: 

Surfactant HLB 

steareth 2 ~4.9 
glyceryl monostearate/PEG 100 stearate Av ~11.2 
Glyceryl Stearate ~4 
Steareth-2l ~15.5 
peg 40 stearate ~16.9 
polysorbate 80 ~15 
sorbitan stearate ~4.7 
laureth 4 ~9.7 
Sorbitan monooleate (span 80) ~4.3 
ceteareth 20 ~15.7 
steareth 20 ~15.3 
ceteth 20 ~15.7 
Macrogol Cetostearyl Ether ~15.7 
ceteth 2 (Lipocol C-2) ~5.3 
PEG-30 Dipolyhydroxystearate ~5.5 
sucrose distearate (Sisterna SP30) ~6 
polyoxyethylene (100) stearate ~18.8 

[0280] Another component of the formulations of the 
present invention is a compound used in the present invention 
is Sepigel 305. Sepigel 305 comprises Polyacrylamide and 
C13-14 Isoparaf?n and Laureth-7. It acts as a surfactant and 
as a thickening and emulsifying agent, and comes in a liquid, 
very easy to handle form. It requires neither premixing, nor 
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high rate of shear nor neutralisation. Sepigel 305 can be used 
to emulsify all types of oil phase Without heating, producing 
gel-cream With a rich, silky texture that are easy to apply and 
rapidly absorbed by the skin. 
[0281] More exemplary stabiliZing surfactants Which may 
be suitable for use in the present invention are found beloW. 

[0282] PEG-Fatty Acid Monoester Surfactants, such as: 

Chemical name Product example name HLB 

PEG-3O stearate Myrj 51 >10 
PEG-4O laurate Crodet L40 (Croda) 17.9 
PEG-4O oleate Crodet O40 (Croda) 17.4 
PEG-45 stearate Nikkol MYS-45 (Nikko) 18 
PEG-5O stearate Myrj 53 >10 
PEG-100 stearate Myrj 59, Arlacel 165 (ICI) 19 

[0283] PEG-Fatty Acid Diester Surfactants, such as: 

Chemical name Product example name HLB 

PEG-4 dilaurate Mapeg .RTM. 200 DL (PPG), 7 
Kessco .RTM.PEG 200 DL 
(Stepan), LIPOPEG 2-DL (Lipo 
Chem.) 

PEG-4 distearate Kessco .RTM. 200 DS 5 
(Stepansub) 

PEG-32 dioleate Kessco .RTM. PEG 1540 DO 15 
(Stepan) 

PEG-400 dioleate Cithrol 4DO series (Croda) >10 
PEG-400 disterate Cithrol 4DS series (Croda) >10 
PEG-20 glyceryl oleate Tagat .RTM. O (Goldschmidt) >10 

[0284] 
such as: 

Transesteri?cation Products of Oils and Alcohols, 

Chemical name Product example name HLB 

PEG-30 castor oil Emalex C-3O (Nihon Emulsion) 11 
PEG-40 hydrogenated castor Cremophor RH 40 (BASF), 13 
oil Croduret (Croda), Emulgin HRE 

4O (Henkel) 

[0285] PolyglyceriZed Fatty Acids, such as: 

Chemical name Product example name LB 

Polyglyceryl-6 dioleate Caprol .RTM. 6G20 (ABITEC); 8.5 
PGO-62 (Calgene), PLUROL 
OLEIQUE CC 497 
(Gattefosse)Hodag 

[0286] PEG-Sorbitan Fatty Acid Esters, such as: 

Chemical name Product example name HLB 

PEG-20 sorbitan monolaurate Tween-20 (Atlas/1C1), Crillet 1 17 
(Croda), DACOL MLS 20 
(Condea) 
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-continued 

Chemical name Product example name HLB 

PEG-20 sorbitan Tween 40 (Atlas/1C1), Crillet 2 16 
Monopalmitate (Croda) 
PEG-20 sorbitan Tween-60 (Atlas/1C1), Crillet 3 15 
monostearate (Croda) 
PEG-20 sorbitan monooleate Tween-80 (Atlas/1C1), Crillet 4 15 

