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(57) ABSTRACT 

The present invention relates to stable substantially non 
aqueous, non-alcoholic, non-silicone, foamable carrier com 
positions comprising petrolatum or mixtures thereof, at least 
one foam agent, at least one propellant, and With and Without 
the addition of an active agent. The formulations may contain 
a solvent substantially miscible therein. The present invention 
further provides a method of treating, alleviating or prevent 
ing a disorder of mammalian subject in need thereof, com 
prising administering the above-mentioned compositions to 
an af?icted target site of said mammalian subject. 
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SUBSTANTIALLY NON-AQUEOUS 
FOAMABLE PETROLATUM BASED 
PHARMACEUTICAL AND COSMETIC 
COMPOSITIONS AND THEIR USES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of priority under 
35 U.S.C. §119(e) to co-pending US. Provisional Applica 
tion No. 60/899,176 ?led Feb. 2, 2007, entitled “Non-Alco 
holic Foamable Petrolatum Based Pharmaceutical And Cos 
metic Compositions And Their Uses”, Which is incorporated 
in its entirety by reference 
[0002] This application claims the bene?t of priority under 
35 U.S.C. §119(e) to co-pending US. Provisional Applica 
tion No. 60/915,859 ?led May 3, 2007, entitled “Non-Aque 
ous Foamable Petrolatum And Miscible Solvent Based Phar 
maceutical And Cosmetic Compositions And Their Uses”, 
Which is incorporated in its entirety by reference. 
[0003] This application is a continuation-in-part of 
co-pending US. patent application Ser. No. 11/940,290, ?led 
on Nov. 14, 2007, Which claims the bene?t of priority under 
35 U.S.C. §1 19(e) to US. Provisional Patent Application No. 
60/858,747, ?led on Nov. 14, 2006, both entitled “Stable 
Non-Alcoholic Foamable Pharmaceutical Emulsion Compo 
sitions With An Unctuous Emollient And Their Uses”, and 
both herein incorporated in their entirety by reference. 

BACKGROUND 

[0004] Petrolatum is used in dermatology to lubricate, pro 
tect, heal and medicate the skin and as a vehicle for topical 
drugs. Petrolatum is not suited to formation of foams. It is an 
unctuous solid and does not How and is not shakable per se. 
Addition of large amounts of propellant to try and improve its 
How is not desirable in general since the resultant material can 
have a cooling effect on application to the skin, mucosal 
cavity or body cavity. Addition of hydrophobic solvents can 
be useful to improve healing qualities of the formulation and 
to soften the petrolatum, but it can also signi?cantly and 
substantially complicate or impede foam formation. 
[0005] Foams are complex multi-ingredient systems Which 
do not form under all circumstances. High quality foams are 
not at all easy to produce especially in a Waterless environ 
ment. Yet, foams are easy to apply, use and spread and are a 
preferred mode of topical application. Changes in foam com 
position, such as, by the addition of active ingredients, may 
destabiliZe the foam. There is, therefore, a need for a foam 
composition, Which provides desirable properties to the skin 
or body cavity and can be stable Whilst accommodating a 
variety of active ingredients. 
[0006] Petrolatum in its various forms has a number of 
useful attributes for use in topical foamable pharmaceutical 
and cosmetic compositions. They are inherently stable and 
inert, Which are clearly desirable characteristics. They are 
also able to moisturiZe and soften the skin and in appropriate 
amounts can act as a protective or barrier layer and can form 
a barrier to Water, Which can, for example, solubiliZe or cause 
destabiliZation of some active ingredients. By careful design 
and appropriate formulation of petrolatum compositions they 
can act to improve drug delivery to the skin; provide a pro 
tective environment for the drug and yet remain resistant to 
being Washed off unintentially. On the other hand petrolatums 
are by their nature greasy materials and can present a dif?cult 
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challenge to formulate them into a topical non-aqueous or 
substantially so foamable composition that can deliver sub 
stantially uniform and stable foam that ameliorates and or 
overcomes the look and feel of a greasy material. It is further 
a problem to incorporate into such a vehicle pharmaceutically 
effective amounts of one or more active pharmaceutical 

ingredients such that they are uniformly present throughout 
the formulation and are effectively delivered especially With 
out the use of an alcohol in the formulation. 

[0007] Aliphatic alcohols in foam compositions promote 
fast drying and thereby attempt to address the sticky feeling 
left by many topical formulations after application; hoWever, 
alcohols, and in particular short chain alcohols like methyl, 
ethyl and isopropyl alcohols are defatting agents and may 
cause skin to become dry and cracked. Also, the presence of 
such alcohols generates alcoholic foam that is thermal sensi 
tive and quick breaking, e. g., it collapses readily upon contact 
With a surface upon exposure to body temperature environ 
ment. Although certain compositions based on petrolatum are 
knoWn they are, for example, designed to form an occlusive 
layer in the presence of active pharmaceutical agents that are 
not soluble in the Water or oil phase. Although some lipophil 
lic compositions containing petrolatum and silicone oil are 
knoWn, the silicone oil is an essential and main component 
and it is used to try and overcome the greasy feeling of 
petrolatum. Silicones can have substantial disadvantages in 
foamable compositions and foams especially in signi?cant 
levels. 

[0008] In the light of the unctuous, greasy, tacky, and heavy 
nature of petrolatum, there are problems in producing stable 
emulsion foams of good quality and texture from high levels 
of petrolatum and there is a real technical challenge of achiev 
ing inter alia a good bubble structure, texture, spreadability 
and look and feel. The presence of Water is important in 
contributing to feel of the foam. Developing foams With such 
characteristics that are substantially free of Water is a techni 
cal and inventive challenge. This challenge is increased Where 
the formulations are to be substantially free of silicone oil and 
substantially free of loWer alcohols. 
[0009] Alcohol is knoWn to impair the integrity of the skin 
barrier, dry the skin and cause skin irritation. The incidence 
skin irritation (burning, itching and stinging) can be very 
high. Thus, While alcohol is useful in solubiliZing an active 
agent and enabling effective dermal penetration of an active 
agent, the development of a safe foam vehicle, Which Will 
overcome the evident skin drying and irritation caused by 
alcohol, is Warranted, especially Where sensitive skin, 
mucosa, or body cavity membranes are being targeted. Fur 
thermore, foam compositions that possess a lesser degree of 
thermal sensitivity, thus being more useful for the treatment 
of large skin areas are desired. 

[0010] Foamable compositions that produce foams, Which 
are soft are desirable especially With improved stability. 

[0011] It is particularly advantageous to have a foamable 
vehicle that is suitable for use as a base for delivery of not 
merely one type of active pharmaceutical ingredient (API) 
but is adaptable for use With one or more API’s from a Wide 
range of different types of API’s With relatively minimal or 
minor adjustment to the vehicle. For example, by altering the 
amount of a component or by the addition of a buffer that 
provides a pH at Which the API is stable as Would be appre 
ciated by a person skilled in the art. 
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SUMMARY 

[0012] This application relates to petrolatum-based foam 
able vehicles, pharmaceutical compositions and resultant 
foams. In one embodiment, the petrolatum-based foamable 
vehicles, pharmaceutical compositions and resultant foams 
are non-aqueous. In one embodiment, petrolatum-based 
foamable vehicles, pharmaceutical compositions and result 
ant foams have loW Water content. The application further 
relates to such compositions and to such resultant foams that 
are non-silicone and or are non-alcoholic or substantially so. 

[0013] A prime concept covered herein is that petrolatum as 
a hydrophobic carrier is a main ingredient and is at least about 
50% of the foamable carrier alone or in combination With a 
solvent substantially miscible therein for example a hydro 
phobic oil. In a preferred aspect the percentage of petrolatum 
is more than about 60%. In one aspect the foamable carrier is 
non-aqueous and the petrolatum is at least about 25% and is in 
combination With a solvent substantially miscible therein 
such that together they are at least about 80% and the carrier 
is substantially free of silicone oil. By substantially free it is 
meant that the silicone oil content in the composition is less 
than about 1%. In another aspect the foamable carrier is 
substantially non-aqueous or has loW Water content and the 
petrolatum is more than about 50% or more than about 55% 
and preferably more than about 60%. By substantially non 
aqueous or loW Water content it is meant that the amount of 
Water if present in the composition is small and is less than 
about 26%, preferably less than about 16% and more prefer 
ably less than about 13%. Although the proportion of Water is 
relatively very small by selective use of appropriate and com 
patible surfactants it can be possible to produce both Water in 
oil and also oil in Water petrolatum emulsion compositions. 
Whilst these carriers are intended to be Without loWer or short 
chain alcohols, Where an API is provided as an alcoholic 
extract, such small amount of alcohol is permitted in the 
compositions. In certain embodiments, such loWer alcohol 
content is reduced or essentially eliminated by evaporation 
upon Warming. 
[0014] In an embodiment the petrolatum based carriers 
comprise one or more active pharmaceutical ingredients 
(API’s). The formulations are designed to carry homoge 
neously large ranges of API’s from microgram levels to up to 
about 33% of the composition. Some API’s are stable in one 
kind of environment Whilst others require a different environ 
ment. For example, many steroids are knoWn to undergo 
rearrangement at high pH, and are more stable in acidic 
formulations Whilst vitamin D and its derivatives fare better in 
a basic medium. So adding an acidic modulating agent such 
as an acidic buffer, or fatty acid helps prevent steroid degra 
dation Whilst the addition of a basic modulating agent, such as 
a basic buffer or triethanolamine is useful to maintain accept 
able stability for vitamin D and derivatives. Other substances 
break doWn or react more rapidly in the presence of Water and 
therefore are sustained better in a non-aqueous medium. The 
formulations described herein offer Waterless and substan 
tially Waterless or loW Water content variations and an appro 
priate carrier may be selected for an API depending on its 
sensitivity and reactivity in the presence and absence of rela 
tively small amounts of Water. Whilst the carrier composi 
tions described herein may be useful carriers for API’s some 
are not compatible in the same formulations and may react or 
breakdown. The formulations described are suitable for use in 
dual or multi chamber foam delivery devices, Where each 
chamber delivers an API Which if stored With the API’s in the 
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other chamber(s) Would have broken doWn. In one embodi 
ment the carrier in the ?rst chamber is substantially Waterless 
and the carrier in the second chamber is Waterless. In another 
embodiment the carrier is basically the same in each chamber 
although some minor variations such as to pH or arti?cial pH 
or in the presence of one or more preservatives, stabiliZers, 
antioxidants, and the like may be made to re?ect the speci?c 
requirements of the API. 

[0015] To generate the good quality foams described herein 
the formulations contain a foam agent. In one or more 

embodiments the foam agent is selected from the group con 
sisting of a surfactant, a surfactant combination, a foam adju 
vant and combinations thereof. In one or more further 

embodiments the quality may be improved by addition of a 
polymeric agent. The polymeric agent may preferably have 
some surfactant-like properties or help to ameliorate the tacky 
greasy properties of petrolatum. 
[0016] In one embodiment, the foamable composition is a 
non-aqueous, non-alcoholic foamable composition that 
includes a foamable carrier and at least one lique?ed or com 

pressed gas propellant. The foamable carrier includes (1) a 
petrolatum or mixtures thereof at a concentration of about 
25% to about 95% by Weight; (2) a solvent substantially 
miscible in the petrolatum at a concentration of about 0% to 
about 70% by Weight; and (3) at least one foam agent selected 
from the group consisting of a surfactant, a surfactant system, 
a foam adj uvant and combinations thereof; at a concentration 
of about 0.1% to about 20% by Weight. In the absence of the 
solvent, the petrolatum is present in the foamable carrier at a 
concentration of at least about 50% by Weight. In the presence 
of the solvent, (i) the petrolatum is present in the foamable 
carrier at a concentration of at least about 25% by Weight and 
the solvent and petrolatum are together present in the foam 
able carrier at a concentration of least about 55% by Weight; 
or (ii) the amount of petrolatum is about the same as or in 
excess of the solvent and, together, the solvent and petrolatum 
are present in the foamable carrier at a concentration of at 
least about 80%. The ratio of the foamable carrier to the 
propellant is 100: 10 to 100:35. The composition is substan 
tially free of silicone. The composition is stored in a pressur 
iZed container or aerosol container and upon release expands 
to form a breakable foam. 

