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ABSTRACT OF THE DISCLOSURE 
Homogeneous water-based aerosol systems containing 

minor amounts of siloxane-polyoxyalkylene copolymer, 
surfactant, and propellant and major amount of water. 
This combination results in clear aerosol compositions 
which have su?icient propellant for satisfactory exhaustion 
from an aerosol container. The propellants do not layer 
out and are not emulsi?ed but are completely dissolved 
by the aqueous concentrate forming a homogeneous sys 
tem. 

This is a continuation-in-part of application Ser. No. 
527,516, ?led Feb. 15, 1966, now abandoned. 
The present invention relates to homogeneous Water 

based aerosol systems useful as basic ingredients for 
homogeneous water-based aerosols and also as hair con 
ditioners. The aerosols are dispensed from pressure resist 
ant containers by means of a propellant which at the 
pressure in the can is liquid but which at ambient tem 
perature and atmospheric pressure is gaseous. 

In general, the product-propellant system in pressure 
cans can 1be classi?ed in two groups. Either the product 
and propellant are maintained separately or the product 
and propellant are mixed. 
The present invention is concerned with the latter class. 

The present invention relates to the aforesaid homogene 
ous product-propellant systems in which at least about ‘80 
percent of the product is water. Many water-based aerosols 
are in use today but they have one of the following draw 
backs: ( 1) Use of a compressed gass propellant which 
exerts reduced pressure as the product is used changing the 
nature of the foam or spray dispensed resulting in poor 
exhaustion or (2) the use of lique?ed gases which layer 
out and usually are ?ammable. Both systems are subject 
to rapid exhaustion of pressure by improper dispensing 
from the container. 
The presently contemplated water-based aerosols are 

advantageous in that they are characterized by substantial 
ly uniform pressure within the container as the product is 
dispensed, thereby maintaining a uniform nature of the 
foam or spray dispensed and giving excellent exhaustion 
of the product contained in the can, and also permittig the 
use of non-?ammable propellants. 
The product-propellant system contemplated by the 

present invention is a homogeneous system in which the 
propellant is completely dissolved in the aqueous product 
and there is no free propellant nor an emulsion. The pro 
pellants of the present system are soluble in the aqueous 
product, having solubilities of the order of eighty-?ve 
(85) cubic centimeters of gas vapor per one hundred 
(100) grams of water at the vapor pressure of the mixed 
gases at 25° C. 
The products of the present invention typically contain 

only about eight (8) percent of propellant, which depends 
for its selection upon its solubility in the aqueous medium 
present inasmuch as the instant compositions are sub 
stantially devoid of alcohol. The compositions of the 
present invention also require the presence of a cationic 
or cationic and nonionic surface active agents, but do not 
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employ anionic surface active agents. Suitably the prep 
arations of ‘the present invention have a pH in the range 
of about 3.5 to about 4.5, i.e., are slightly acid. 
Thus it is an object of the present invention to provide 

a self-propelling homogeneous water-based composition 
substantially devoid of aliphatic alcohols having one to 
three carbon atoms. “By substantially devoid of said alco 
hol” those skilled in the art will understand that the con 
centration of the said low molecular Weight alcohols is 
insu?icient to dissolve the normally gaseous liquid propel 
lant in water. It is another object of the present invention 
to provide a self-propelling homogeneous water-based 
composition containing essentially siloxane-polyoxyalkyl 
ene block copolymers where in the soloxane moieties are 
linked to polyoxyalkylene moieties by hydrolytically stable 
silicon to carbon bonds and have the following tvnical 
physical properties: 
Typical viscosity, 25° C. centistokes: 1800 
Speci?c gravity, 25° C./ 25° C.: 1.032 
Pour point, ° F.: —25 (C——48° C.) 
Flash point, (COC) ° F.: 505 (265° C.) 
and said by the manufacturer to be represented by the 
formulas: 

(this formula is disclosed in British patent speci?cation 
1,015,611 on page 7 line 5 and hereinafter referred to as 
compound A), and 

(hereinafter referred to as compound B), wherein Me is 
-—CH3 and Bu is —-C4H9 and a cationic quaternary am 
monium halide in critical proportions and a propellant, 
soluble in an aqueous solution of said block copolymer 
and said cationic surfactant, comprising tri?uoroethyl 
chloride. _ 