(Croda) 

[0287] Polyethylene Glycol Alkyl Ethers, such as: 

Chemical name Product example name HLB 

PEG-2 oleyl ether oleth-2 Brij 92/93 (Atlas/1C1) 4.9 
PEG-3 oleyl ether oleth-3 Volpo 3 (Croda) <10 
PEG-5 oleyl ether oleth-5 Volpo 5 (Croda) <10 
PEG-10 oleyl ether oleth-lO Volpo 10 (Croda), Brij 12 

96/97 (Atlas/1C1) 
PEG-20 oleyl ether oleth-2O Volpo 20 (Croda), Brij 15 

98/99 (Atlas/1C1) 
PEG-4 lauryl ether laureth-4Brij 30 (Atlas/1C1) 9.7 
PEG-23 lauryl ether laureth-23Brij 35 (Atlas/1C1) 17 
PEG-10 stearyl ether Brij 76 (ICI) 12 
PEG-2 cetyl ether Brij 52 (ICI) 5.3 

[0288] Sugar Ester Surfactants, such as: 

Chemical name Product example name HLB 

Sucrose distearate Sistema SP50, Surfope 1811 11 

[0289] Sorbitan Fatty Acid Ester Surfactants, such as: 

Chemical name Product example name HLB 

Sorbitan monolaurate Span-2O (Atlas/1C1), Crill 1 8.6 
(Croda), Arlacel 20 (ICI) 

Sorbitan monopalmitate Span-4O (Atlas/1C1), Crill 2 6.7 
(Croda), Nikkol SP-1O (Nikko) 

Sorbitan monooleate Span-8O (Atlas/1C1), Crill 4 4.3 
(Croda), Crill 50 (Croda) 

Sorbitan monostearate Span-6O (Atlas/1C1), Crill 3 4.7 
(Croda), Nikkol SS-lO (Nikko) 

[0290] 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 signi?cant differ 
ence in the chemical nature or structure of the tWo or more 

surfactants. 

[0291] Speci?c non limiting examples of surfactant sys 
tems are, combinations of polyoxyethylene alkyl ethers, such 
as Brij 59/Brij 10; Brij 52/Brij 10; Steareth 2/Steareth 20; 
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Steareth 2/Steareth 21 (Brij 72/Brij 721); combinations of 
polyoxyethylene stearates such as Myrj 52/Myrj 59; combi 
nations of sucrose esters, such as Surphope 1816/ Surphope 
1807; combinations of sorbitan esters, such as Span 20/ Span 
80; Span 20/Span 60; combinations of sucrose esters and 
sorbitan esters, such as Surphope 1811 and Span 60; combi 
nations of liquid polysorbate detergents and PEG com 
pounds, such as TWeen 80/PEG-40 stearate; methyl glucaso 
sequistearate; polymeric emulsi?ers, such as Permulen (TRI 
or TR2); liquid crystal systems, such as Arlatone (2121), 
Stepan (Mild RM1), Nikomulese (41) and Montanov (68) and 
the like. 
[0292] In certain embodiments the surfactant is preferably 
one or more of the following: a combination of steareth-2 and 
steareth-21 on their oWn or in combination With glyceryl 
monostearate (GMS); in certain other embodiments the sur 
factant is a combination of polysorbate 80 and PEG-40 stear 
ate. In certain other embodiments the surfactant is a combi 
nation of glyceryl monostearate/PEG 100 stearate. In certain 
other embodiments the surfactant is a combination of tWo or 
more of stearate 21, PEG 40 stearate, and polysorbate 80. In 
certain other embodiments the surfactant is a combination of 
tWo or more of laureth 4, span80, and polysorbate 80. In 
certain other embodiments the surfactant is a combination of 
tWo or more of GMS and ceteareth. In certain other embodi 
ments the surfactant is a combination of tWo or more of 
steareth 21, ceteareth 20, ceteth 2 and laureth 4 In certain 
other embodiments the surfactant is a combination of cet 
eareth 20 and polysorbate 40 stearate. In certain other 
embodiments the surfactant is a combination of span 60 and 
GMS. In certain other embodiments the surfactant is a com 
bination of tWo or all of PEG 40 stearate, sorbitan stearate and 
polysorbate 60 
[0293] In certain other embodiments the surfactant is one or 
more of sucrose stearic acid esters, sorbitan laureth, and sor 
bitan stearate. 