[0017] In one embodiment, the foamable composition is a 
non-aqueous, non-alcoholic foamable composition that 
includes a foamable carrier and at least one lique?ed or com 
pressed gas propellant. The foamable carrier includes (1) a 
petrolatum or mixtures thereof at a concentration of about 
50% to about 95% by Weight; (2) a solvent substantially 
miscible in the petrolatum at a concentration of about 0% to 
about 45% by Weight; (3) at least one foam agent selected 
from the group consisting of a surfactant, a surfactant system; 
a foam adjuvant and combinations thereof at a concentration 
of about 0.1% to about 20% by Weight; and (4) an effective 
amount of an active pharmaceutical agent. The ratio of the 
foamable carrier to the propellant ranges from about 100: 10 
to about 100:35. The composition is substantially free of 
silicone. Moreover, the composition is resistant to centrifu 
gation at 1000 rpm for about 10 minutes; is ?oWable or 
?oWable to a degree and or is shakable or substantially so 
When stored in a pressurized container or an aerosol container 
and upon release expands to form a breakable foam having no 
substantial or sustained cooling affect and having a foam 
hardness in the range of about 5 g to about 100 g. 
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[0018] In one embodiment, the foamable composition is a 
loW Water content, non-alcoholic foamable composition that 
includes a foamable carrier and at least one lique?ed or com 

pressed gas propellant. The foamable carrier includes (1) a 
petrolatum or mixtures thereof at a concentration of about 
25% to about 95% by Weight; (2) a solvent substantially 
miscible in the petrolatum at a concentration of 0% to about 
70% by Weight; (3) at least one foam agent selected from the 
group consisting of a surfactant, a surfactant system, a foam 
adjuvant and combinations thereof; at a concentration of 
about 0.1% to about 20% by Weight; and (4) Water at a 
concentration of up to about 26% by Weight. In the absence of 
the solvent, the petrolatum is present in the foamable carrier 
at a concentration of at least about 50% by Weight. In the 
presence of the solvent: (i) the petrolatum is present in the 
foamable carrier at a concentration of at least about 25% by 
Weight and the solvent and petrolatum are together present in 
the foamable carrier at a concentration of least about 55% by 
Weight; or (ii) the amount of petrolatum is about the same as 
or in excess of the solvent and, together, the solvent and 
petrolatum are present in the foamable carrier at a concentra 
tion of at least about 80%. The ratio of the foamable carrier to 
the propellant ranges from about 100: 10 to about 100:35. The 
composition is substantially free of silicone. The composition 
is stored in a pressurized container or aerosol container and 
upon release expands to form a breakable foam. In one 
embodiment, the foamable composition is a loW Water con 
tent, non-alcoholic foamable composition that includes a 
foamable carrier and at least one lique?ed or compressed gas 
propellant. The foamable carrier includes (1) a petrolatum or 
mixtures thereof at a concentration of about 50% to about 
95% by Weight; (2) a solvent substantially miscible in the 
petrolatum at a concentration of about 0% to about 45% by 
Weight; (3) at least one foam agent selected from the group 
consisting of a surfactant, a surfactant system; a foam adju 
vant and combinations thereof at a concentration of about 
0.1% to about 20% by Weight; and (4) an effective amount of 
an active pharmaceutical agent. The solvent is Water and is 
present in the carrier at a concentration of about 0. 1 % to about 
26% by Weight. The ratio of the foamable carrier to the 
propellant ranges from about 100:10 to about 100:35. The 
composition is substantially free of silicone. The composition 
is resistant to centrifugation at 1000 rpm for about 10 minutes 
and is ?oWable or ?oWable to a degree and or is shakable or 
substantially so When stored in a pressurized container or 
aerosol container and upon release expands to form a break 
able foam having no substantial or sustained cooling affect 
and having a foam hardness in the range of about 5 g to about 
100 g 

[0019] In one or more embodiments there is provided a 
substantially non-aqueous, non-alcoholic, non-silicone 
foamable carrier composition comprising: 
[0020] (1) a petrolatum or mixtures thereof at a concentra 

tion of about 25% to about 95% by Weight prior to the 
addition of propellant; 

[0021] (2) a solvent substantially miscible therein other 
than the propellant, at a concentration of about 0% to about 
70% by Weight prior to the addition of propellant; 

[0022] (3) at least one foam agent selected from the group 
consisting of a surfactant, surfactant system, a foam adju 
vant and combinations thereof at a concentration of about 
0.1% to about 20% by Weight prior to the addition of 
propellant; 
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[0023] (4) at least one lique?ed or compressed gas propel 
lant at a concentration of about 10% to about 35% by 
Weight of the total composition; 

[0024] Wherein in the absence of the said substantially mis 
cible solvent the amount of petrolatum is at least about 
50%; and 

[0025] Wherein in the presence of the substantially miscible 
solvent the amount of petrolatum is either (i) at least about 
25% prior to the addition of propellant and the amount of 
the substantially miscible solvent in combination With pet 
rolatum is at least about 55% prior to the addition of pro 
pellant or (ii) the amount of petrolatum is about the same as 
or in excess of the substantially miscible solvent and their 
combined amount is at least about 80% prior to the addition 
of propellant and Wherein the composition is stored in an 
aerosol container and upon release expands to form a 
breakable foam. 

[0026] In one or more other embodiments the amount of 
petrolatum is in excess of about 50% and there is present an 
amount of solvent substantially miscible therein betWeen 
about 0.1% to about 45%. Preferably it is in excess of about 
55% and the range is about 0.1% to about 40% and more 
preferably in excess of about 60% and the range is about 0.1% 
to about 35%. 
[0027] In one or more embodiments there is provided a 
substantially non-aqueous, non-alcoholic non-silicone foam 
able carrier composition comprising: 
[0028] (1) a petrolatum or mixtures thereof at a concentra 

tion of about 50% to about 95% by Weight prior to the 
addition of propellant; 

[0029] (2) a solvent substantially miscible therein other 
than the propellant, at a concentration of about 0% to about 
45% by Weight prior to the addition of propellant; 

[0030] (3) at least one foam agent selected from the group 
consisting of a surfactant, a surfactant system; a foam 
adjuvant and combinations thereof at a concentration of 
about 0.1% to about 20% by Weight prior to the addition of 
propellant; 

[0031] (4) at least one lique?ed or compressed gas propel 
lant at a concentration of about 10% to about 35% by 
Weight of the total composition; 

[0032] and 
[0033] (5) an effective amount of an active pharmaceutical 

agent; and Wherein the composition is resistant to centrifu 
gation at 1000 rpm for about 10 minutes; Wherein the 
composition is ?oWable or ?oWable to a degree and or is 
shakable or substantially so When stored in an aerosol 
container and upon release expands to form a breakable 
foam having no substantial or sustained cooling affect and 
having a foam hardness in the range of about 5 g to about 
100 g. 

[0034] In one or more other embodiments the formulations 
and foams are non-aqueous, non-silicone and non-alcoholic 
(being in the absence of a loWer alcohol). In one or more other 
embodiments the formulations and foams have at least tWo of 
the three features listed. 

Non-Aqueous Formulations 

[0035] Foamable non-aqueous compositions are described 
that are non-aqueous or essentially so, are stable and able to 
provide some of the main attributes of a petrolatum ointment 
or cream in a topical foamable formulation and Which can 
deliver a substantially uniform and stable foam Without the 
use of an alcohol in the formulation. By “non-aqueous” or 
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“essentially non-aqueous” it is meant that the compositions 
contain at most incidental and trace amounts of Water. In one 
embodiment, the Water content is very small being about less 
than about 5%. By “Without alcohol” or “non-alcoholic” it is 
intended to exclude the use of loWer or short chain alcohols. 
These compositions comprise petrolatum. The petrolatum 
phase is the main phase or is a major element of the carrier. 
The formulations can also ameliorate or overcome to a degree 
the look and feel of a greasy material. These compositions can 
provide an improved delivery system over ointments and 
creams. 

[0036] In one or more embodiments, the foamable non 
aqueous compositions are ?oWable or ?oWable to a degree 
and or are shakable and can expand to produce a good quality 
foam Without the propellant having a signi?cant cooling 
effect. 

[0037] In one or more embodiments, the foamable non 
aqueous compositions produce foams that are soft or With an 
improved softness. 
[0038] In one or more embodiments, pharmaceutically 
effective amounts of one or more active pharmaceutical 
ingredients are incorporated into the foamable non-aqueous 
composition. 
[0039] In one or more embodiments an active ingredient is 
distributed homogeneously in the composition are described. 
[0040] In one or more embodiments, substantial amounts 
of an active ingredient are distributed homogeneously in the 
composition. 
[0041] In one or more embodiments, foamable non-aque 
ous compositions are provided Without a co-solvent. 

[0042] In one or more embodiments, foamable non-aque 
ous compositions are provided in Which the solvent com 
prises a propellant, Which evaporates on expansion to produce 
a foam. 

[0043] In one or more embodiments, the foamable non 
aqueous composition is suitable for use as a base for delivery 
for API’s, Which are by their nature emulsion destabiliZers, 
micelle destabiliZers or interphase destabiliZers, With rela 
tively minimal or minor adjustment to the vehicle or in the 
method of preparation. Pharmaceutical salts, for example, are 
in general emulsion destabiliZers. 
[0044] The foamable non-aqueous compositions are 
described that improve the solubility and/ or deliverability of 
the active pharmaceutical to a target skin, mucosa or body 
cavity area and/or provide an improved delivery system over 
ointments and creams. 

[0045] The present invention relates to non-aqueous, non 
alcoholic, non-silicone, foamable carriers and pharmaceuti 
cal and cosmetic compositions comprising at least, a hydro 
philic carrier comprising petrolatum or mixtures thereof With 
a solvent substantially miscible therein, a surfactant, and a 
propellant With and Without the addition of an active agent. 
[0046] The present invention relates to non-aqueous, non 
alcoholic, non-silicone, foamable carriers and pharmaceuti 
cal and cosmetic compositions comprising at least, a hydro 
philic carrier comprising petrolatum or mixtures thereof With 
a solvent substantially miscible therein, a surfactant, and a 
propellant, With and Without the addition of an active agent, 
Wherein the foam produced by the carrier or pharmaceutical 
composition When packaged in an aerosol container and 
released has a foam hardness in the range of about 5 g to about 
100 g. Preferably, hardness level is toWards the loWer part of 
the range re?ecting relative softness. Further, in an embodi 
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ment When the resultant foam is applied to a surface it does 
not have any cooling or signi?cant cooling effect. 
[0047] The present invention relates to non-aqueous, non 
alcoholic, non-silicone foamable carriers and pharmaceutical 
and cosmetic compositions comprising a petrolatum or mix 
tures thereof With a solvent substantially miscible therein, a 
surfactant, and a propellant, Which can hold substantial 
amounts of active agents and still produce a good quality 
stable breakable foam. 
[0048] The present invention relates to non-aqueous, non 
alcoholic, non-silicone foamable carriers and pharmaceutical 
and cosmetic compositions With relatively high viscosity 
prior to addition of the propellant. In some embodiments, 
relatively high viscosity is a viscosity from about 12,000 CPs 
to about 500,000 CPs. In some embodiments, relatively high 
viscosity is a viscosity from about 20,000 CPs to about 500, 
000 CPs. In some embodiments, relatively high viscosity is a 
viscosity from about 50,000 CPs to about 500,000 CPs. In 
some embodiments, relatively high viscosity is a viscosity 
from about 100,000 CPs to about 500,000 CPs. In some 
embodiments, relatively high viscosity is a viscosity of at 
least about 20,000 CPs. In some embodiments, relatively high 
viscosity is a viscosity of at least about 50,000 CPs. In some 
embodiments, relatively high viscosity is a viscosity of at 
least about 100,000 CPs. 
[0049] The present invention also relates to non-aqueous, 
non-alcoholic, non-silicone, foamable carriers and pharma 
ceutical and compositions comprising a petrolatum or mix 
tures thereof With a solvent substantially miscible therein, a 
surfactant, a propellant, Wherein the propellant dissolves in 
the composition. 
[0050] The present invention also relates to non-aqueous, 
non-alcoholic, non-silicone, foamable carriers and pharma 
ceutical and cosmetic compositions comprising a petrolatum 
or mixtures thereof With a solvent substantially miscible 
therein, a surfactant, a propellant, Wherein the propellant 
dissolves in the composition and Which When stored in a 
pressurized canister rapidly expands on release to produce a 
breakable foam. 
[0051] The present invention also relates to non-aqueous, 
non-alcoholic, non-silicone, foamable carriers and pharma 
ceutical and cosmetic compositions comprising a petrolatum 
or mixtures thereof With a solvent substantially miscible 
therein, a surfactant, a propellant, Wherein the propellant 
dissolves in the composition. 
[0052] The present invention also relates to non-aqueous, 
non-alcoholic, non-silicone, foamable based pharmaceutical 
compositions comprising petrolatum With a solvent substan 
tially miscible therein, a surfactant, a propellant, and an active 
agent Wherein the active agent is insoluble and is distributed 
uniformly in the composition or, Wherein the composition or 
a phase thereof is able at least to a very limited degree to 
solubiliZe the active agent or Wherein the composition or a 
phase of the composition is able to a degree to solubaliZe the 
active agent. 
[0053] In certain embodiments Where the composition is 
essentially non-aqueous but contains a small amount of Water 
the hydrophobic carrier or composition does not in certain 
aspects contain a non-propellant organic co-solvent. 
[0054] The present invention relates to non-aqueous, non 
alcoholic, non-silicone, foamable compositions Wherein each 
composition is ?oWable or ?oWable to a degree and or is 
shakable or substantially shakable When stored in an aerosol 
container and upon release expands to form a breakable foam 
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that effectively delivers petrolatum With a solvent substan 
tially miscible therein, at a concentration of from about 25% 
to about 95% by Weight of the foam. Preferably the amount of 
petrolatum is about more than about 35% and more prefer 
ably the amount of petrolatum is more than about 50% or 
more than about 55% or more than about 60%. 