It is a further object of the present invention to provide 
a self-propelling homogeneous water-based composition 
containing essentially block copolymer and a cationic 
quaternary ammonium halide in critical proportions and 
a propellant soluble in an aqueous solution of said block 
copolymer and said cationic surfactant comprising tri 
fluoroethyl chloride. (The admixture of “Freon-22” i.e., 
chlorodi?uoromethane; with the trifluoroethyl chloride is 
not essential but raises the pressure and improves the 
quality of the foam.) The present invention also provides 
a self-propelling homogeneous water-based composition 
containing essentially an organosiloxy compound which 
is hydrophilic as Well as soluble to some extent in nor 
mally gaseous liquid halogenated aliphatic hydrocarbons 
having not more than two carbon atoms and a cationic 
surfactant in critical proportions. The present invention 
provides a concentrate consisting essentially of cationic 
surfactant, block polymer which is hydrophilic as well 
as soluble to some extent in normally gaseous liquid halo 
genated aliphatic hydrocarbons having not more than two 
carbon atoms in critical proportions and deionized water, 
said concentrate when mixed with normally gaseous liquid 
propellant comprising tri?uoroethyl chloride forming a 
self-propelling homogeneous water-based aerosol contain 
ing at least about 90 parts concentrate and up to about 9‘ 
parts of normally gaseous liquid propellant comprising 
tri?uoroethyl chloride, or a mixture of tri?uoroethyl chlo 
ride and chlorodi?uoromethane having a pressure at 77° 
F. of about 30 p.s.i.g. Other objects and advantages of 
the present invention will become apparent to those skilled 
in the art from the following description. 
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Of the block copolymer compounds which are hydro 

philic as well as soluble to some extent in normally gase 
ous liquid halogenated hydrocarbons having not more 
than two carbon atoms such as tri?uoroethyl chloride, 
and mixtures of tri?uoroethyl chloride and one or more 
of “Freon-BB1” (tril?uorobromomethane) and “Freon 
22” (chlorodi?uoromethane), it is presently preferred to 
use the siloxane-polyalkylene block copolymer said by 
the manufacturer to be represented by the formula 

The amount of siloxane-polyoxyalkylene block copoly 
mer in the concentrate formulation may vary from one 
to three percent (1 to 3%), by weight of concentrate and 
preferably from one and three-fourths to two and one-half 
percent (1% to 21/2%). The most preferred concentrate 
embodiment contains this material in two percent (2%) 
by weight of the concentrate. 

Illustrative of other siloxane-polyoxyalkylene block 
copolymers is the block copolymer said by the manufac 
turer to be represented by the formula 

‘M90 (C2H4O) 7C3Hs 
Meilsio SiO SiMea 

Me 

wherein Me is —CH3. 
Of the cationic surfactants it is presently preferred to 

use the quaternary ammonium chloride available from 
American Alcolac Corporation, Baltimore, Md., 
which appears to be an oleyl dimethyl benzyl ammonium 
chloride. Also suitable for use are myristoleyl dimethyl 
benzyl ammonium chloride, linoleyl dimethyl benzyl am 
monium chloride, liuolenyl dimethyl benzyl ammonium 
chloride, myristyl dimethyl benzyl ammonium chloride, 
palmityl dimethyl benzyl ammonium chloride, dioleyl di 
methyl ammonium chloride, dimyristoleyl dimethyl am 
monium chloride, lauryl trimethyl ammonium chloride, 
palrnityl trimethyl ammonium chloride, tallow trimethyl 
ammonium chloride, N (lauroyl-colamino-formyl-methyl) 
pyridinium chloride, 2 myristyl-1-(2-hydroxyethyl)-l 
palmityl imidazolium chloride, 2-oleyl-1-(2-hydroxyeth 
yl)-l-lauryl imidazolinium chloride. Other cationic sur 
factants suitable for the purpose of the present invention 
are amine oxides which are cationic in the pH range of 
about 3.5 to about 4.5, e.'g., lauryl dimethyl amine oxide 
and higher alkyl di-lower alkyl amine oxides. The amount 
of cationic present in the concentrate can vary from three 
to about ?fteen percent (3 to about 15%) by weight of 
concentrate and preferably from ?ve to twelve and ?ve 
tenths percent (5 to 12.5%). In a preferred concentrate 
embodiment without nonionic, it is preferable to have the 
cationic, present in ten percent (10%) by weight of the 
concentrate. When a nonionic is present, it is preferable 
to have the cationic present in ?ve percent (5%) by 
weight of the concentrate. 