[0294] Without being bound by any particular theory or 
mode of operation, it is believed that the use of non-ionic 
surfactants With signi?cant hydrophobic and hydrophilic 
components, increase the emulsi?er or foam stabiliZation 
characteristics of the composition. Similarly, Without being 
bound by any particular theory or mode of operation, using 
combinations of surfactants With high and loW HLB’s to 
provide a relatively close packed surfactant layer may 
strengthen the formulation. 
[0295] In one or more embodiments the stability of the 
composition can be improved When a combination of at least 
one non-ionic surfactant having HLB of less than 9 and at 
least one non-ionic surfactant having HLB of equal or more 
than 9 is employed. The ratio betWeen the at least one non 
ionic surfactant having HLB of less than 9 and the at least one 
non-ionic surfactant having HLB of equal or more than 9, is 
betWeen 1:8 and 8:1, or at a ratio of 4:1 to 1:4. The resultant 
HLB of such a blend of at least tWo emulsi?ers is preferably 
betWeen about 9 and about 14. 

[0296] Thus, in an exemplary embodiment, a combination 
of at least one non-ionic surfactant having HLB of less than 9 
and at least one non-ionic surfactant having HLB of equal or 
more than 9 is employed, at a ratio of betWeen 1:8 and 8: 1, or 
at a ratio of 4: 1 to 1:4, Wherein the HLB of the combination of 
emulsi?ers is preferably betWeen about 5 and about 18. 
[0297] In certain cases, the surface active agent is selected 
from the group of cationic, ZWitterionic, amphoteric and 
ampholytic surfactants, such as sodium methyl cocoyl tau 
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rate, sodium methyl oleoyl taurate, sodium lauryl sulfate, 
triethanolamine lauryl sulfate and betaines. 
[0298] Many amphiphilic molecules can shoW lyotropic 
liquid-crystalline phase sequences depending on the volume 
balances betWeen the hydrophilic part and hydrophobic part. 
These structures are formed through the micro-phase segre 
gation of tWo Many amphiphilic molecules can shoW lyotro 
pic liquid-crystalline phase sequences depending on the vol 
ume balances betWeen the hydrophilic part and hydrophobic 
part. These structures are formed through the micro-phase 
segregation of tWo incompatible components on a nanometer 
scale. Soap is an everyday example of a lyotropic liquid 
crystal. Certain types of surfactants tend to form lyotropic 
liquid crystals in emulsions interface (oil-in-Water) and exert 
a stabiliZing effect In one or more embodiments the surfactant 
is a surfactant or surfactant combination is capable of or 
Which tends to form liquid crystals. Surfactants Which tend to 
form liquid crystals may improve the quality of foams. Non 
limiting examples of surfactants With postulated tendency to 
form interfacial liquid crystals are: phospholipids, alkyl glu 
cosides, sucrose esters, sorbitan esters. 
[0299] In one or more embodiments the at least one surface 
active agent is liquid. Moreover for the purposes of formulat 
ing With liquid ethers a liquid surfactant is preferred. 
[0300] In one or more embodiments the liquid surfactant is 
a polysorbate, preferably polysorbate 80 or 60. 
[0301] In one or more embodiments the at least one surface 
active agent is solid, semi solid or Waxy. In a further embodi 
ment they are soluble in oil and in another embodiment have 
a HLB of less than about 12. 

