
United States Patent 0 F 

1 

3,583,921 
AEROSOL SHAVING CREAMS PRESSURIZED WITH 
MIXTURES 0F WATER-SOLUBLE AND WATER 
INSOLUBLE HALOGENATED HYDROCARBON 
PROPELLANTS 

Denis J. Healy, Morris Plains, and James W. Jenkins, 
Basking Ridge, N.J., assignors t0 Colgate-Palmolive 
Company, New York, N.Y. 
N0 Drawing. Filed Mar. 1, 1967, Ser. No. 619,595 

Int. Cl. Clld 17/04 
US. Cl. 252-90 6 Claims 

ABSTRACT OF THE DISCLOSURE 

Pressurized shaving creams are made from an aqueous 
solution of sodium and potassium soaps of. stearic acid 
and coconut oil fatty acids, and a mixture of water-soluble 
and water-insoluble halogenated hydrocarbon propellants. 
In the particular products of the invention, the shaving 
cream made does not sputter or burn or sting the face 
on use, although similar shaving creams made with only 
the water-soluble halogenated hydrocarbon propellants 
do give such undesirable effects. 

The present invention relates to propellant mixtures for 
discharging aerosol lather from a container and, more 
particularly, to mixtures of relatively water-soluble and 
relatively water-insoluble propellants useful for discharg 
ing aerosol foam or lather from a suitable container and 
to a package comprising a pressure tight container and a 
composition consisting essentially of a liquid mixture of 
aqueous soap solution and volatile propellant in the 
liquid phase. 

It has been recommended that the propellant for pro 
ducing a lather must have a solubility in Water such that 
less than about 32 cubic centimeters of the propellant gas 
will dissolve in 100 grams of water at one atmosphere 
absolute pressure and about 25° C. (77° F.). In fact, it 
has been clearly stated that the best propellants for pro- ' 
ducing a lather are those propellants having a solubility 
in water less than about 10 cubic centimeters of the pro 
pellant gas in 100 grams of water at one atmosphere ab 
solute pressure and about 25 ° C. (77° F.). 

For lathers to be applied to the face it is also recog 
nized that the propellant should produce little or no 
burning sensation on the skin and for this reason the least 
soluble propellants are most desirable. 

It has now been found that, while the art has been 
taught that the most desirable propellants for lather 
forming compositions are the substantially water-insoluble 
chlorine and ?uorine substituted hydrocarbons, highly 
satisfactory propellants are combinations of propellants 
which individually are unsuitable for the purpose. The 
water-soluble propellants of the present invention prefer 
ably have solubilities of the order of at least 50 cubic 
centimeters per 100‘ grams of water at one atmosphere 
absolute pressure at a temperature of about 25 ° C. (77° 
F. ). The water-insoluble propellants of the present inven 
tion have solubilities of the order of 32 cubic centimeters 
or less per 100 grams of water at one atmosphere abso 
lute pressure at a temperature of about 25° C. (77° F.). 

In addition to the characteristics to which reference 
is made hereinbefore, it is also necessary that the pro 
pellant or mixture of propellants meet the current Inter 
state Commerce Commission regulations that the vapor 
pressure of the pressurized product not exceed 150 p.s.i.a. 
at 130° P. On the other hand, the vapor pressure of 
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the propellant at ambient temperatures (65 ° to 75° F.) 
must be greater than 15 p.s.i.a. and for shaving lathers, 
for example, in the range of about 50 to 60 p.s.i.g., i.e., 
65 to 70 p.s.i.a. Accordingly, the propellants of the present 
invention are mixtures of at least one halogenated ali~ 
phatic or cycloaliphatic hydrocarbon having a solubility of 
at least 50 cubic centimeters per 100* grams of water 
at one atmosphere absolute pressure at a temperature 
of about 77° F. and at least one halogenated aliphatic 
or cycloaliphatic hydrocarbon having a solubility of less 
than 32 cubic centimeters per 100 grams of water at one 
atmosphere absolute pressure at a temperature of about 
77° F. The propellant mixtures of the present invention 
have a vapor pressure at 130° P. not exceeding 135 
pounds per square inch gauge and a vapor pressure of at 
least 20 pounds per square inch gauge but not exceeding 
about 60 pounds per square inch gauge (75 p.s.i.a.). The 
foam is produced without sputtering and is stable for a 
?nite time dependent upon the purpose for which it is 
produced. 
The propellant is a blend of water-insoluble and water 