[0055] The present invention relates to a non-aqueous, non 
alcoholic, non-silicone, foamable carrier composition com 
prising: 
[0056] (1) a petrolatum or mixtures thereof With a solvent 

substantially miscible therein, at a concentration of about 
25% to about 95% by Weight prior to the addition of pro 
pellant; 

[0057] (2) at least one surfactant or surfactant system, at a 
concentration of about 0.1% to about 20% by Weight; prior 
to the addition of propellant; 

[0058] (3) at least one lique?ed or compressed gas propel 
lant at a concentration of about 10% to about 35% by 
Weight of the total composition; and Wherein the compo 
sition is stored in an aerosol container and upon release 
expands to form a breakable foam. 

[0059] In one or more embodiments the solvent substan 
tially miscible in petrolatum is from about 1% to about not 
more than 68% by Weight of the composition, preferably 
about not more than 55%, more preferably about not more 
than 45% by Weight of the composition. 
[0060] The present invention further relates to said compo 
sitions additionally comprising one or more additional active 
agents. 
[0061] Thus, the present invention also relates to a non 
aqueous, non-alcoholic, non-silicone, foamable pharmaceu 
tical or cosmetic composition comprising: 
[0062] (1) a petrolatum or mixtures thereof With a solvent 

substantially miscible therein, at a concentration of about 
25% to about 95% by Weight prior to the addition of pro 
pellant; 

[0063] (2) at least one surfactant or surfactant system; at a 
concentration of about 0.1% to about 20% by Weight prior 
to the addition of propellant; 

[0064] (3) at least one lique?ed or compressed gas propel 
lant at a concentration of about 10% to about 35% by 
Weight of the total composition; 

[0065] (4) at least one foam adjuvant; and 
[0066] (5) an effective amount of an active pharmaceutical 

agent; 
[0067] and Wherein the Wherein the composition is How 

able or ?oWable to a degree and or is shakable or substan 
tially so When stored in an aerosol container and upon 
release expands to form a breakable foam. 

[0068] In one or more embodiments the solvent substan 
tially miscible in petrolatum or mixtures thereof is a hydro 
phobic solvent or an unctuous additive. 
[0069] In a particular embodiment the solvent is an oil, 
preferably a therapeutically active oil. Thus, the present 
invention relates to said composition comprising one or more 
therapeutically active oils. The presence of oil on the one 
hand acts to soften and increase the ?uidity of the petrolatum 
or mixtures thereof but on the other hand it signi?cantly and 
substantially complicates the formulation and the selection of 
surfactants and other solvents and or foam adjuvants and or 
propellants appropriate to achieve a foam of quality. 
[0070] In an embodiment the solvent comprises a mineral 
oil. In other embodiments the solvent comprises a therapeutic 
oil. 
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[0071] In an embodiment, the gas propellant and its amount 
can be signi?cant in improving the characteristics of the 
foam. Indeed the propellant may itself be a solvent With 
respect to the foamable composition even though ultimately 
the propellant disappears from the composition upon release 
as it expands to form a breakable foam. 

[0072] In an embodiment, the gas propellant comprises n 
butane. 
[0073] In an embodiment, the gas propellant comprises a 
mixture of n-butane, isobutane and propane. The mixture may 
be varied as a man skilled in the art Would appreciate. 

[0074] In some embodiments, the foamable cosmetic or 
pharmaceutical composition is non-?ammable, Wherein said 
gas propellant contains hydro?uorocarbon. 

LoW Water Content Formulations 

[0075] The aforesaid description of the non-aqueous for 
mulations is also generally applicable to the loW Water con 
tent or substantially non-aqueous formulations herein With 
Where necessary appropriate changes as Would be appreci 
ated by a man of the art. For example, Where Waterless is 
mentioned above the compositions further described beloW 
may also be Waterless but Without substantial amounts of a 
hydrophobic oil or Where the compositions described beloW 
contain some small amount of Water the compositions are 
formulated as an emulsion as opposed to a single phase. 
Similarly, Where compositions above refer to a solvent Which 
is substantially miscible in petrolatum, the compositions 
beloW are primarily concerned With hydrophilic or polar sol 
vents. Thus, the previous section may be read and applied to 
these formulations With these points in mind. Other embodi 
ments by Way of example are speci?cally described beloW. 
[0076] Petrolatum foamable compositions Wherein the pet 
rolatum phase is the main phase of the composition that are 
shakable and can expand to produce a good quality foam 
Without the propellant having a signi?cant cooling effect are 
described and can provide an improved delivery system over 
ointments and creams. 

[0077] Petrolatum foamable and non-aqueous petrolatum 
foamable compositions in Which the petrolatum phase is the 
main phase of the composition and contains an active ingre 
dient distributed homogeneously in the composition are 
described. These compositions provide an improved delivery 
system over ointments and creams. 

[0078] In one or more embodiments, petrolatum foamable 
compositions are provided Without a cosolvent in Which the 
petrolatum phase is the main phase of the composition and 
contains substantial amounts of an active ingredient distrib 
uted homogeneously in the composition. 
[0079] In one or more embodiments, petrolatum foamable 
compositions are provided in Which the solvent is a propel 
lant, Which evaporates on expansion to produce a foam. The 
petrolatum phase is the main phase of the composition and 
can contain substantial amounts of an active ingredient dis 
tributed homogeneously in the composition. 
[0080] In one or more embodiments, a foamable petrola 
tum composition is suitable for use as a base for delivery of 
not merely one type of API but is adaptable for use With one 
or more API’s from a Wide range of different types of API’s 
With relatively minimal or minor adjustment to the vehicle. 
For example, by altering the amount of a component or by the 
addition of a buffer that provides a pH at Which the API is 
stable as Would be appreciated by a person skilled in the art. 
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[0081] The present invention also relates to stable non 
alcoholic foamable petrolatum based carriers and pharma 
ceutical and cosmetic compositions comprising a petrolatum 
or mixtures thereof, a surfactant, a propellant, With and With 
out a solvent Wherein the propellant dissolves in the compo 
sition and Which When stored in a pres suriZed canister rapidly 
expands on release to produce a breakable foam. 
[0082] The present invention also relates to stable non 
alcoholic foamable petrolatum based carriers and pharma 
ceutical and cosmetic compositions comprising a petrolatum 
or mixtures thereof, a surfactant, a propellant, With and With 
out a solvent Wherein the propellant dissolves in the compo 
sition and Which are resistant to creaming at 3000 rpm for at 
least 10 minutes. 
[0083] The present invention also relates to stable non 
alcoholic foamable petrolatum based pharmaceutical and 
cosmetic compositions comprising petrolatum mixtures. 
[0084] The present invention also relates to stable non 
alcoholic foamable petrolatum based pharmaceutical compo 
sitions comprising petrolatum, a surfactant, a solvent, a pro 
pellant, and an active agent Wherein the active agent is 
insoluble and is distributed uniformly in the composition 
Which does not contain a non propellant organic cosolvent. 
[0085] The present invention also relates to stable non 
alcoholic foamable pharmaceutical emulsion compositions 
comprising petrolatum, a surfactant, a solvent, a propellant, 
and an active agent, Wherein the composition or a phase 
thereof is able at least to a very limited degree to solubiliZe the 
active agent; and or so that the composition does not comprise 
a non propellant organic cosolvent. 

[0086] The present invention also relates to stable non 
alcoholic foamable petrolatum based pharmaceutical compo 
sitions comprising a petrolatum or mixtures thereof, a surfac 
tant, a solvent, a propellant, and an active agent Wherein the 
composition or a phase of the composition is able to a degree 
to solubaliZe the active agent. 
[0087] The present invention relates to stable non-alcoholic 
foamable petrolatum based compositions Wherein each com 
position is shakable or substantially shakable stored in an 
aerosol container and upon release expands to form a break 
able foam that effectively delivers petrolatum at a concentra 
tion of about 50% to about 95% by Weight of the foam. 
Preferably petrolatum is delivered at a concentration of at 
least about 55%, and more preferably at least about 60%. 
[0088] The present invention relates to stable non-alcoholic 
foamable petrolatum based compositions Wherein each com 
position is ?oWable or ?oWable to a degree When stored in an 
aerosol container and upon release expands to form a break 
able foam that effectively delivers petrolatum at a concentra 
tion of about 50% to about 95% by Weight of the foam. 
[0089] The present invention relates to a stable non-alco 
holic foamable carrier composition comprising: 
[0090] (1) a petrolatum or mixtures thereof, at a concentra 

tion of about 50% to about 95% by Weight prior to the 
addition of propellant; 

[0091] (2) at least one surfactant or surfactant system; at a 
concentration of about 0.1% to about 15% by Weight; prior 
to the addition of propellant; 

[0092] (3) at least one lique?ed or compressed gas propel 
lant at a concentration of about 10% to about 35% by 
Weight of the total composition; 

[0093] and Wherein the composition is resistant to cream 
ing at 3000 rpm for at least 10 minutes; Wherein the com 
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position is stored in an aerosol container and upon release 
expands to form a breakable foam. 

[0094] The present invention further relates to said compo 
sitions comprising in addition a solvent, preferably Water or a 
hydrophilic solvent. In one or more embodiments the solvent 
is about not more than 40% by Weight of the composition. 
[0095] The present invention relates to a stable non-alco 
holic foamable pharmaceutical or cosmetic composition 
comprising: 
[0096] (1) a petrolatum or mixtures thereof, at a concentra 

tion of about 50% to about 95% by Weight prior to the 
addition of propellant; 

[0097] (2) at least one surfactant or surfactant system; at a 
concentration of about 0.1% to about 15% by Weight prior 
to the addition of propellant; 

[0098] (3) at least one lique?ed or compressed gas propel 
lant at a concentration of about 10% to about 35% by 
Weight of the total composition; 

[0099] (4) at least one solvent; and 
[0100] (5) an effective amount of an active pharmaceutical 

agent; 
[0101] and Wherein the composition is resistant to cream 

ing at 3000 rpm for at least 10 minutes; Wherein the com 
position is ?oWable or ?oWable to a degree When stored in 
an aerosol container and upon release expands to form a 
breakable foam. In an alternative embodiment the carrier 
composition is shakable or substantially so. 

[0102] The present invention further relates to said compo 
sition comprising one or more additional therapeutically 
active oils. 
[0103] In an embodiment the active agent is an alcoholic 
extract, an aqueous extract or an aqueous alcoholic extract. In 
such limited circumstances the amount of Water or loWer 
alcohol is permitted to the extent necessary to deliver an 
effective amount of the API. 
[0104] In an embodiment these substantially non-aqueous 
formulations and foams are also non-silicone and or non 
alcoholic or substantially so. 

