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This invention relates to an improved method for the 
cold permanent waving of hair and to compositions, 
packaged in pressurized containers, for use in the lim 
proved method. 
The cold permanent waving of hair is accomplished 

by contacting the hair with some chemical composition 
which will soften and plasticize it at room temperature. 
According to the present understanding in the art, such 
chemical compositions reduce the keratin structure of the 
hair, thereby breaking disulfide linkages. While the hair 
tresses are mechanically held in a new configuration, the 
disulfide linkages are restored by oxidation to fix the 
tresses in the new configuration. 

In a conventional home waving procedure, the hair is 
first shampooed. After rinsing and removal of excess 
water, the individual hair tresses are saturated with re 
ducing lotion before being wound on a curler or man 
drel. 
wound on the mandrel, are again Saturated with reducing 
lotion. After a suitable period of time, the reducing 
lotion is removed from the hair with a water rinse; and 
the reduced hair, while still wound on the mandrel, is 
fixed by application of a chemical or by air oxidation. 
In the pin curl procedure, a few tresses saturated with 
lotion are formed on curlers as described, and the re 
mainder are wound around a finger without prior Satura 
tion with lotion. The latter curls, held by bobby pins, 
are then, along with those on curlers, Saturated with 
lotion. These curls are subsequently treated in the same 
way as those held on curlers. 

in the most commonly employed home waving pro 
cedures, the waving lotion is manually applied to the 
hair in the initial saturation step and again in the resatu 
ration step after the hair has been wound on mandrels. 
A cotton pad or sponge which is repeatedly saturated by 
being dipped into the lotion is used as an applicator. 
The disadvantages inherent in such a procedure are read 
ily apparent. The independent saturation of each indi 
vidual hair tress, performed before and after winding on 
the mandrel, is both tedious and time consuming. Most 
modern hair waving lotions have an alkalinity above pH 
9 and may behave as irritants when repeatedly brought 
into direct contact with the skin of sensitive individuals. 
The commonly employed methods for applying waving 
lotion provide opportunity for prolonged and repeated 
contact of this alkaline solution with the hands as the 
subject saturates the applicator and then applies the ap 
plicator to the hair. Furthermore, if not carefully ap 
plied, the run-off of lotion on the scalp and down the 
hands and wrists may be discomforting. 

Recently attempts have been made to eliminate some 
of the opportunities for the lotion to contact the hands 
by applying the lotion directly from a plastic squeeze 
bottle. A comb-tip may be used in the initial saturation 
step. This method does not eliminate the dripping of 
excess lotion from the tresses and requires the user to 
transfer the lotion solution from the glass package in 
which it is supplied to the plastic bottle. A further de 
velopment has been to provide a catch tray which can 
be held under a wound curl to catch the excess lotion 
as it runs off. The catch tray can not be used in the 
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initial saturation and demands considerable manipulative 
skill from a woman who is waving her own hair. 
The volatility and susceptibility to oxidation of th 

active ingredients in many of the conventional hair wav 
ing lotions make the ordinary methods of commercial 
packaging inappropriate for a container of lotion which 
can be used and stored repeatedly without loss of activity. 
A type of packaging then, which will enable alternate 
use and storage should enjoy Widespread consumer ac 
ceptance for touch-up 
waving. 

Pressurized containers or aerosol packages are well 
known and have been widely employed for packaging 

In spite of its 
recognized advantages in other areas, this packaging 
technique has not previously been found to be acceptable 
for use in the field of cold permanent waving, not be 
cause of technical packaging difficulties, but because of 
the inherent demands of the cold waving technique. 
Even with the conventional hair waving procedures, de 
scribed hereinbefore, it is difficult to achieve the requisite 
uniform saturation of the hair with lotion. The outside 
of a wound tress may receive a heavy concentration of 
the lotion, while the portion of the hair inside a wound 
curl may receive a much smaller amount. As a result, 
portions of the hair may be damaged by the too high 
concentration, and other parts of the hair may not be 
reduced at all because they are not contacted by suffi 
cient lotions to break the disulphide bonds... The usual 
aerosol methods which might be used to dispense hair 
waving lotion as a foam, or mist are by their very nature 
less able to meet the demands of cold hair waving than 
is the conventional technique. On the one hand, a foam 
acts as a physical impediment to the penetration of the 
reducing agent into the hair. On the other hand, a mist 
is unsatisfactory because of the wide diffusion of the 
hair waving lotion; most lotions are, to some individuals, 

waves as well as for periodic full 

unpleasant in odor and they may stain clothing. A liquid 
40 . stream could be dispensed from a pressurized container but would be difficult to control so as to provide uniform. 

saturation; this would be true even if the problem of 
lotion dripping from the hair were solved by having the 
stream form foam on impact with the hair. 
The dispensing of products such as shaving cream and 

toothpaste as foams from pressurized containers is known 
in the art. In such products a stable foam is desired. 
The contents of the package are in the form of an emul 
sion or heterogeneous system and generally require gentle 
agitation before use. Examples of such lather producing 
compositions are disclosed by Spitzer et al. in U.S. Patent 
2,655,480. 