soluble, as de?ned hereinbefore, lique?ed normally gase 
ous low molecular weight halogenated hydrocarbon pro 
pellants, such as halogenated ethane, methane, and mix 
tures thereof. The halogenated hydrocarbons known to the 
art as the “Freons” and “Genetrons” and the like have 
been found to be particularly suitable when mixed to pro 
duce a blend having the characteristics set forth herein 
after. Speci?c examples of such individual propellants are 
dichlorodi?uoromethane \(“Freon 12”), dichlorotetrafluo 
roethane (“Freon 114”), monochlorodi?uoromethane 
(“Freon 22”), and trichloromono?uoromethane (“Freon 
11”). 
The mixture of propellants when used to produce a 

foam suitable for shaving, for shampooing and for wash 
ing the human skin does not produce a burning or tingling 
sensation on the human skin. 

It is to be observed that the art has recognized the ex 
istence of two classes of propellants, to wit: those having 
vapor pressures greater than about 40* p.s.i.g. at room 
temperature (high pressure) and those having vapor pres 
sures less than 40 p.s.i.g. at room temperature. Such a 
low pressure propellant has been available for some time 
as a mixture of trichloro?uoromethane (CCl3F) and di 
chlorodi?uoromethane (‘CCl2F2). A more recently de 
scribed loW pressure propellant is one comprising 1,1-di 
?uorochloroethane, dichlorodi?uoromethane, and trichlo 
ro?uoromethane. 
The use of octa?uorocyclobutane in conjunction with 

isobutane has been described, however, both isobutane and 
octa?uorocyclobutane are relatively insoluble. The solu 
bility of the completely ?uorinated cyclobutane is about 
0.5 cubic centimeter per 100 grams of water at one atmos 
phere absolute pressure at 26° C. (78.8° F.). 

Illustrative of the halogenated aliphatic hydrocarbons 
having no more than two carbon atoms which are rela 
tively soluble in Water are the following: 

TABLE I 

Solubility, Vapor 
cc./100 gr. at pressure 
1 atmos. abs. at 70° F. 

and 77° F. p.s.i.a. 

Propellant: 
CHG] 226 23. l 

85 137. 2 
116 76. 4 

CFaCHzCl__ .- 91 26.0 
CHChCHFz ..... __ 750 3. 3 

’ “A” isomer. 
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Illustrative of halogenated aliphatic and cycloaliphatic 

hydrocarbons which are relatively insoluble in water are 
the following: 

TABLE II 

Solubility. Vapor 
cc./100 gr. at pressure 
1 atmos. abs. at 70° F. 

and 77° F. p.s.i.a. 

’ro client: 
I ‘ 33 44 

20 I3. 4 
5. 7 84. 8 
1. 0 80 
0. 6 40. 0 

Di?uoromonochloromethane and tri?uoroethylchloride 
have solubilities in great excess of 32 cc./100 grams of 
water. Each of them when used alone as propellant for 
lather yields a wet unsatisfactory lather. Per?uorocyclo 
butane or octa?uoro-cyclobutane while it has a solubility 
of only 0.5 cc./100 grams of water, i.e., has a solubility 
less than 10 cc./100 grams of water, is insoluble in aque 
ous soap solution and will not produce a satisfactory 
lather. However, these propellants are illustrative of those 
propellants, which when used alone are inoperative, but 
when combined provide a satisfactory lather. Satisfactory 
lathers can be produced employing a mixture of water 
soluble (as de?ned hereinbefore) and water-insoluble (as 
de?ned hereinbefore) propellants comprising the water 
insoluble propellant octa?uorocyclobutane and the water 
soluble propellants di?uoromonochloromethane and tri 
fluoroethylchloride preferably in the proportions set forth 
hereinafter. 