[0302] It should be noted that HLB values may not be so 
applicable to non ionic surfactants, for example, With liquid 
crystals or With silicones. Also HLB values may be of lesser 
signi?cance in a Waterless or substantially non-aqueous envi 
ronment. 

[0303] In one or more embodiments the surfactant can be, a 
surfactant system comprising of a surfactant and a co surfac 
tant, a Waxy emulsi?er, a liquid crystal emulsi?er, an emul 
si?er Which is solid or semi solid at room temperature and 
pressure, or combinations of tWo or more agents in an appro 
priate proportion as Will be appreciated a person skilled in the 
art. Where a solid or semi solid emulsi?er combination is used 
it can also comprise a solid or semi solid emulsi?er and a 
liquid emulsi?er. In a preferred embodiment at least one 
surfactant is a liquid. 
[0304] In one or more embodiments, the surface-active 
agent includes at least one non-ionic surfactant. Ionic surfac 
tants are knoWn to be irritants. Therefore, non-ionic surfac 
tants are preferred in applications including sensitive tissue 
such as found in most mucosal tissues, especially When they 
are infected or in?amed. Non-ionic surfactants alone can 
provide formulations and foams of good or excellent quality 
in the carriers and compositions of the present invention. 
[0305] Thus, 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. Yet, in additional embodiments, the foamable compo 
sition includes a mixture of at least one non-ionic surfactant 
and at least one ionic surfactant in a ratio in the range of about 
100:1 to 6:1. In one or more embodiments, the non-ionic to 
ionic surfactant ratio is greater than about 6: 1, or greater than 
about 8:1; or greater than about 14:1, or greater than about 
16:1, or greater than about 20:1. In further embodiments, 
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surface active agent comprises a combination of a non-ionic 
surfactant and an ionic surfactant, at a ratio of between 1:1 
and 20: 1. 
[0306] In one or more embodiments, a combination of a 
non-ionic surfactant and an ionic surfactant (such as sodium 
lauryl sulphate and cocamidopropylbetaine) is employed, at a 
ratio ofbetWeen 1:1 and 20:1, or at a ratio of4:1 to 10:1; for 
example, about 1:1, about 4:1, about 8:1, about 12:1, about 
16:1 and about 20:1 or at a ratio of 4:1 to 10:1, for example, 
about 4:1, about 6:1, about 8:1 and about 10:1. 
[0307] For foams in selecting a suitable surfactant or com 
bination 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 ?rst, and may 
require gentle Warming and then cooling before being com 
bined 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 unsuit 
able. Thus in one embodiment, any effective amount of sur 
factant may be used provided the formulation remains shak 
able. In other certain limited embodiments the upper limit for 
foamable formulations may be determined by ?oWability 
such that any effective amount can be used provided the 
formulation is suf?ciently ?oWable to be able to How 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. 
[0308] 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 concen 
tration of surface active agent is betWeen about 0.2% and 
about 8%. In a more preferred embodiments the concentra 
tion of surface active agent is betWeen about 1% and about 6% 
or betWeen about 1% and about 4%. 
[0309] In some embodiments, it is desirable that the surface 
active agent does not contain a polyoxyethylene (POE) moi 
ety, such as polysorbate surfactants, POE fatty acid esters, 
and POE alkyl ethers, because the active agent is incompat 
ible With such surface active agents. For example, the active 
agent pimecrolimus is not stable the presence of POE moi 
eties, yet bene?ts greatly from the use of dicarboxylic esters 
as penetration enhancers. In such cases, alternative surface 
active agents are employed. In an exemplary manner, POEi 
free surfactants include non-ethoxylated sorbitan esters, such 
as sorbitan monopalmitate, sorbitan monostearate, sorbitan 
tristearate, sorbitan monooleate, sorbitan trioleate, sorbitan 
monolaurate and sorbitan sesquioleate; glycerol fatty acid 
esters, such as glycerol monostearate and glycerol 
monooleate; mono-, di- and tri-esters of sucrose With fatty 
acids (sucrose esters), sucrose stearate, sucrose distearate 
sucrose palmitate and sucrose laurate; and alkyl polyglyco 
sides, such as lauryl diglucoside. 