Methods of Treatment Using Non-aqueous and Substantially 
Non-Aqueous Compositions 

[0105] The present invention further provides a method of 
treating, alleviating or preventing a disorder of mammalian 
subject, comprising administering a therapeutically effective 
amount of the herein-mentioned compositions to an af?icted 
target site. 
[0106] The present invention further provides a method of 
treating, alleviating or preventing a nappy rash of mammalian 
subject, comprising administering a therapeutically effective 
amount of the herein-mentioned compositions to an af?icted 
target site. In an embodiment the petrolatum based composi 
tion contains Zinc Oxide as an API for use against or to treat 
or prevent minor skin irritations (e.g., burns, cuts, poison ivy, 
rash, particularly diaper or nappy rash). The compositions 
described herein are ideal for carrying effective high concen 
trations of API. 
[0107] The present invention further provides a use of any 
of the herein-mentioned compositions for the manufacture of 
a medicament for treating, alleviating or preventing a disorder 
of a mammalian subject in need thereof. 
[0108] The present invention further provides a use of any 
of the herein-mentioned compositions for the manufacture of 
a medicament for treating, alleviating or preventing nappy 
rash of a mammalian subject in need thereof. 
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[0109] In one or more embodiments any of the foregoing 
methods of treatment may be applied by providing a ?rst 
pharmaceutical composition in a ?rst foam canister and a 
second pharmaceutical composition in a second canister. The 
contents of each canister may be applied individually in an 
appropriate sequence or at the same time. The canisters may 
be part of a dual or multi chamber foam delivery device. 

BRIEF DESCRIPTION OF THE DRAWING 

[0110] FIGS. 1a and 1b are pictures of tWo elevations (ver 
tical and horizontal) of a Waterless oil relatively loW petrola 
tum carrier composition With Aluminum starch octenyl suc 
cinate (“ASOS”) comprising a propellant, Which shoWs that 
the formulation is homogeneous and liquid. The formulation 
is presented in Example 1. 
[0111] FIGS. 2a and 1b are pictures of tWo elevations (ver 
tical and horizontal) of a Waterless carrier high petrolatum oil 
carrier composition comprising a propellant, Which shoWs 
that the formulation is homogeneous and liquid. The formu 
lation is presented in Example 2. 
[0112] FIG. 3 is a picture ofa Waterless carrier composition 
comprising a propellant, Which shoWs that the propellant is 
dissolved in the petrolatum of the composition and appears as 
a single translucent phase. 

DETAILED DESCRIPTION 

Non-Aqueous Formulations 
[0113] The present invention provides safe and effective 
foamable petrolatum based pharmaceutical and cosmetic 
vehicles and compositions. More particularly, it provides 
non-aqueous, non-alcoholic, non-silicone or essentially so, 
foamable petrolatum based pharmaceutical or cosmetic car 
riers and compositions in Which a petrolatum or mixtures 
thereof is the largest single component or is a substantial or 
major component by Weight in the carrier or composition. 
The present invention further provides loW Water content 
foamable petrolatum based pharmaceutical or cosmetic car 
riers in Which a petrolatum or mixture thereof is the largest 
single component or is a substantial or major component by 
Weight in the carrier or composition. The vehicle or compo 
sition further comprises at least one surfactant or surfactant 
system. The vehicle or composition further comprises at least 
one propellant Wherein the composition is stored in an aerosol 
container and upon release expands to form a foam. In one or 
more embodiments the carrier or composition further com 
prises one or more active agents Which may be insoluble, at 
least soluble to a very limited degree or soluble in the com 
position or a phase thereof. 
[0114] By loW Water content or essentially non-aqueous it 
is intended the formulations may have present a small amount 
of Water (i.e., incidental or trace amounts of Water). In one 
embodiment, the formulations have less than about 5% Water 
content. In one embodiment, the formulations have less than 
about 4% Water content. In one embodiment, the formula 
tions have less than about 3% Water content. In one embodi 
ment, the formulations have less than about 2% Water content. 
In one embodiment, the formulations have less than about 1% 
Water content. In one or more embodiments Where the com 

position is has loW Water content or is essentially non-aque 
ous it may contain a small amount of Water and in certain 
aspects the carrier or composition does not contain a non 
propellant organic co-solvent. 
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[0115] It Was unexpectedly discovered that after dissolving 
the propellant into pre-foam formulations Without solvent so 
that the viscosity is high that a change in the petrolatum 
formulation is observed such that it is shakable and ?oWable. 
It is believed that in certain embodiments some compositions 
may be marginally or apparently non-shakable and still have 
a degree of ?oWability such that a good quality foam can be 
expelled from the canister. 
[0116] The present invention also relates to foamable pet 
rolatum based pharmaceutical and cosmetic compositions 
comprising petrolatum mixtures. By combining appropriate 
amounts of different types of petrolatum With a solvent sub 
stantially miscible therein it is possible for example, to pre 
pare foams Which are able to mimic substantially barrier 
properties of petrolatum ointments and petrolatum based bar 
rier creams for nappy rash. In one embodiment a loW melting 
point petrolatum is mixed With a petrolatum With a higher 
melting point. In certain embodiments the major petrolatum 
is the loWer molecular Weight petrolatum. In other embodi 
ments the petrolatum is mixed in a ratio for example, of about 
5:1; 4:1; 3:1; 2:1; or 1:1 of loWer melting point to higher 
melting point petrolatum. In some embodiments the ratio of 
mixture can be of hi gher melting point to loWer melting point. 
In certain embodiments a softer type of petrolatum is utiliZed 
on its oWn or in a mixture. 

[0117] In an embodiment it Was surprisingly found that it 
Was possible to exclude stabiliZers other than a surfactant and 
still prepare a reasonable foam in the presence of ASOS, 
Which Whilst improving skin feel can ameliorate foam quality 
[0118] In one or more embodiments it is possible to incor 
porate uniformly into a petrolatum based foamable vehicle, 
pharmaceutically or cosmetically effective amounts of one or 
more active cosmetic, therapeutic or pharmaceutical ingredi 
ents (agents). 
[0119] In one or more embodiments it is possible to incor 
porate uniformly into a petrolatum based foamable vehicle, 
substantial amounts of one or more active ingredients. 

[0120] In one or more embodiments it is possible to deliver 
uniformly in a foam produced from a petrolatum based foam 
able vehicle, an amount of active ingredients of up to about 
33% preferably up to 20% by Weight of the composition 
before addition of propellant. 
[0121] In one or more embodiments, the foamable carriers 
described herein are suitable for use as a base for delivery of 
not merely one type of API but are adaptable for use With one 
or more API’s from a Wide range of different types of API’s 
With relatively minimal or minor adjustment to the carrier, for 
example, by altering the amount of a component, as Would be 
appreciated by a person skilled in the art. Although pH applies 
to aqueous environments in one or more embodiments the 
presence of a buffer or pH agent can also help to provide a 
stable environment for an active agent. In a preferred aspect 
the buffer or pH agent is provided in an effective amount that 
provides a pH at Which the API is stable. Likewise chelating 
agents, antioxidants and anti-ionization agents may also be 
usefully added 
[0122] In one or more embodiments there is provided a 
foamable vehicle or carrier that is suitable for use as a base for 
delivery for API ’s, Which are by their nature destabiliZes, With 
relatively minimal or minor adjustment to the vehicle or in the 
method of preparation. Pharmaceuticals that have a hydro 
phobic region may be absorbed at least partially by the hydro 
phobic carrier compositions. Thus, the identi?cation of pet 
rolatum based compositions that are effective in having anti 
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destabilization properties in combination With at least one 
surfactant or surfactant system provides special advantages 
and is another embodiment. 

[0123] In one or more embodiments there is provided a 

non-aqueous, non-alcoholic, non-silicone, foamable carrier 
composition comprising: 
[0124] (1) a petrolatum or mixtures thereof With a solvent 

substantially miscible therein, at a concentration of about 
25% to about 95% by Weight prior to the addition of pro 
pellant; 

[0125] (2) at least one surfactant or surfactant system; at a 
concentration of about 0.1% to about 20% by Weight; prior 
to the addition of propellant; 

[0126] (3) at least one lique?ed or compressed gas propel 
lant at a concentration of about 10% to about 35% by 
Weight of the total composition; 

[0127] and Wherein the composition is stored in an aerosol 
container and upon release expands to form a breakable 
foam. 

[0128] In certain embodiments the foamable carriers and 
compositions described herein are resistant to centrifugation 
at 1000 rpm for at least 10 minutes, for example, When the 
petrolatum concentration is relatively high. 
[0129] In one or more embodiments there is provided a 
non-aqueous, non-alcoholic, non-silicone, foamable carrier 
composition comprising: 
[0130] (1) a petrolatum or mixtures thereof With a solvent 

substantially miscible therein, at a concentration of about 
20% to about 95% by Weight prior to the addition of pro 
pellant; 

[0131] (2) at least one surfactant or surfactant system; at a 
concentration of about 0.1% to about 20% by Weight prior 
to the addition of propellant; 

[0132] (3) at least one lique?ed or compressed gas propel 
lant at a concentration of about 10% to about 35% by 
Weight of the total composition; 

[0133] (4) at least one foam adjuvant; and 
[0134] (5) an effective amount of an active pharmaceutical 

agent; 
[0135] and Wherein the composition is ?oWable or ?oWable 

to a degree and or is shakable or substantially so When 
stored in an aerosol container and upon release expands to 
form a breakable foam having a foam hardness in the range 
of about 5 g to about 100 g. 

[0136] A breakable foam is thermally stable or substan 
tially so, yet breaks under sheer force. The breakable foam is 
not “quick breaking”, i.e., it does not readily collapse upon 
exposure to body temperature environment. Sheer-force 
breakability of the foam is clearly advantageous over ther 
mally induced breakability, (due to, for example, the presence 
of alcohol) since it alloWs comfortable application and Well 
directed administration to the target area. 

[0137] ‘Shakability’ in the context herein means that the 
composition contains some or su?icient How to alloW the 
composition to be mixed or remixed on shaking. By shakable 
it indicates that some motion or movement of the formulation 
can be sensed When the canister containing the formulation is 
shaken or is ?rmly shaken. 

[0138] In one or more embodiments there is provided a 
non-aqueous, non-alcoholic, non-silicone, foamable carrier 
composition comprising: 
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[0139] (1) a petrolatum or mixtures thereof With a solvent 
substantially miscible therein, at a concentration of about 
50% to about 95% by Weight prior to the addition of pro 
pellant; 

[0140] (2) at least one surfactant or surfactant system; at a 
concentration of about 0.1% to about 20% by Weight prior 
to the addition of propellant; 

[0141] (3) at least one lique?ed or compressed gas propel 
lant at a concentration of about 10% to about 35% by 
Weight of the total composition; 

[0142] (4) at least one foam adjuvant; and 
[0143] (5) an effective amount of an active pharmaceutical 

agent; 
[0144] and Wherein the composition is resistant to centrifu 

gation at 1000 rpm for at least 10 minutes; Wherein the 
composition is ?oWable or ?oWable to a degree and or is 
shakable or substantially so When stored in an aerosol 
container and upon release expands to form a breakable 
foam. 