Soluble in water Percent by weight 

Constituent: 
CHCIF2 ______ .. Solublel ________ .. 40 ________ __ 

CHQCICFQ ________ ..do1 _________ -. 20 60 
C4F8 _________ __ Insoluble 1 ______ _. 40 40 

1 As de?ned hereinbciore. 

Satisfactory lathers can be produced employing mix 
tures of the water-insoluble (as de?ned hereinbefore) pro 
pellant heptafluoropropane (C3F7H) and the water-solu~ 
ble (as de?ned hereinbefore) propellant tri?uoroethyl 
chloride (CH2ClCF3) preferably in the proportions given 
in the following tabulation. 

Percent by 
Soluble in water weight 

Constituent: 
CHgClCFg. _ .- Soluble 1. _ 30 

C3F1H _______ __ Insoluble 1- 70 

lAs de?ned hereinbefore, 

While speci?c preferred ranges of propellant composi 
tions have been described hereinbefore, the ranges of each 
component can be varied widely to produce a propellant 
blend which (1) has a vapor pressure at 130° F. not ex 
ceeding 150 pounds per square inch absolute; (2) has a 
vapor pressure in the range of about 60 to about 80 
pounds per square inch absolute at 77° F.; (3) produces a 
foam (A) without substantial sputtering, (B) which is not 
too wet, and (C) does not impart a substantial burning or 
stinging sensation to the face when applied; and, (4) is a 
mixture of (A) at least one relatively water-soluble lique 
?ed normally gaseous low molecular weight halogenated 
hydrocarbon propellant having a solubility of at least 50 
cubic centimeters per 100 grams of water at 77° F. at one 
atmosphere absolute pressure and being inoperative as the 
sole propellant to produce satisfactory lathers and (B) at 
least one relatively water-insoluble propellant having a 
solubility not exceeding about 32 cubic centimeters per 
100 grams of water at 77° F. at one atmosphere absolute 
pressure, and being inoperative as the sole propellant to 
produce satisfactory lather and being selected from the 
group consisting of lique?ed normally gaseous low mo 
lecular weight halogenated hydrocarbon propellants. In 
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general, the water-insoluble propellant or propellants and 
the water-insoluble propellant or propellants are mixed 
in the proportions set forth hereinafter. 

Soluble in water Percent by weight 

Constituent: 
CHzClCF3___.. Soluble1 ________ _. 6-50 ________ __ 

CHClFz... ____ _-do.l._ _. 20-50 50-80 
3 _ _ _ _ . . 20-50 20-50 

5-50 -__ 

50-95 .-. 

1A5 de?ned hereinbefore. 

Thus, the propellant mixture comprises generally water 
soluble (as de?ned hereinbefore) propellant or propellants 
about 5 to about 80% by weight and water-insoluble (as 
de?ned hereinbefore) propellant or propellants about 95 
to about 20% by weight. 

Illustrative of shaving cream compositions producing 
satisfactory lathers when dispensed from an aerosol con 
tainer employing as propellant a blend of propellants de 
scribed hereinbefore are the following: 

TABLE III 

Weight percent 

A B 

Component: 
Sodium and potassium stearates1 in 1 to 3.5 
ratio _______________________________________ __ 8 E 8. 5 
Sodium and potassium cocates l in 1 to 3.5 ratio. 1 5 1. 5 
Lauric-myristic diethanolarnlde ____________ ._ 1 6 1. 6 
Glyoerine __________ _. _ 2 7 2. 7 
Isopropyl myristate _________ ._ 1.0 
Perfume ......... . _ 0. 5 0. 5 

Water ........... .. Q.s. to make 100% 

1 Sodium and potassium soaps of fatty acids having the following 
composltionsz 

Stearic Coco fatty 
acid acid 

Fatty acid constituent: 
S ri 

Illustrative of a satisfactory charge to an aerosol con 
tainer is a six-ounce can ?lled with 177 grams of formu 
lation “A” and pressured with 12 grams of propellant 
blend I. Illustrative of another satisfactory charge to an 
aerosol container is a six-ounce can ?lled with 165 grams 
of formulation “B” and pressured with 12 grams of pro 
pellant blend II. 