Humectant 

[0310] A humectant is a substance that helps retain mois 
ture and also prevents rapid evaporation. Non limiting 
examples are propylene glycol, propylene glycol derivatives, 
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glycerin, hydrogenated starch hydrosylate, hydrogenated 
lanolin, lanolin Wax, D manitol, sorbitol, sodium 2-pyrroli 
done-5-carboxylate, sodium lactate, sodium PCA, soluble 
collagen, dibutyl phthalate, and gelatin. Other examples may 
be found in the Handbook of Pharmaceutical Additives pub 
lished by GoWer. 

Moisturizers 

[0311] A moisturizer, is a substance that helps retain mois 
ture or add back moisture to the skin. Examples are allantoin, 
petrolatum, urea, lactic acid, sodium PCV, glycerin, shea 
butter, caprylic/capric/stearic triglyceride, candelilla Wax, 
propylene glycol, lanolin, hydrogenated oils, squalene, 
sodium hyaluronate and lysine PCA. Other examples may be 
found in the Handbook of Pharmaceutical Additives pub 
lished by GoWer. 
[0312] Pharmaceutical compositions of the present inven 
tion may in one or more embodiments usefully comprise in 
addition a heumectant or a moisturizer or combinations 

thereof. 

Modulating Agent 

[0313] 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 modu 
lating the effect of a substance or residue present in the carrier 
or composition. The substance or residue may for example be 
acidic or basic and potentially alter an arti?cial pH in a Water 
less or substantially non aqueous environment 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. 

[0314] In one or more other embodiments the modulating 
agent is used in a Waterless composition. In one or more 
embodiments the modulating agent is used to describe an 
agent Which can affect pH in an aqueous solution. 

[0315] The agent can be any of the knoWn buffering sys 
tems 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. 
[0316] 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 suf?ciently soluble 
or functional in the Waterless solvent to enable it to “mop up” 
or “lock” metal ions. 

[0317] In the embodiment modulating agent is used to 
describe an agent Which can effect pH in an aqueous solution 
the term modulating agent more particularly means an acid or 
base or buffer system or combinations thereof, Which is intro 
duced into or is present in and acts to modulate the ionic or 
polar characteristics and any acidity or basisity balance of a 
Waterless or substantially non aqueous carrier, composition, 
foamable carrier or foamable composition or resultant foam 
described herein. 

[0318] The terms pH, pKa, and pKb, buffers such measure 
ments and terms are arti?cial in a Waterless environment. In 
an embodiment of the present invention su?icient modulating 
agent is added to achieve an arti?cial pH in Which the active 
agent is preferably stable. Such arti?cial pH may be acidic, 
maybe basic or may be neutral. 
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[0319] In an embodiment of the present invention, the 
modulating or additional component is a pH adjusting agent 
or a buffering agent. 
[0320] In one or more preferred embodiments of the 
present invention the chelating agent is selected from the 
group consisting of ethylenediaminetetraacetic acid 
(“EDTA”) and salts thereof such as disodium EDTA, tetraso 
dium EDTA and calsium disodium EDTA; diethylenetri 
aminepentaacetic acid (“DTPA”) and salts thereof; hydroxy 
ethlethylenediaminetriacetic acid (“HEDTA”) and salts 
thereof and nitrilotriacetic acid (“NTA”); more preferably 
EDTA, HEDTA and their salts; most preferably EDTA and its 
salts. 
[0321] In one or more embodiments of the present inven 
tion a preferred non limiting example of the chelating agent is 
EDTA. Typically, the chelating and sequestering agent is 
present in the composition at a level of up to about 5.0%, 
preferably 1.0 percent, by Weight, of the composition. 
[0322] Combinations of Modulating Agents may be a use 
ful for example chelating agents may be usefully used in 
combination With another modulating agent such as an acid, 
a base or a buffer system or With various combinations of 
modulating agents. 
[0323] The modulating agent to the foamable composition 
of the present invention is further useful for adjusting the pH 
of the target area of application. 
[0324] 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 suit 
able for pharmaceutical or cosmetic application may be used. 
Non limiting examples of antioxidants are tocopherol succi 
nate, propyl galate, butylated hydroxy toluene and butyl 
hydroxy anisol. In one or more embodiments the modulating 
agent is a ?avonoid. IoniZation agents may be positive or may 
be negative depending on the environment and the active 
agent or composition that is to be protected. IoniZation agents 
may for example act to protect or reduce sensitivity of active 
agents. 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. 
[0325] In one or more embodiments the formulations 
described herein may further contain a modulating agent. 