Illustrative of the concentrate which can be mixed with 
normally gaseous liquid propellant comprising tri?uoro 
ethyl chloride (CF3CH2CI) is the following: 
Component: Parts by weight 

Oleyl dimethyl benzyl ammonium chloride (at 
50% active) _________________________ __ 10 

Block copolymer compound A ____________ __ 2 
Perfume ____ ___. 0.2 

De-ionized water 1, q.s. 
1 Balance to make 100 parts by Weight. 

Any one of the previously stated siloxane-polyoxyalkylene 
block copolymers or cationics may be substituted in the 
above formulation. 
The concentrate is then mixed with normally gaseous 

liquid propellant comprising tri?uoroethyl chloride and 
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chlorodi?uoromethane (Freon-22) in the proportions in 
dicated by the following: 
Component: Parts by weight 

Concentrate ____________________________ __ 90 

Propellant _ ___ _ 9 

Tri?uoroethyl chloride-8 parts. 
Chlorodi?uoromethane—1 part. 

The ?nished product is prepared by dissolving the 
propellant in the concentrate under pressure in a her 
metically sealed container. The ?nished product has a 
pressure of about 30 pounds per square inch gauge (30 
p.s.i.-g.). The mixture of concentrate and propellant is a 
homogeneous clear solution of the propellant in which 
the normally gaseous liquid propellant is completely dis 
solved. It is to be noted that under normal storage condi 
tions, i.e., at about 50° to about 100° F., there is no 
formation of a layer of propellant. 
The ?nished product of the illustrative examples is not 

only a self-propelling homogeneous composition to which 
suitable compatible ingredients can be added to provide 
formulations ‘suitable for a variety of purposes, but is also 
useful as a hair conditioner. The formulation given herein 
before dispenses as a foam for conditioning in vivo 
human hair. 

While the propellant in the illustrative example is a 
mixture of tri?uoroethyl chloride and “Freon-22,” the 
tri?uoroethyl chloride can be used as the sole propellant. 
Other propellants having higher vapor pressures can be 
used to raise the pressure of the tri?uoroethyl chloride. 
For example, “Freon l3——‘Bl” and/or “Freon-l2.” (di 
chlorodi?uoromethane) can be used. While the amount 
of propellant will be less than ten percent (10%) in the 
?nished product, when lesser amounts of active materials, 

' i.e., the cationic surfactant and the block copolymer are 
used, the amount of propellant is reduced as is necessary 
or desirable to maintain the clarity of the ?nished product, 
i.e., to maintain substantially complete solubility of the 
normally gaseous liquid propellant in the ?nished product. 
The amount of propellant should not be more than about 
ten percent (10%) by weight of the ?nal aerosol compo 
sition. Those skilled in the art are cautioned to note that 
neither the cationic surfactant alone nor the block co 
polymer alone are effective solubilizers for the tri?uoro 
ethyl chloride or the tri?uoroethyl -chloride~“Freon” 
mixed propellant. Thus, when the concentrate contains 
about 15 parts of the cationic surfactant to about 3 parts 
of block copolymer compound A, although the ?nished 
product initially is clear with as little as eight parts of tri 
?uoroethyl chloride in one hundred parts of ?nished prod 
uct, on standing becomes cloudy. However, when the ratio 
of cationic surfactant to block copolymer compound A 
is larger, i.e., less block copolymer is present, a useful 
amount of propellant can be dissolved to provide a formu 
lation which remains clear after storage. 
When desirable or necessary to enhance foaming, non 

ionic surfactants can be added to the concentrate as illus 
trated in the following example: 
Component: Parts by weight 

Oleyl dimethyl benzyl ammonium chloride _‘___ 5 
Silicone block copolymer ________________ __ 2 
Polyoxyethylene ester of mixed fatty and resin 

acids derived from tall oil and containing about 
16 mols of ethylene oxide ______________ __ 2 

Deionized water 1, q.s. 
1 Balance to make 100» parts by weight. 

The above concentrate can be mixed with normally 
gaseous liquid propellants as previously stated for the 
formulations without nonionic. 