[0145] In one or more embodiments the foamable carriers 
and compositions described herein are stored in an aerosol 
container and upon release expands to form a breakable foam 
having a foam hardness in the range of about 5 g to about 100 
g. 
[0146] In a further embodiment the foam hardness is in the 
range of about 10 g to about 90 g or more preferably about 15 
g to about 55 g. 
[0147] In a further embodiment the petrolatum or mixture 
thereof in?uences foam hardness such that the foam produced 
is soft. Softness especially With stability improves usability. If 
the foam, for example, is intended upon application to form a 
barrier, the attribute of softness should be adjusted, balanced, 
increased or reduced With the need to provide an effective 
barrier. A little less softness can be achieved, for example, by 
adding a proportion of petrolatum With a higher melting point 
or increasing the amount of Waxy or solid surfactant. Alter 
natively it may be achieved by reducing the amount of solvent 
or liquid surfactant. To the extent liquid surfactant is reduced 
it may be compensated by increasing solid or Waxy surfactant 
or by addition of foam adjuvants. 
[0148] In a further embodiment petrolatum or mixtures 
thereof is betWeen about 57% to about 90% by Weight of the 
foamable carrier (i.e., prior to the addition of propellant). 
[0149] In a further embodiment petrolatum or mixtures 
thereof is preferably betWeen about 57% to about 82% by 
Weight of the foamable carrier. 
[0150] In a further embodiment the surfactant or surfactant 
system is preferably betWeen about 3% to about 15% by 
Weight of the foamable carrier (i.e., prior to the addition of 
propellant). 
[0151] The ratio betWeen the petrolatum and solvent is 
determined according to the desirable level of petrolatum and 
the importance of the solvent from one or more non limiting 
aspects including, therapeutic effect, liquefying effect, hard 
ness, resistance to centrifugation, enhancing solubility or 
penetration, and taking into account appropriate and desir 
able pharmacologic and safety properties of the product. 
Typically, the solvent to petrolatum ranges betWeen about 3 :1 
and about 1:100, for example, about 3: 1, about 2: 1, about 1 :1, 
about 1:2, about 1:3, about 1:4, about 1:5 about, about 1:10; 
about 2:25, about 1:15, about 2:35, about 1:20, about 2:45 and 
about 1:25, about 1:30; about 1:40 about 1:50; about 1:60; 
about 1:70; about 1:80; about 1:90; about 1:100 preferably 
betWeen about 1:15 to about 1:60. 
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[0152] In one or more embodiments the solvent is a PPG 
alkyl ether, preferably PPGl 5 stearyl ether. 
[0153] In one or more embodiments the solvent is a com 
bination of an oil and a PPG alkyl ether. In a preferred 
embodiment the oil comprises a light mineral oil and the ether 
comprises PPGlS stearyl ether. 
[0154] In one or more embodiments the surfactant or com 
bination of surfactants is selected from one or more of the 
group consisting of ceteth20, steareth 2, steareth 20, glucose 
methyl stearate, methyl glucose sesquistearate, Span 20, 
Span 80, TWeen 20, and TWeen 80. 
[0155] In one or more embodiments the combination of 
surfactants is a complex emulgator. 
[0156] In one or more embodiments the foam adjuvant is 
selected from one or more of the group consisting of oleyl 
alcohol, behenyl alcohol, and cetostearyl alcohol. 
[0157] In one or more embodiments the foam adjuvant is 
selected from one or more of the group consisting of cetyl 
alcohol, and stearyl alcohol. 
[0158] In a further embodiment the surfactant and its 
amount is selected so that the composition is suf?ciently 
shakable so that substantially uniform foam extrusion is pos 
sible. In general terms, as the amount of solid or Waxy sur 
factant is increased the shakability of the formulation reduces 
until a limitation point is reached Where the formulation 
becomes non shakable and unsuitable. To this extent the 
maximum effective amount of surfactant that may be used 
may be limited by the need for shakability. 
[0159] In a further embodiment the surfactant and its 
amount is selected so that the composition is suf?ciently 
?oWable so that substantially uniform foam extrusion is pos 
sible. In general terms, as the amount of solid or Waxy sur 
factant is increased the ?oWability of the formulation reduces 
until a limitation point is reached Where the formulation 
becomes non ?oWable and unsuitable To this extent, the maxi 
mum effective amount of surfactant that may be used may be 
limited by the need for some ?oWability. 
[0160] In selecting a suitable surfactant or combination 
thereof it should be borne in mind that in certain exceptional 
embodiments the composition may be marginally shakable or 
apparently non shakable but nevertheless is ?oWable or How 
able to a degree that it can ?oW under the pressure of the 
propellant through an aerosol valve to expand and form a 
good quality foam. This exception may be due to one or more 
of a number of factors such as, the high viscosity, the softness, 
the lack of crystals, the pseudoplastic or semi pseudo plastic 
nature of the composition and the dissolution of the propel 
lant into the petrolatum. In such circumstances apart from 
using a standard dip tube aerosol system in certain embodi 
ments an inverse canister system Without a dip tube may be 
preferred and is ideal for formulations Which are ?oWable to 
a degree but are apparently or marginally non shakable. 
[0161] In a further embodiment the propellant or mixtures 
thereof and amounts thereof are selected so that the compo 
sition is suf?ciently shakable so that substantially uniform 
foam extrusion is possible. An aspect of this embodiment is 
the property of the propellant to form a single phase With 
petrolatum. 
[0162] In a further embodiment the propellant or mixtures 
thereof and amounts thereof are selected so that the compo 
sition is suf?ciently ?oWable so that substantially uniform 
foam extrusion is possible. An aspect of this embodiment is 
the property of the propellant to form a single or homoge 
neous phase With petrolatum. 
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[0163] In a further embodiment the propellant and the sur 
factant or surfactant system and their amounts are selected so 
that the composition is suf?ciently shakable so that substan 
tially uniform foam extrusion is possible. 
[0164] In a further embodiment the propellant and the sur 
factant or surfactant system and their amounts are selected so 
that the composition is suf?ciently ?oWable so that substan 
tially uniform foam extrusion is possible. 
[0165] In a further embodiment the propellant is preferably 
betWeen about 5% to about 30% by Weight of the composi 
tion. 
[0166] In a further embodiment the propellant is preferably 
betWeen about 8% to about 20% by Weight of the composi 
tion. 
[0167] In a further embodiment the propellant is in a su?i 
cient amount to expel the composition from the canister upon 
actuation to form a foam but is not su?icient to have a cooling 
effect on application of the foam to the skin. 
[0168] In a further embodiment the foam produced from 
the composition or carrier is capable of remaining substan 
tially unchanged after at least one freeZe thaW cycle. 
[0169] In a further embodiment the degree of solubility of 
the active agent is slightly, sparingly or more soluble. 
[0170] In a further embodiment the degree of solubility of 
the active agent is very slightly soluble. 
[0171] In certain embodiments Where the composition has 
loW Water content or is essentially non-aqueous, the carrier or 
composition does not comprise a non propellant organic co 
solvent. 
[0172] In a further embodiment the active ingredient may 
be a cosmetic agent or a placebo. In Which case, the carrier 
composition may itself be useful for the treatment prevention 
or amelioration of various general skin and cosmetic com 
plaints such as aging, atopic dermatitis, contact dermatitis 
and radiation or burn injury and the like. 
[0173] In one or more embodiments the composition fur 
ther comprises one or more additional active agents. In a 
preferred embodiment the active agents compliment each 
other or may have a synergistic effect. 

[0174] In one or more embodiments comprises one or more 
additional therapeutically active oils. 
[0175] In some embodiments, the foamable cosmetic or 
pharmaceutical composition is non-?ammable, Wherein said 
gas propellant contains hydro?uorocarbon. 
[0176] In one or more embodiments there is provided a 
method of treating, alleviating or preventing a disorder of 
mammalian subject, comprising administering a therapeuti 
cally effective amount of the above-mentioned compositions 
to an af?icted target site. 

[0177] In one or more embodiments there is provided a 
method of treating, alleviating or preventing nappy rash in a 
mammalian subject, comprising administering a therapeuti 
cally effective amount of the above-mentioned compositions 
to an af?icted target site. 

[0178] In one or more embodiments there is provideduse of 
a therapeutically effective amount of the above-mentioned 
compositions in the manufacture of a medicament. 
[0179] In one or more embodiments there is further pro 
vided a therapeutically effective amount of the above-men 
tioned compositions for use in the manufacture of a medica 
ment. 

[0180] In one or more embodiments the petrolatum may 
alone or in combination With a stabiliZing agent or vica versa 



US 2008/0260655 A1 

may help to ameliorate, counteract, or overcome undesirable 
effects and drawbacks of an API, such as destabilization, 
precipitation or breakdoWn. 

[0181] In one or more embodiments the stabilizing agent 
can also assist or improve the skin feeling. Non limiting 
examples are polymeric agent such as ASOS, an alkyl lactate 
such as C-12 to C-15 alkyl lactate, a cellulose like carboxym 
ethyl cellulose sodium and microcrystalline cellulose or 
methocel and xantham gum. In a preferred embodiment the 
polymeric agent comprises ASOS. 
[0182] Additionally, in one or more embodiments there is 
provided foamable petrolatum based compositions that are 
stable and able to provide some of the main attributes of a 
petrolatum composition When delivered as a topical substan 
tially uniform and stable foam and Without the use of an 
alcohol in the formulation. 

[0183] Additionally, in one or more embodiments there is 
provided foamable petrolatum based compositions that are 
stable and able to provide some of the main attributes of a 
petrolatum composition When delivered as a topical substan 
tially uniform and stable foam With barrier properties and 
Without the use of a volatile alcohol and or a volatile silicone 
in the formulation. In an embodiment the barrier properties 
are enhanced or improved by the refatting qualities of the 
solvent substantially miscible in the petrolatum. 
[0184] In one or more embodiments a foamable pharma 
ceutical composition is provided also incorporating an added 
hydrophobic solvent, for example, as a look and feel 
enhancer, solubility enhancer or deliverability enhancer. 
[0185] In one or more embodiments a foamable pharma 
ceutical composition is provided also incorporating an added 
polar solvent, for example, as penetration enhancer, solubility 
enhancer or deliverability enhancer. Preferably the enhancer 
is selected to be substantially miscible in the composition. In 
one or more embodiments the polar solvent or the potent 
solvent is in a small amount. 

[0186] In one or more embodiments non limiting examples 
of other non-aqueous solvents, Which preferably are added in 
small amounts are solvents such as polyethylene glycol 
(PEG), isosorbide derivatives, such as dimethyl isosorbide, 
propylene gycol (PG), hexylene glycol and glycerin, diethyl 
ene glycol monoethyl ether, a liquid polyethylene glycol, 
glycofurol, tetrahydrofurfuryl alcohol, polyethyleneglycol, 
ether, DMSO, a pyrrolidone, N-methylpyrrolidones, N-Me 
thyl-2-pyrrolidone, 1-Methyl-2-pyrrolidinone, ethyl proxi 
tol, dimethylacetamide, a PEG-type surfactant, an alpha 
hydroxy acid, lactic acid and glycolic acid, hexylene glycol, 
benzyl alcohol, DMSO, glycofurol and ethoxydiglycol (tran 
scutol), butylene glycols, glycerol, pentaerythritol, sorbitol, 
mannitol, oligosaccharides, monooleate of ethoxylated glyc 
erides having about 8 to 10 ethylene oxide units, and cyclo 
dextrins, esters, such as ethyl propionate, tributylcitrate, 
acetyl triethylcitrate, acetyl tributyl citrate, triethylcitrate, 
ethyl butyrate, propylene glycol monoacetate, propylene gly 
col diacetate, .epsilon.-caprolactone and isomers thereof, 
.delta.-valerolactone and isomers thereof, .beta.-butyrolac 
tone and isomers thereof; and other solubilizers knoWn in the 
art, such as dimethyl acetamide. 

[0187] In an embodiment the non-aqueous solvent is 
monooctanoin. 

[0188] In one or more embodiments a foamable pharma 
ceutical composition is provided Wherein the ratios of surfac 
tant, petrolatum and added polar solvent as penetration 
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enhancer are selected or adapted to provide a selected phar 
macological or safety property. 
[0189] In one or more embodiments a foamable pharma 
ceutical composition is provided also incorporating a poly 
meric agent. The polymeric agent Whilst it is believed to be 
non essential can be useful in improving foam characteristics 
including hardness, viscosity, and feel. 
[0190] In one or more embodiments the polymeric agent is 
selected from a bioadhesive agent, a gelling agent, a ?lm 
forming agent and a phase change agent and can be from 
about 0.01% to about 5% by Weight. 
[0191] In one or more embodiments of the pharmaceutical 
or cosmetic foamable product is non-?ammable. 
[0192] According to one or more embodiments, the foam 
able composition is non-alcoholic or alcohol free, i.e., free of 
short chain alcohols. Short chain alcohols, having up to 5 
carbon atoms in their carbon chain skeleton and one hydroxyl 
group, such as ethanol, propanol, isopropanol, butaneol, iso 
butaneol, t-butaneol and pentanol, are considered less desir 
able solvents or polar solvents due to their skin-irritating 
effect. In one or more further embodiments, the composition 
is substantially alcohol-free and can includes less than about 
5% ?nal concentration of loWer alcohols, preferably less than 
about 2%, more preferably less than about 1%. Where the 
active ingredient is provided in an alcoholic extract then in 
such limited circumstances the alcoholic content may be up to 
about 8%. 
[0193] Non-limiting bene?ts include: 

[0194] the ability of the resultant foam to conserve of 
skin barrier properties; 

[0195] the reduction of skin irritation; 
[0196] satisfactory or increased penetration of the active 

or bene?cial agent Whilst replenishing the skin for 
example by moisturizing or adding fats or oils; 

[0197] The ratio betWeen the stabilizing agent orpolymeric 
agent and petrolatum is determined according to the desirable 
level of petrolatum and taking into account appropriate and 
desirable phar'macologic and safety properties of the product. 
Typically, the stabilizing agent to petrolatum ranges betWeen 
about 1:5 and about 1:100, for example, about 1 :5, about 2: 1 5, 
about 1:10, about 2:25, about 1:15, about 2:35, about 1:20, 
about 2:45 and about 1:25, about 1:30; about 1:40 about 1:50; 
about 1:60; about 1:70; about 1:80; about 1:90; about 1:100 
preferably betWeen about 1:15 to about 1:60. 