Microsponges 
[0326] The Microsponges are rigid, porous and spongelike 
round microscopic particles of cross-linked polymer beads 
(e.g., polystyrene or copolymers thereof), each de?ning a 
substantially noncollapsible pore network. The Micro 
sponges 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 for 
mulation. The sloW release is intended to reduce irritation by 
the active. Microsponge® delivery technology Was devel 
oped by Advanced Polymer Systems. In one or more embodi 
ments the composition comprises one or more active agents 
loaded into Microponges With an aqueous carrier or With a 
Waterless carrier described herein Which may comprise a 
modulating agent. 

Propellants 
[0327] Examples of suitable propellants include volatile 
hydrocarbons such as butane, propane, isobutane and ?uoro 
carbon gases, or mixtures thereof. 
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[0328] In an embodiment the propellant is 1681, Which is a 
mixture of propane, isobutene and butane. In another embodi 
ment it is AP 70, Which is a mixture of propane, isobutene and 
butane With a higher pressure. 
[0329] The propellant makes up about 5-25 Wt % of the 
foamable composition. In some circumstances the propellant 
may be up to 35%. The propellants are used to generate and 
administer the foamable composition as a foam. The total 
composition including propellant, foamable compositions 
and optional ingredients is referred to as the foamable com 
position. 
[0330] Alcohol and organic solvents render foams in?am 
mable. It has been surprisingly discovered that ?uorohydro 
carbon propellants, other than chloro-?uoro carbons 
(CMCs), Which are non-oZone-depleting propellants, are par 
ticularly useful in the production of a non-?ammable foam 
able composition. A test according to European Standard 
prEN 14851, titled “Aerosol containersiAerosol foam ?am 
mability test” revealed that compositions containing an 
organic carrier that contains a hydrophobic organic carrier 
and/or a solvent, Which are detected as in?ammable When a 
hydrocarbon propellant is used, become non-?ammable, 
While the propellant is an HFC propellant. 
[0331] Such propellants include, but are not limited to, 
hydro?uorocarbon (HFC) propellants, Which contain no 
chlorine atoms, and as such, fall completely outside concerns 
about stratospheric oZone destruction by chloro?uorocarbons 
or other chlorinated hydrocarbons. Exemplary non-?am 
mable propellants according to this aspect of the invention 
include propellants made by DuPont under the registered 
trademark Dymel, such as 1,1,1,2 tetra?uorethane (Dymel 
134), and 1,1,1,2,3,3,3 hepta?uoropropane (Dymel 227) 1,1, 
di?uoro ethane (Dymel 152) and 1,1,1,3,3,3 hexa?uoropro 
pane HFCs possess OZone Depletion Potential of 0.00 and 
thus, they are alloWed for use as propellant in aerosol prod 
ucts. 

[0332] In one or more embodiments, the non in?ammbale 
propellants are used in combination With the more traditional 
hydrocarbon propellants. 
[0333] In one or more embodiments, Where Dymel is used, 
it is used in such levels that the sensation effect is not prima 
rily due to the propellant. 
[0334] Notably, the stability of foamable emulsions includ 
ing HFC as the propellant can be improved in comparison 
With the same composition made With a hydrocarbon propel 
lant. 