Illustrative of the nonionic surfactants which can be 
incorporated into the concentrate are the following: poly 
oxyethylene esters of mixed fatty and resin acids derived 
from tall oil and containing about 16 mols of ethylene 
oxide, polyoxyethylene sorbitan monopalmitate, polyoxy 
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ethylene sorbitan monooleate, condensation products of 
ethylene oxide with a fatty alcohol, mixtures containing 
alkylpoly (ethyleneoxy) glycol amine, coconut fatty acids 
condensed with diethanolamine, nonyl phenoxy poly 
(ethyleneoxy) ethanol, condensation products of ethylene 
oxide and an alkyl-phenol, polysorbate ‘80, polyethylene 
glycol 1540 monooleate, polyethylene glycol 6000 mono 
oleate, polyethylene mannitan monopalmitate, polyoxy 
ethylene sorbitol laurate, polyoxyethylene propylene glycol 
monopalmitate, polyoxyethylene sorbitan monolaurate, 
polypropylene glycol (mol. wt. 900) fatty acid derivatives. 
Of the above nonionics, the most preferred is polyoxy 

ethylene esters of mixed fatty and resin acids derived from 
tall oil and containing about 16 mols of ethylene oxide. 
This mixture is prepared by Atlas Chemical Industries 
and available under the trademark Renex 20. Renex 20 
is described by the manufacturer as having the following 
characteristics: 

Form at 25° C.--Amber liquid 
Speci?c gravity at 25° C.—Approx. 1.1 
Viscosity at 25° C.—-Approx. 350 cps. 
Pour point-Approx. 55° F. 
Cloud point (1% in water)—Approx. 126° F. 
Flash point-Above 300° F. 
Fire point-Above 300° F. 
HLB number-—l3.8 
Acid number-2.0 max. 
Hydroxyl number-57-67 
Water content (percent)-—3.0 max. 

The amount of nonionic in the concentrate formulation 
can vary from one to three percent (1 to 3%) by Weight 
of concentrate, and the preferred embodiment contains 
two percent (2% ). 
The above formulations with or without a nonionic are 

useful as hair conditioners and dispense as foams. The con 
centrates are also useful as solubilizers for homogeneous 
aerosol systems designed for other purposes based on the 
use of tri?uoroethyl chloride. 

[1 claim: 
1. A substantially clear, homogeneous water-based 

aerosol composition system comprising a propellant se 
lected from the group consisting of tri?uoroethyl chloride 
and mixtures of tri?uoroethyl chloride and normally 
gaseous liquid halogenated aliphatic hydrocarbons hav 
ing not more than two carbon atoms and a solubilizing 
concentrate for said propellant, said concentrate consisting 
essentially of three to about ?fteen percent (3 to about 
15%) by weight of a cationic surfactant, zero to- three 
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percent (0 to 3%) by weight of nonionic surfactant, one 
to three percent (1 to 3%) by weight of si-loxane-poly 
oxyalkylene block copolymer and the balance water, said 
propellant being no more than ten percent (10%) by 
weight of the ?nal system. 

2. The homogeneous water-based aerosol system of 
claim 1 wherein the cationic surfactant is selected from 
the group consisting of oleyl dimethyl benzyl ammonium 
chloride,‘ lauryl trimethyl ammonium chloride, tallow tri 
methyl ammonium chloride, and N(lauroyl-colamino 
formyl-methyl) pyridinium chloride. 

3. A homogeneous water-based aerosol system of claim 
1 wherein the cationic surfactant is oleyl dimethyl benzyl 
ammonium chloride and ten percent (10%) by weight of 
the concentrate, the siloxane-polyoxyalkylene block co 
polymer having the following formula: 

and being present as two percent (2%) by weight of the 
concentrate, and the propellant is a mixture of tri?uoro 
ethyl chloride and chlorodi?uoromethane and is nine 
percent (9%) by weight of the ?nal system. 

4. A homogeneous water-based aerosol system of claim 
1 wherein the concentrate contains one to three percent 
(1 to 3% ) by weight of nonionic surfactant. 

5. A homogeneous water-based aerosol system of claim 
1 wherein the concentrate consists essentially of ?ve per 
cent (5%) by Weight of oleyl dimethyl benzyl ammonium 
chloride, two percent (2%) by weight of a nonionic sur 
factant which is polyoxyethylene esters of mixed fatty 
and resin acids derived from tall oil and containing about 
16 mols of ethylene oxide, two percent (2%) by weight 
of a siloxane-polyoxyalkylene block copolymer having the 
following formula: 

‘and the propellant is a mixture of tri?uoroethyl chloride 
and chlorodi?uoromethane and is nine percent (9%) by 
weight of the ?nal system. 
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