LoW Water Content Formulations 

[0198] As indicated herein the aforesaid description of the 
non-aqueous formulations is also generally applicable to the 
loW Water content formulations herein With Where necessary 
appropriate changes as Would be appreciated by a man of the 
art. The non limiting examples given in the Summary also 
apply here. Thus, the previous section may be read and 
applied to these formulations With these points in mind. Other 
embodiments by Way of example are speci?cally described 
beloW. 
[0199] The present invention relates to stable non-alcoholic 
foamable petrolatum based carriers and pharmaceutical and 
cosmetic emulsion compositions comprising a petrolatum or 
mixtures thereof, a surfactant, and a propellant and in certain 
cases a solvent, With and Without the addition of an active 
agent, Wherein the foam produced by the carrier or pharma 
ceutical composition When packaged in an aerosol container 
and released has a foam hardness in the range of about 5 g to 
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about 100 g. Unexpectedly some of the compositions shoW 
hardness measurements in the upper range and yet have a 
relatively soft feeling. 
[0200] The present invention relates to stable non-alcoholic 
foamable petrolatum based carriers and pharmaceutical and 
cosmetic emulsion compositions With very high viscosity 
measurements prior to addition of the propellant. In one or 
more embodiments the pre foam formulation can have a Wide 
range of viscosity from about 500,000 to about 12,000 CP or 
less. For example, from about 500,000 to about 300,000, from 
about 400,000 to about 150,000; from about 375,000 to about 
225,000; from about 225,000 to about 75,000; from about 
125,000 to about 12,000 or less. 
[0201] It Was unexpectedly discovered that after dissolving 
the propellant into pre foam formulations With such high 
viscosity that there is a change in the petrolatum such that it is 
shakable and ?oWable. It is believed that in certain embodi 
ments some compositions may be marginally or apparently 
non shakable and still have a degree of ?oWability such that a 
good quality foam can be expelled from the canister. 
[0202] The present invention also relates to stable non 
alcoholic foamable petrolatum based pharmaceutical and 
cosmetic compositions comprising petrolatum mixtures. It 
Was discovered that by combining appropriate amounts of 
different types of petrolatum foams Which are able to mimic 
the barrier properties of petrolatum ointments and particu 
larly petrolatum based barrier creams for nappy rash. In one 
embodiment a loW melting point petrolatum is mixed With a 
petrolatum With a higher melting point. In certain embodi 
ments the major petrolatum is the loWer molecular Weight 
petrolatum. In other embodiments the petrolatum is mixed in 
a ratio for example, ofabout 5:1; 4:1; 3:1; 2:1; or 1:1 ofloWer 
melting point to higher melting point petrolatum. In some 
embodiments the ratio of mixture can be of higher melting 
point to loWer melting point. 
[0203] In an embodiment it Was surprising found that it Was 
possible to exclude stabiliZers other than a surfactant and still 
prepare a creamy stable foam Without and With an active 
pharmaceutical ingredient. 
[0204] In one or more embodiments there is provided a 
foamable vehicle that is suitable for use as a base for delivery 
of not merely one type of active pharmaceutical ingredient 
(API) but is adaptable for use With one or more API’s from a 
Wide range of different types of API’s With relatively minimal 
or minor adjustment to the vehicle. For example, for compo 
sitions With a solvent, by altering the amount of a component 
or by the addition of a buffer that provides a pH in an aqueous 
environment or a postulated pH in a non-aqueous environ 
ment in Which the API is stable and or by use of a chelating 
agent as is described beloW as Would be appreciated by a 
person skilled in the art. 

[0205] In one or more embodiments there is provided a 
stable non-alcoholic foamable carrier composition compris 
ing: 
[0206] (1) a petrolatum or mixtures thereof, at a concentra 

tion of about 50% to about 95% by Weight prior to the 
addition of propellant; 

[0207] (2) at least one surfactant; at a concentration of 
about 0.1% to about 15% by Weight; prior to the addition of 
propellant; 

[0208] (3) at least one lique?ed or compressed gas propel 
lant at a concentration of about 10% to about 35% by 
Weight of the total composition; 
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[0209] and Wherein the composition is resistant to cream 
ing at 3000 rpm for at least 10 minutes; Wherein the com 
position is stored in an aerosol container and upon release 
expands to form a breakable foam and Wherein the carrier 
is shakable or substantially so. 

[0210] In one or more embodiments there is provided a 
stable non-alcoholic foamable carrier composition compris 
mg: 
[0211] (1) a petrolatum or mixtures thereof, at a concentra 

tion of about 50% to about 95% by Weight prior to the 
addition of propellant; 

[0212] (2) at least one surfactant; at a concentration of 
about 0.1% to about 15% by Weight; prior to the addition of 
propellant; 

[0213] (3) at least one lique?ed or compressed gas propel 
lant at a concentration of about 10% to about 35% by 
Weight of the total composition; 

[0214] and Wherein the composition is resistant to cream 
ing at 3000 rpm for at least 10 minutes; Wherein the com 
position is ?oWable or ?oWable to a degree When stored in 
an aerosol container and upon release expands to form a 
breakable foam. 

[0215] In one or more embodiments there is provided a 
stable non-alcoholic foamable carrier composition compris 
ing: 
[0216] (1) a petrolatum or mixtures thereof, at a concentra 

tion of about 50% to about 95% by Weight prior to the 
addition of propellant; 

[0217] (2) at least one surfactant or surfactant system; at a 
concentration of about 0. 1 % to about 15% by Weight; prior 
to the addition of propellant; 

[0218] (3) at least one lique?ed or compressed gas propel 
lant at a concentration of about 10% to about 35% by 
Weight of the total composition; 

[0219] and Wherein the composition is resistant to cream 
ing at 3000 rpm for at least 10 minutes; Wherein the com 
position is stored in an aerosol container and upon release 
expands to form a breakable foam having a foam hardness 
in the range of about 5 g to about 100 g and Wherein the 
carrier is shakable or substantially so. 

[0220] In one or more embodiments there is provided a 
stable non-alcoholic foamable pharmaceutical or cosmetic 
composition comprising: 
[0221] (1) a petrolatum or mixtures thereof, at a concentra 

tion of about 50% to about 95% by Weight prior to the 
addition of propellant; 

[0222] (2) at least one surfactant or surfactant system; at a 
concentration of about 0.1% to about 15% by Weight prior 
to the addition of propellant; 

[0223] (3) at least one lique?ed or compressed gas propel 
lant at a concentration of about 10% to about 35% by 
Weight of the total composition; 

[0224] (4) at least one solvent; and 
[0225] (5) an effective amount of an active pharmaceutical 

agent; and Wherein the carrier is resistant to creaming at 
3000 rpm for at least 10 minutes; 

[0226] Wherein the composition is stored in an aerosol con 
tainer and upon release expands to form a breakable foam 
and Wherein the carrier is shakable or substantially so. 

[0227] The present invention relates to a stable non-alco 
holic foamable pharmaceutical or cosmetic composition 
comprising: 
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[0228] (1) a petrolatum or mixtures thereof, at a concentra 
tion of about 50% to about 95% by Weight prior to the 
addition of propellant; 

[0229] (2) at least one surfactant or surfactant system; at a 
concentration of about 0.1% to about 15% by Weight prior 
to the addition of propellant; 

[0230] (3) at least one lique?ed or compressed gas propel 
lant at a concentration of about 10% to about 35% by 
Weight of the total composition; 

[0231] (4) a solvent; and 
[0232] (5) an effective amount of an active pharmaceutical 

agent; 
[0233] and Wherein the composition is resistant to cream 

ing at 3000 rpm for at least 10 minutes; Wherein the com 
position is ?oWable or ?oWable to a degree When stored in 
an aerosol container and upon release expands to form a 
breakable foam. 

[0234] In one or more embodiments there is provided a 
stable non-alcoholic foamable pharmaceutical or cosmetic 
composition comprising: 
[0235] (1) a petrolatum or mixtures thereof, at a concentra 

tion of about 50% to about 95% by Weight prior to the 
addition of propellant; 

[0236] (2) at least one surfactant or surfactant system; at a 
concentration of about 0.1% to about 15% by Weight prior 
to the addition of propellant; 

[0237] (3) at least one lique?ed or compressed gas propel 
lant at a concentration of about 10% to about 35% by 
Weight of the total composition; 

[0238] (4) a solvent; and 
[0239] (5) an effective amount of an active pharmaceutical 

agent; 
[0240] and Wherein the carrier is resistant to creaming at 
3000 rpm for at least 10 minutes; 

[0241] Wherein the composition is stored in an aerosol con 
tainer and upon release expands to form a breakable foam 
having a foam hardness in the range of about 5 g to about 
100 g and Wherein the carrier is shakable or substantially 
so. 

[0242] In a further embodiment the foam hardness is in the 
range of about 10 g to about 90 g or more, preferably about 30 
g to about 85 g. 
[0243] In a further embodiment the surfactant or surfactant 
system is preferably betWeen about 1% to about 10% by 
Weight of the composition prior to the addition of propellant. 
[0244] In a further embodiment the surfactant and its 
amount is selected so that the composition is suf?ciently 
shakable so that substantially uniform foam extrusion is pos 
sible. To this extent the maximum effective amount of surfac 
tant that may be used may be limited by the need for shak 
ability. 
[0245] In a further embodiment the surfactant and its 
amount is selected so that the composition is suf?ciently 
?oWable so that substantially uniform foam extrusion is pos 
sible. To this extent the maximum effective amount of surfac 
tant that may be used may be limited by the need for some 
?oWability. 
[0246] In a further embodiment the propellant is preferably 
betWeen about 10% to about 30% by Weight of the composi 
tion. 
[0247] In a further embodiment the propellant is preferably 
betWeen about 14% to about 26% by Weight of the composi 
tion. 
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[0248] In a further embodiment the active ingredient may 
be partially insoluble in a phase of the emulsion. In other 
embodiments it may be insoluble in a phase. 
[0249] In one or more embodiments a stabiliZing agent may 
alone or in combination With petrolatum help to ameliorate, 
counteract, or overcome undesirable effects and draWbacks of 
an API, such as destabilization, on an emulsion vehicle, on a 
phase, on micelles or on an interphase. In one or more 

embodiments the stabiliZing agent comprises a polymeric 
agent such as ASOS, an alkyl lactate such as C-12 to C-15 
alkyl lactate, carboxymethyl cellulose sodium and microc 
rystalline cellulose or methocel and xantham gum. For 
example, in preparing stable non-alcoholic petrolatum foam 
able pharmaceutical Water in oil emulsion compositions suit 
able for delivery of an active pharmaceutical ingredient a 
combination of surfactants, a metal starch, and an alkyl lac 
tate can be used to achieve a stable foam. 

[0250] When Water is present the foamable composition 
can be an emulsion, or microemulsion, or nanoemulsion. 

[0251] In an embodiment these loW Water content formu 
lations and foams are also non-silicone and or non-alcoholic 
or substantially so. 

General 

[0252] Solvent and optional ingredients are added to com 
plete the total mass of the foamable carrier to 100%. 

[0253] All % values are provided on a Weight (W/W) basis. 
In the examples the components of the composition are added 
to a total of 100% exclusive of the propellant. 