[0335] In one or more embodiments foamable composi 
tions comprise a combination of a HFC and a hydrocarbon 
propellant such as n-butane or mixtures of hydrocarbon pro 
pellants such as propane, isobutane and butane. 

[0336] Some propellants may have a cooling effect. The 
evaporation of the propellant from neWly released foam that 
has been applied to a body surface can, depending on the 
nature of the foam and the type and amount of propellant 
provide a cooling effect. In some cases the sensation is mild 
and in other cases the propellant can actually produce physi 
cal cooling on the skin surface. As Will be appreciated such 
cooling effect may increase relative to the ability of the for 
mulation to deliver increasing levels of propellant in contact 
With the skin. 

[0337] Dimethyl ether is a product Which evaporates very 
rapidly to produce a cooling effect and in one or more 
embodiments is used as part of the propellant system. 



US 2008/0253973 A1 

[0338] In one or more embodiments the propellant is a 
mixture of propane, butane and isobutene. 
[0339] In one or more embodiments the propellant is a 
mixture of propane, butane and isobutene together With dim 
ethyl ether. 
[0340] In one or more embodiments the propellant makes 
up about 5-25 Wt % of the foamable composition. 
[0341] In certain other embodiments the amount of propel 
lant canbe increased to up to less than half of the composition, 
for example, Where it is desired to produce a cooling effect in 
addition to a cooling sensation or Where it is sought to pro 
duce an initial cooling effect folloWed by a cooling or other 
sensation. 

Additional Components 

[0342] Additional component selected from the group con 
sisting of an anti perspirant, an anti-static agent, a buffering 
agent, a bulking agent, a chelating agent, a colorant, a condi 
tioner, a deodorant, a diluent, a dye, an emollient, fragrance, 
a humectant, an occlusive agent, a penetration enhancer, a 
perfuming agent, a permeation enhancer, a pH-adjusting 
agent, a preservative, a skin penetration enhancer, a sun 
screen, a sun blocking agent, a sunless tanning agent, and a 
vitamin or derivative thereof. 
[0343] In addition to the sensations and sensation agents 
and sensation modifying effects described herein it is pos 
sible to enhance the sensation of the user and to increase 
compliance, by for example making the product visually 
attractive. Thus, in certain further embodiments the addi 
tional component is one or more of a colored active agent, a 
colored excipient, a pigment, a dye, a colorant and a coloring 
agent. Similarly, in other certain embodiments the additional 
component is a fragrance or fragrance masking agent 

Sensation or Sensation Modifying Agent 

[0344] The sensation modifying agent is selected from a 
cooling agent, a Warming agent a relaxing or soothing agent; 
a stimulating agent; a refreshing agent; or mixtures thereof. 
[0345] As Will be appreciated by someone in the art tWo or 
more soothing, relaxing, cooling, stimulating, refreshing, and 
Warming agents may be effectively combined in order to 
produce a combined, staggered, consecutive, overlapping, 
reduced or increased effect or sensation, as is appropriate. 

Cooling Agents 

[0346] In the context and Without degradating from expla 
nations given elseWhere, substances, Which are knoWn to 
provide a “cool” sensation or cooling effect on or folloWing 
application to a body surface; and substances that, on or 
folloWing topical application can ameliorate a hot sensation 
or a heating effect are called “cooling agents”. Any agent 
Which, When incorporated in the foamable composition in a 
concentration su?icient to exert a cooling sensation or effect 
or to ameliorate a hot sensation or heating effect, is suitable 
for use a cooling agent in accordance With the present inven 
tion. The cooling agent may be an excipient, an active ingre 
dient or pharmaceutical, therapeutic or cosmetic agent or a 
propellant or combinations of tWo or more agents. 