In general, the aerosol container is charged ‘with lather 
ingredients containing about eight to about sixteen per 
cent of soap. The propellant blend is about six to about 
?fteen percent of the lather ingredients. Illustrative of 
packaged aerosol lather compositions is one having the 
following formulation: 
Ingredient: Percent by weight 

Sodium and potassium stearates in 1 to 3.5 
ratio _____________________________ __ 7.23 

Sodium and potassium cocates in 1 to 3.5 
ratio _____________________________ .._ 1.27 

Lauric-myristic diethanolamide _________ __ 1.36 

Glycerine ___________________________ __ 2.29 

Isopropyl myristate __________________ __ 0.85 

Perfume ____________________________ -_ 0.43 

Water ______________________________ __ 71.57 

Di?uoromonochloromethane ___________ __ ‘6.00 

Per?uorocyclobutane _________________ __ 6.00 

Tri?uoroethyl chloride _______________ __ 3.00 

100.00 

It will be observed that the aqueous soap solution is 
85 percent of the package contents containing about 8.5 
percent of soap and that the propellant is about 15 per 
cent of the packaged composition. 
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What is claimed is: 
1. A package consisting essentially of a pressure-tight 

container having a valve-controlled opening and a con 
tained pressurized composition for use in producing a 
stable lather consisting essentially of a liquid mixture of 
about 85 to about 94% of an aqueous soap solution con 
taining sodium and potassium soaps of stearic acid and 
coconut oil fatty acids in water and about 15 to about 
6% of a volatile halogenated hydrocarbon propellant in 
the liquid phase, the composition being con?ned in said 
container under the vapor pressure of the propellant 
when a valve of the valve-controlled opening is closed, 
said aqueous soap solution containing about 8 to about 
16% by weight of the above described soaps and said 
propellant being a blend of halogenated hydrocarbon pro 
pellants having a vapor pressure at 130° P. not exceed 
ing about 150 pounds per square inch absolute, having 
a vapor pressure in the range of about 60 to 80 pounds 
per square inch absolute at 77° F., producing a foam 
without substantial sputtering, which is not wet and does 
not impart a substantial burning or stinging sensation to 
the face when dispensed lather contacts the face, and be— 
ing a mixture of (A) about 5 to about 80% of at least 
one relatively water-soluble lique?ed normally gaseous 
low molecular weight halogenated hydrocarbon propel 
lant having a solubility at 77° F. of at least 50 cubic cen 
timeters per 100 grams of water, being inoperative as the 
sole propellant to produce satisfactory lather and being 
selected from the group consisting of CHCIZF, CHCIFZ, 
CHCIZCHFZ, CHF2CH3 and CFaCHzCl, and (B) about 
95 to about 20% of at least one relatively water-insoluble 
propellant having a solubility at 77° F. not exceeding 
about 32 cubic centimeters per 100 grams of water, be~ 
ing inoperative as the sole propellant to produce satis 
factory lather and being selected from the group consist 
ing Of CCIZFZ, CHsCClFz, C3I'IP‘7 and C4F3. 

2. A package according to claim 1 wherein the rela 
tively water-soluble propellant is a mixture of CHCIFZ 
and CFHCHZCI and the relatively water-insoluble pro 
pellant is CgFg. 

3. A package according to claim 1 wherein the rela 
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tively water-soluble propellant is CF3CH2Cl and the 
relatively water-insoluble propellant is C3HF7. 

4. A package according to claim 1 wherein the soap 
content of the pressurized composition consists essentially 
of stearate and cocate soaps in which the stearate:cocate 
soap weight ratio is about 85: 15. 

5. A package according to claim 4 wherein the soap 
content of the composition consists essentially of sodium 
and potassium soaps with the weight ratio thereof being 
about 123.5 

6. A package according to claim 3 wherein the aque 
ous soap solution consists essentially of 

Percent by weight 
Sodium and potassium stearates ______________ __ 8.5 
‘Sodium and potassium cocates ________________ __ 1.5' 
Lauric-myristic diethanolamide _______________ __ 1.6 

Glycerine __ _.__ 2.7 

Isopropyl myristate _________________________ __ 1.0 

Perfume and water ____ __ Balance to make 100 percent 
and wherein the propellant blend comprises about 30% 
by weight of tri?uoroethyl chloride and about 70% by 
weight of hepta?uoropropane. 
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