Aging 

[0254] Formulation of foam is a very delicate balance 
betWeen the functional inactive ingredients, excipients, 
Which contribute to bubble siZe, viscosity, hardness look and 
feel and stability. In order to assure accurate and continuous 
foam actuation, the Foam Formulation should during its 
intended life or use period be liquid and shakable in the 
canister, otherWise it Will not How easily and completely 
toWards and through the valve. In the context of high levels of 
petrolatum foamable formulations it is possible as an excep 
tion for the composition to be marginally or apparently non 
shakable Whilst the composition has a suf?cient degree of 
?oWability under pressure of the propellant that it is possible 
to obtain a good quality of foam. 
[0255] Stability of compositions of petroleum and solvents 
substantiality miscible therein together With surfactants and 
other additives is desired. Testing for aging as re?ected by 
creaming or phase separation Whilst normally considered in 
the realm of emulsions may also be used to explore Waterless 
compositions. The concept of creaming in Waterless single 
phase compositions may be arti?cial and not accurately appli 
cable and requires investigation. Resistance to creaming or 
phase separation can be determined by taking a sample and 
subjecting it to a signi?cant G force through centrifugation to 
simulate accelerated aging. Waterless compositions in Which 
petrolatum is the main component may have some inherent 
resistant to “creaming” or phase separation because of the 
physical properties of petrolatum. In the context of foamable 
compositions improved physical stability may be obtained by 
an appropriate choice of product viscosity through use of 
different blends of petrolatum together With one or more 
solvents substantially miscible in petrolatum plus a surfactant 
or surfactant system optionally in combination With stabiliZ 
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ing agents and or viscoelastic agents, Which can provide 
suitable rheology Whilst retaining the requirements of shak 
ability or at least ?oWability. In the context the solvents and 
the surfactants used can have a considerable in?uence on 
rheology, shakability and ?oWability. 
[0256] Where there is an emulsion, for example, When 
Water and surfactants are formulated With petrolatum stability 
of emulsions and resilience to creaming is desired. Emulsions 
in Which petrolatum is the main single component or is the 
main component may be inherently resistant to creaming 
because of the physical properties of petrolatum. In the con 
text of foamable emulsion compositions it has been discov 
ered that improved physical stability is obtained by an appro 
priate choice of product viscosity through use of different 
blends of petrolatum plus a surfactant or surfactant system 
optionally in combination With stabilizing agents and or vis 
coelastic agents, Which can provide suitable rheology Whilst 
retaining the requirements of shakability or at least ?oWabil 
ity and by controlling droplet size. 
[0257] By creaming it is meant that an upper layer forms. 
The creaming value is de?ned as the relative volume of the 
creamed phase and the total volume the sample. The expres 
sion used for calculation of the creaming volume is as fol 
loWs: 

v 
% Creaming: X 100 

total 

[0258] Creaming values are betWeen 1% and 99%, accord 
ingly. 100% means “no creaming” Which is the desirable best 
score. 0% (Zero value) indicates phase separation and is the 
Worst score. 

[0259] By physically durable it is intended that the formu 
lation is capable of physically Withstanding to a substantial 
degree at least one of centrifugation at about 1000 rpm for 
non-aqueous formulations and at about 3000 rpm for emul 
sions for about 10 minutes in each case; or one, or possibly 
more freeze thaW cycles; or a period of time at an elevated 
temperature of say 30° C. or say 400 C. for say about one 
month; or a prolonged period of time at room temperature for 
say about three months. In preferred embodiments the formu 
lations can Withstand 3 months at 30° C. or 40° C. and or 6 
months at room temperature. 

[0260] In an embodiment the composition should exhibit 
pseudoplastic rheological behavior. 
[0261] By selective use of appropriate stabilizing surfac 
tant, co-surfactants and optionally stabilizing polymers and 
foam adjuvants the compositions can be stabilized. By appro 
priate selection of agents, surfactants and solvent in a petro 
latum base composition to facilitate biocompatibility and to 
achieve the appropriate balance of physical properties, it is 
possible to prepare formulations that are resilient to aging 
When subjected to centrifugation Which couldbe extrapolated 
to re?ect a reasonable stable shelf life. 

Petrolatum 

[0262] Petrolatum is knoWn by various names including 
yelloW soft para?in, yelloW petrolatum, mineral jelly; and 
petroleum jelly. Petrolatum is a puri?ed mixture of semisolid 
saturated hydrocarbons having the general formula CMHZMZ, 
and is obtained from petroleum. The hydrocarbons consist 
mainly of branched and unbranched chains although some 

Oct. 23, 2008 

cyclic alkanes and aromatic molecules With para?in side 
chains may also be present. Some forms may contain a suit 
able stabilizer (antioxidant). It is mainly used as an emollient 
and ointment base in topical pharmaceutical formulations 
creams and transdermal applications. Therapeutically, sterile 
gauze dressings containing petrolatum may be used for non 
adherent Wound dressings. Petrolatum is additionally Widely 
used in cosmetics and in some food applications. It is odor 
less, and tasteless. 
[0263] The rheological properties of petrolatum are deter 
mined by the ratio of the unbranched chains to the branched 
chains and cyclic components of the mixture. Petrolatum 
contains relatively high amounts of branched and cyclic 
hydrocarbons, in contrast to paraf?n, Which accounts for its 
softer character and makes it an ideal ointment base. In one or 
more embodiments, a petrolatum or a petrolatum mixture is 
selected such that it has a quality of relative softness. 
[0264] Petrolatum is an inherently stable material. On 
exposure to light any impurities present may be Oxidation 
may be inhibited by the inclusion of a suitable antioxidant 
such as butylated hydroxyanisole, butylated hydroxytoluene, 
or alpha tocopherol. 
[0265] In preparing Petrolatum compositions they should 
not be heated for extended periods above the temperature 
necessary to achieve complete ?uidity (approximately 75° 
C.). 
[0266] Various grades of petrolatum are commercially 
available, Which vary in their physical properties depending 
upon their source and re?ning process. Petrolatum obtained 
from different sources may therefore behave differently in a 
formulation. White petrolatum is a preferred petrolatum for 
use in cosmetics and pharmaceuticals, Additives, such as 
microcrystalline Wax, may be used to add body to petrolatum. 
[0267] The petrolatum used in the present invention Was 
examined microscopically and no Wax crystallization Was 
observed. Thus, in one or more embodiments the petrolatum 
selected shoWs no tendency to Wax crystallization. In one or 
more further embodiments the petrolatum based foamable 
carriers and compositions are free or substantially free of Wax 
crystallization. In one or more further embodiments the pet 
rolatum based foamable carriers and compositions are free or 
substantially free of Wax crystallization When the petrolatum 
level is about 50% to about 95% by Weight in the composition 
before the addition of propellant. 
[0268] MMP Inc state in their sales booklet on So?neticTM 
LMP (Rev 02/05 KVB) that they conducted studies With 
varying grades of petroleum USP to avoid formation of Wax 
crystals in emulsions containing 20% petrolatum and that 
MMP’s supersoft grade incorporated into loW emulsi?er con 
tent formulations containing 20% petroleum has been shoWn 
to eliminate undesirable crystallization of Wax. They further 
state that When compared to similar compositions made With 
a higher melting point grade of petrolatum the So?neticTM 
LMP exhibited no tendency to Wax crystallization. 
[0269] In certain embodiments, in the context, the term 
petrolatum relates to any fatty substance, having Theological 
properties and meting temperature patterns in the same range 
as described above for petrolatum. 

Unctuous Additives 

[0270] A “unctuous additive” as used herein refers to a 
greasy, fatty, Waxy or oily material, including liquids, semi 
solids and solids Which can be mixed With petrolatum to alter 
re?ne or improve the petrolatum based compositions. In one 
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or more embodiments a small, moderate medium or lager 
amount of one or more unctuous additive may be blended 

With petrolatum provided the petrolatum remains the single 
largest component of the composition. In one or more other 
embodiments the unctuous additive can be the major compo 
nent of the blend With petrolatum. Even if not the main 
component the properties of petrolatum at the levels of about 
at least 25% in the present invention it may still have a major 
or dominating in?uence on the composition. In any event 
unctuous additives may also have a role in effecting the solu 
bility of an API. Unexpectedly it has been noted that in certain 
cases Where an oil is combined With petrolatum the resultant 
foam has a signi?cantly loWer density. 
[0271] Non limiting examples of unctuous additives that 
may be used in the pharmaceutical composition may be natu 
ral or synthetic or a synthetic derivative and, include higher 
aliphatic hydrocarbons, animal or vegetable fats, greases and 
oils, Waxes, and combinations thereof. 
[0272] In one or more embodiments, speci?c non limiting 
examples are higher aliphatic hydrocarbons, mineral jelly and 
fractions thereof, para?in, squalane, ceresin, mineral oil and 
the like. 
[0273] In one or more embodiments, speci?c non limiting 
examples of the Waxes include beesWax, carnauba Wax, 
microcrystalline Wax, candililla Wax, berry Wax, montan Wax, 
polyethylene Wax and ethylene vinyl acetate (EVA) copoly 
mers spermaceti, lanolin, Wool Wax, Wool fat, Wax blend, 
solid paraf?n, oxidiZed Wax, Waxy solids or Waxy semi-sol 
ids, synthetic Wax’s and the like. 
[0274] In one or more embodiments, non limiting speci?c 
examples of the animal or vegetable fats and oils include, 
triglycerides, olive oil, almond oil, avocado oil, borage oil, 
castor oil, cocoa butter, palm oil, turtle oil, cod-liver oil, 
Whale oil, beef talloW, butter fat, shea butter, shorea butter, 
and the like. 
[0275] In one or more embodiments, the above-described 
unctuous additive may be used alone or in combination With 
petrolatum. 
[0276] The use of high melting point hydrocarbons, such as 
petrolatum can be occlusive When applied to the skin. In one 
or more embodiments, When an extensive refatting or mois 
turiZing effect is required, then petrolatum in concentrations 
of more than 25% preferably more than 50% to about 95% 
prior to the addition of propellant is included in the compo 
sitions. 

[0277] In order to derive, develop or optimiZe a composi 
tion, Which is readily foamable upon release from a pressur 
iZed container, additional components may also be intro 
duced, as provided herein beloW. 

Hydrophobic Solvents 

[0278] Further in one or more embodiments petrolatum and 
petrolatum mixtures may also be combined With one or more 
hydrophobic solvents or carriers, Which are materials suitable 
for use to blend With or act as a carrier for the petrolatum 
emollients. They may also have a further role in effecting the 
solubility of an API. 

[0279] In one or more other embodiments the hydrophobic 
solvents or carriers are ester oils. Speci?c non limiting 
examples of the ester oils include isopropyl myristate, iso 
propyl palmitate, butyl stearate, hexyl laurate, octyldodecyl 
myristate, di-isopropyl adipate, isocetyl myristate, di-isopro 
pyl sebacate, and the like. 
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[0280] In one or more other embodiments the hydrophobic 
solvents or carriers are higher alcohols. Speci?c non limiting 
examples of the higher alcohols include cetyl alcohol, oleyl 
alcohol, isostearyl alcohol, octyldodecanol and the like. 
[0281] According to one or more embodiments, hydropho 
bic solvents or carriers are liquid oils originating from veg 
etable, marine or animal sources. Suitable liquid oil includes 
saturated, unsaturated or polyunsaturated oils. By Way of 
example, the unsaturated oil may be olive oil, corn oil, soy 
bean 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 or mixtures thereof, 
in any proportion. 
[0282] Suitable hydrophobic solvents or carriers also 
include polyunsaturated oils containing poly-unsaturated 
fatty acids. In one or more embodiments, the unsaturated fatty 
acids are selected from the group of omega-3 and omega-6 
fatty acids. Examples of such polyunsaturated fatty acids are 
linoleic and linolenic acid, gamma-linoleic acid (GLA), 
eicosapentaenoic acid (EPA) and docosahexaenoic acid 
(DHA). Such unsaturated fatty acids are knoWn for their 
skin-conditioning effect, Which can contribute to the thera 
peutic bene?t of the present foamable composition. Thus, the 
hydrophobic solvent can include at least 3% preferably at 
least 6% of an oil selected from omega-3 oil, omega-6 oil, and 
mixtures thereof. 
[0283] In the context, oils that possess therapeutically ben 
e?cial properties are termed as “therapeutically active oil.” 
[0284] Another class of hydrophobic solvents or carriers is 
the essential oils, Which are also considered therapeutically 
active oils, and Which contain active biologically occurring 
molecules and, upon topical application, exert a therapeutic 
effect. Non-limiting examples of essential oils include rose 
hip oil, Which contain retinoids and is knoWn to reduce acne 
and post-acne scars, and tea tree oil, Which possess antibac 
terial, antifungal and antiviral properties. Other examples of 
essential oils are oils of anise, basil, bergemont, camphor, 
cardamom, carrot, canola, cassia, catnip, cedarWood, cit 
ronella, clove, cypress, eucalyptus, frankincense, garlic, gin 
ger, grapefruit, hyssop, jasmine, jojova, lavender, lavandin, 
lemon, lime, mandarin, marj oram, myrrh, neroli, nutmeg, 
orange, peppermint, petitgrain, rosemary, sage, spear'mint, 
star anise, tangerine, thyme vanilla, verbena and White clover. 
[0285] Another class of therapeutically active oils is liquid 
hydrophobic plant-derived oils, Which are knoWn to possess 
therapeutic bene?ts When applied topically. 
[0286] Silicone oils also may be used and are desirable due 
to their knoWn skin protective and occlusive and antifriction 
properties. Moreover they may mask to some extent the tacky 
greasy feeling of petrolatum on the skin. Suitable silicone oils 
include non-volatile silicones, such as polyalkyl siloxanes, 
polyaryl siloxanes, polyalkylaryl siloxanes and polyether 
siloxane copolymers, polydimethylsiloxanes (dimethicones) 
and poly(dimethylsiloxane)-(diphenyl-siloxane) copoly 
mers. Silicone oils are also considered therapeutically active 
oil, due to their barrier retaining and protective properties. 
HoWever, silicone oils are not essential. They are foam 
defoamers and therefore if included are ideally used in rela 
tively small amounts, such as less than about 5% if there is 
more than 50% petrolatum, and in other cases Where the 
petrolatum is under about 50% then the silicones should be 
less than about 1%. To counteract to some extent the defoam 
ing properties extra surfactant and or foam adjuvant may be 
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usefully added. If volatile silicones are used they evaporate 
from the skin and effect the deposited composition and can 
interfere With its occlusive properties and may cause dryness. 
In a preferred embodiment there is no silicone or less than 1%. 
When the level of petrolatum is at least about 50% or more 
then higher levels of silicone may be used. 
[0287] A further class of hydrophobic solvents or carriers 
includes hydrophobic liquids, selected from the family of 
organic liquids described as “emollients.” Emollients possess 
a softening or soothing effect, especially When applied to 
body areas, such as the skin and mucosal surfaces. Examples 
of suitable emollients include isopropyl myristate, isopropyl 
palmitate, isopropyl isostearate, diisopropyl adipate, diiso 
propyl dimerate, maleated soybean oil, octyl palmitate, cetyl 
lactate, cetyl ricinoleate, tocopheryl acetate, cetyl acetate, 
tocopheryl linoleate, Wheat germ glycerides, arachidyl pro 
pionate, myristyl lactate, decyl oleate, propylene glycol rici 
noleate, isopropyl lanolate, pentaerythrityl tetrastearate, neo 
pentylglycol dicaprylate/dicaprate, isononyl isononanoate, 
isotridecyl isononanoate, myristyl myristate, octyl dode 
canol, sucrose esters of fatty acids and octyl hydroxystearate. 
[0288] In one or more embodiments the petrolatum based 
foamable carrier and composition comprises a hydrophobic 
solvent selected from the group consisting of: 