[0347] Hence, non limiting examples of cooling agents, 
Which are all incorporated herein by reference are provided in 
US. Pat. Nos. 3,419,543, 4,020,153, 4,032,661, 4,033,994, 
4,034,109, 4,059,118, 4,060,091, 4,070,449, 4,070,496, 
4,136,163, 4,150,052, 4, 4,153,679, 157,384, 4,178,459, 
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4,193,936, 4,226,988, 4,230,688, 4,296,255, 4,459,425, 
5,266,592, 5,608,119, 5,725,865, 5,773,410, 5,843,466, 
5,959,161, 6,214,788, 6,267,974, 6,303,817, 6,328,982, 
6,359,168, 6,482,983, 6,592,884, 6,884,906 and 7,030,273 
US Patent Application 20040067970, DE 2,202,535, DE 
2,205,255, DE 2,503,555, DE 2,608,226, DE 4,226,043, GB 
1,351,761, GB 1,351,762, GB 1,421,744, JP 2004059474 and 
WO 2005049553; and in Watson et al, J. Soc. Cosmet. Chem. 
29, 185-200 (1978); and Ottinger et al in J. Agric. Food 
Chem., 49, 5383-5390 (2001). 
[0348] In an embodiment, the cooling agent has a further 
sensation or sensation modifying feeling or effect. 
[0349] In an embodiment, the cooling agent is menthol. In 
additional embodiment, the cooling agent is an isomer or a 
derivative of menthol, as exempli?es in the folloWing 
schemes: 

l-menthol d-menthol (+)-neo 

OH 

(01160 Thymol Carvomenthol 
(mild cooling) 

= 0 gon HO/Q 
l-Menthone (+)-neoiso (+)-neoiso 

0 

[III]! \\\\‘\ 'OH HO‘ 

1,8-Cineol 
(mild cooling) 

(+)-iso (+)-iso 

O O 

l-carvone d-camphor 
(cooling) 
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[0350] Additional examples of menthol derivatives are 
monomenthyl esters of di- and polycarboxylic acids: 

O 

E OJkOSugar 
/\ 

O 

E O)|\O/\(\OH 5 OH 
/'\ OH /\ 

l-isopulegol 

11,1”, @ 5 OH 5 OH 

jion kon 
p-Menthane-3 ,8-diol 

O 

i OH 
5 O O/\/ 

/\ 
Menthol ethylene glycol carbonate 

[0351] Some derivatives have been developed to be sub 
stantially Without smell. 
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[0352] Useful exemplary menthol derivatives are menthol 
ethylene glycol carbonate, Which is noW knoWn as Frescolat® 
type MGC, enthol Propylene Glycol Carbonate (Frescolat® 
type MPC), menthyl lactate (Frescolat ML®) and Menthone 
Glycerin Acetal (Frescolat MGA®). 

@OiO/VOH 
Frescolat type MGC 

:F Qg 
Frescolat type MPC 

O 

O)? 
OH 

Frescolat ML® Frescolat MGA® 

[0353] Additional Widely used menthol derivatives are 3-(/ 
Menthoxy)- l ,2-propanediol, knoWn as Cooling Agent 10; 
and the same structure With an additional methyl group in the 
glycerin part of the molecule: 

OMOH 
OH 

Cooling Agent 10 

OH 

l-Menthoxy-Z-methyl 
l,2—propa.nediol 
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[0354] 
derivatives : 

R $0 

>----Q— [if 
i 

Al 

O I 

O m 

MGA 

CA-10 

MG 

O 04% m 

MMPD 

O I 

OH 

O I 

OH 

MenthoXy-coolants are additional cooling menthol 

3748 

3807 

3784 

3810 

4006 

3 849 
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-continued 

3805 

O 

O 

MGC 

3806 

O 

010N031 
MPC 

[0355] Cubebol is an example of a coolant With a C4C 
bond in the 3d position of p-menthane. 

[0356] Cooling agents, Which are not menthol derivatives, 
are also suitable for use in accordance With the present inven 
tion. Examples of such cooling agents are provided below: 

0 H30 CH3 0 

N / 

I O H3C NH—CH3 
H3c CH3 

n : 1,2 & R : 0M6, OEt, OPr, O-iPr, OBu 












