[0289] 1 a high-melting point hydrocarbon; 
[0290] 2 a liquid oil originating from vegetable, marine 

or animal sources; 

[0291] 3 an oil selected from the group consisting of (1) 
a saturated oil; (2) an unsaturated oil; and (3) a polyun 
saturated oil; 

[0292] 4 an oil selected from the group consisting of 
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 and 
evening primrose oil; 

[0293] 5 an poly-unsaturated fatty acid selected from the 
group consisting of (1) an omega-3 fatty acid and (2) an 
omega-6 fatty acid; 

[0294] 6 an poly-unsaturated fatty acid selected from the 
group consisting of linoleic acid, linolenic acid, gamma 
linoleic acid (GLA), eicosapentaenoic acid (EPA) and 
docosahexaenoic acid (DHA); 

[0295] 7 a therapeutically active oil; 
[0296] 8 an essential oil; 
[0297] 9 an oil derived from a plant selected from the 
group consisting of anise, basil, bergemont, camphor, 
cardamom, carrot, canola, cassia, catnip, cedarWood, 
citronella, clove, cypress, eucalyptus, frankincense, gar 
lic, ginger, grapefruit, hyssop, jasmine, jojova, lavender, 
lavandin, lemon, lime, mandarin, marjoram, myrrh, 
neroli, nutmeg, orange, peppermint, petitgrain, rose 
mary, rosehip, sage, spearmint, star anise, tea tree, tan 
gerine, thyme vanilla, verbena and White clover; 

[0298] 10 a silicone oil; 
[0299] 11 an oil selected from the group consisting of a 

polyalkyl siloxane, a polyaryl siloxane, a polyalkylaryl 
siloxane, a polyether siloxane copolymer, a polydimeth 
ylsiloxane and a poly(dimethylsiloxane)-(diphenyl-si 
loxane) copolymer; 

[0300] 12 a hydrophobic emollient; and 
[0301] 13 an oil selected from the group consisting of 

isopropyl myristate, isopropyl palmitate, isopropyl isos 
tearate, diisopropyl adipate, diisopropyl dimerate, male 
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ated soybean oil, octyl palmitate, cetyl lactate, cetyl 
ricinoleate, tocopheryl acetate, cetyl acetate, tocopheryl 
linoleate, Wheat germ glycerides, arachidyl propionate, 
myristyl lactate, decyl oleate, propylene glycol ricino 
leate, isopropyl lanolate, pentaerythrityl tetrastearate, 
neopentylglycol dicaprylate/dicaprate, isononyl 
isononanoate, isotridecyl isononanoate, myristyl 
myristate, octyl dodecanol, sucrose esters of fatty acids 
and octyl hydroxystearate. 

[0302] In one or more embodiments the petrolatum based 
foamable carrier and composition comprises a hydrophobic 
solvent in a moderate or larger amount. 

Polypropylene Glycol (PPG) Alkyl Ethers 

[0303] In the context, a polypropylene glycol alkyl ether 
(PPG alkyl ether) is a liquid, Water-insoluble propoxylated 
fatty alcohol, having the molecular formula of 
RO(CH2CHOCH3)n; Wherein “R” is a straight-chained or 
branched C4 to C22 alkyl group; and “n” is in the range 
betWeen 4 and about 50. 
[0304] (PPG alkyl ethers), are organic liquids that function 
as skin-conditioning agent in pharmaceutical and cosmetic 
formulations. They possess exceptional emollient effect, side 
by side With enhanced solvency properties, Which facilitates 
solubiliZation of active agents in a composition comprising a 
PPG alkyl ether. PPG alkyl ethers offer the folloWing advan 
tages When used as a component in the foamable composi 
tion: 

[0305] Due to the polypropylene glycol moiety, PPG 
alkyl ethers possess certain surface active properties and 
they assist in the coupling of polar and non-polar oils in 
an emulsion formulation. 

[0306] PPG alkyl ethers are non-occlusive; offering a 
long-lasting and velvety feel. 

[0307] They are chemically stable at extreme pH condi 
tions; 

[0308] Excellent solvency properties, particularly With 
dif?cult to formulate active agents 

[0309] When combined With certain surfactants, such as 
Brij 72 and Brij 721, PPG alkyl ethers form oleosomes 
and/or liquid crystal structures, Which provide long last 
ing moisturiZation, excellent spreading as Well as pro 
longed hydration properties 

[0310] Exemplary PPG alkyl ethers include PPG-2 butyl 
ether, PPG-4 butyl ether, PPG-5 butyl ether, PPG-9 butyl 
ether, PPG-12 butyl ether, PPG-14 butyl ether, PPG-1 5 butyl 
ether, PPG-1 6 butyl ether, PPG-17 butyl ether, PPG-1 8 butyl 
ether, PPG-20 butyl ether, PPG-22 butyl ether, PPG-24 butyl 
ether, PPG-26 butyl ether, PPG-30 butyl ether, PPG-33 butyl 
ether, PPG-40 butyl ether, PPG-52 butyl ether, PPG-53 butyl 
ether, PPG-10 cetyl ether, PPG-28 cetyl ether, PPG-30 cetyl 
ether, PPG-50 cetyl ether, PPG-30 isocetyl ether, PPG-4 lau 
ryl ether, PPG-7 lauryl ether, PPG-2 methyl ether, PPG-3 
methyl ether, PPG-3 myri styl ether, PPG-4 myri styl ether, 
PPG-10 oleyl ether, PPG-20 oleyl ether, PPG-23 oleyl ether, 
PPG-30 oleyl ether, PPG-37 oleyl ether, PPG-50 oleyl ether, 
PPG-1 1 stearyl ether. Preferred PPG alkyl ethers according to 
the present invention include PPG-15 stearyl ether (also 
knoWn as Earlamol E®, Unichema), PPG-2 butyl ether, PPG 
9-13 butyl ether and PPG-40 butyl ether. PPG alkyl ethers can 
be incorporated in the foamable composition in a concentra 
tion preferably betWeen about 1% and about 20%, more pref 
erably betWeen about 3% and about 15%. 
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[0311] The sensory properties of foams containing PPG 
alkyl ethers are favorable, as revealed by consumer panel 
tests. 

[0312] Surprisingly, it has been discovered that PPG alkyl 
ethers also reduce the degree of in?ammability of a foam, as 
demonstrated in a standard in?ammability test according to 
European Standard prEN 14851, titled “Aerosol containers. 
According to this standard, a product is considered in?am 
mable if a stable ?ame appears folloWing ignition, Which is at 
least 4 cm high and Which is maintained for at least 2 seconds. 
In an embodiment, the concentration of the PPG alkyl ether is 
suf?cient to reduce the degree of in?ammability, of a com 
position When compared With the same composition Without 
the PPG alkyl ether. 

Surface Active Agent 

[0313] 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 is usually preferable Where the 
vehicle is an emulsion. In an emulsion environment a com 
bination of surfactants can be signi?cant in producing break 
able forms of good quality. In a Waterless or substantially 
Waterless environment it has been discovered that the pres 
ence of a surfactant or combination of surfactants can also be 
signi?cant in producing breakable forms of good quality. It 
has been further discovered that the generally thought con 
siderations for HLB values for selecting a surfactant or sur 
factant combination are not alWays binding for emulsions and 
that good quality foams can be produced With a surfactant or 
surfactant combination both Where the HLB values are in or 
toWards the lipophilic side of the scale and Where the HLB 
values are in or toWards the hydrophilic side of the scale. 
[0314] It has been further discovered that the physical 
nature of the surfactant or combination thereof can affect the 
quality of foam produced. For example and in very general 
oversimpli?ed terms the presence of a solid or Waxy surfac 
tant may help Where the composition is more liquid or less 
viscous in nature and similarly Where a formulation is less 
liquid and more viscous the presence of a liquid surfactant 
may help. More particularly a combination of a solid or Waxy 
surfactant With a liquid surfactant may be of signi?cance and 
the ratio betWeen them may be adjusted to take into account to 
an extent Whether the composition is otherWise more liquid or 
otherWise more viscous in nature. The position is more com 
plex than this since the presence and interaction of other 
agents such as foam adjuvants, polymeric agents as Well as 
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unctuous additives and hydrophobic agents all have an in?u 
ence on achieving a breakable foam of quality 

[0315] 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. LoWer HLB values may in 
certain embodiments be more applicable. 
[0316] According to one or more embodiments the compo 
sition contains a single surface active agent having an HLB 
value betWeen about 7 and 14, or more than one surface active 
agent and the Weighted average of their HLB values is 
betWeen about 7 and about 14. Mid range HLB values may in 
certain embodiments be more suitable. 

[0317] 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. In a Waterless or 
substantially Waterless environment a Wide range of HLB 
values may be suitable. 
[0318] According to one or more embodiments a Wide 
range of HLB values giving about an average mid range can 
be achieved With combinations of tWo, three or more surfac 
tants. For example, the folloWing provides an average of 9.36: 

Behenyl alcohol 1.9 
ceteth 20 15.7 
steareth 2 4.7 
GMS 3.4 
Span 80 4.3 
TWeen 20 16.7 

[0319] Preferably, the composition contains a non-ionic 
surfactant. Nonlimiting examples of possible non-ionic sur 
factants include a polysorbate, polyoxyethylene (20) sorbitan 
monostearate, sorbitan monostearate, polyoxyethylene (20) 
sorbitan monooleate, sorbitan laurate; 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 hexade 
cyl ether, polyethylene glycol cetyl ether, steareths such as 
steareth2, brij 21, brij 721,brij 38, brij 52, brij 56 andbrij W1, 
behenyl alcohol; a sucrose ester, a partial ester of sorbitol and 
its anhydrides, sorbitan monolaurate, sorbitan monolaurate, a 
monoglyceride, a diglyceride, isoceteth-20 and mono-, di 
and tri-esters of sucrose With fatty acids. In certain embodi 
ments, suitable sucrose esters include those having high 
monoester content, Which have higher HLB values. 
[0320] 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 








































