It is one of the objects of this invention to provide 
compositions packed in pressurized containers which 
make possible a novel and improved method for waving 
hair. 

It is another object to eliminate the manual application 
of hair waving lotion to the hair, thereby reducing the 
possibility of skin irritation which may result from the 
contact of highly alkaline waving lotion with the hands. 

It is a further object to provide a method for waving 
hair whereby run-off of excess lotion from the hair is 
prevented. n 

It is yet another object to provide a composition for 
waving hair suitable for packaging in such a manner that 
the product may be used for more than one wave and 
will not deteriorate between uses. . . . ... 

Other objects and advantageous features will be ap 
parent from the following detailed description. . 

In brief, this invention comprises an improved hair 
waving procedure and compositions, packaged in pres 
surized containers, for use in the improved procedure. 
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The improved procedure involves a novel step which 
comprises saturating the hair with a hair waving composi 
tion discharged from a pressurized container as an un 
stable foam which substantially completely breaks or col 
lapses to a liquid promptly after discharge. This tech 
'nique incorporates the ease of application of a foam and 
the requisite penetrability of a liquid and at the same time 
negates the limitations of both. The application of the 
lotion as an unstable foam prevents run-off and yet 
permits the lotion to return fairly rapidly to a fluid state 
which will be absorbed by the hair tress. The foam col 
lapses at about the rate at which the fluid penetrates the 
hair tress. 
The compositions for use in the improved procedure 

must have the characteristics which lead to the fast break 
ing foam as well as those required for satisfactory cold 
waving of hair. These hair waving compositions com 
prise a substantially single phase aqueous solution of a 
keratin-reducing agent, solvent for the propellant, and 
the dissolved or liquefied normally gaseous propellant. 
Of course, part of the propellant and other volatile con 
stituents will be in the vapor space. 
Low molecular weight. water-soluble mercaptains con 

taining another functional group, such as carboxyl, hy 
droxyl, or amide, in addition to the mercaptain group are 
suitable keratin-reducing agents for the waving lotions 

i of this invention. The mercapto-alkanoic acids described 
in U.S. Patent 2,736,323 are preferred keratin-reducing 
substances because of their effectiveness and because they 

... are not skin sensitizers. Among these, thioglycolic acid 
is especially preferred in the practice of this invention, 
and mercapto-propionic acid is almost equally suitable. 
It is desirable to have the pH of the waving lotion above 
7. to obtain rapid and effective action and to have the 
pH below. 10 to avoid damaging the hair. A particularly 
desirable range is from pH 8.5 to pH 9.5. Any suitable 
alkali may be used to adjust the pH; but it is preferred to 
use a weak base as a major portion of the alkali, thereby 
providing desirable buffering capacity. Suitable weak 
bases have dissociation contents of less than 103 and 
preferably less than 10, they include ammonia, mo 
noethanolamine, diethanolamine, tris(hydroxymethyl)- 
aminomethane and 2-amino-2-methyl-1,3-propanediol. 
Triethanolamine and glycerylamine are further exam 
ples of bases which may be used. Monoethanolamine is 
an especially preferred weak base. When the pH of the 
lotion is adjusted to the preferred range with a weak base, 
there will usually be present free base in exces of that 
required to form the salt of the mercapto-alkanoic acid. 
Examples of strong bases which may be used in minor 
proportions in conjunction with weak bases in this in 
vention are sodium hydroxide, lithium hydroxide, potas 
sium hydroxide, and strong organic bases such as tetra 
methylammonium hydroxide. Mixtures of weak bases 
can be employed, and it is often advantageous to do so. 

- Soluble carbonates and bicarbonates, such as ammonium 
salts, can be added for their pH stabilizing effect. Use 
of a thioglycolate salt in preparing the lotion is, of course, 
equivalent to preparing it in situ from thioglycolic acid 
and the appropriate base. - 
The keratin-reducing agent is incorporated into the 

lotion at a level equivalent to from 1 to about 10 weight 
percent, based on the total composition, of thioglycolic 
acid. The preferred compositions contain keratin-reduc 
ing agent at a level equivalent to from about 3% to about 
6% thioglycolic aid. 
A propellant is required to force the solution of active 

ingredients from the pressurized container. While any 
liquefiable gas having the proper vapor pressure can be 

- considered, fluorinated and chlorinated hydrocarbons 
have found widespread use as propellants in aerosol pack 
aging. Among those suitable for the practice of this in 
vention and available commercially are monochlorodi 
fluoromethane, dichlorodifluoromethane, trichloromono 
fluoromethane, dichlorotetrafluoroethane, difluoroethane, 
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trichlorotrifluoroethane and monochlorodifluoroethane. 
The choice of the best propellant for a particular formula 
tion from among these and similar compounds is made on 
the basis of a low rate of hydrolysis of the carbon-chlo 
rine bond in the aqueous solutions of this invention, an ap 
propriate vapor pressure at a convenient level of propel 
lant, and, most critically sufficient solubility in the aqueous 
solutions of the compositions of this invention. Particu 
larly useful compounds from those named above are di 
chlorotetrafluoroethane, and dichlorodifluoromethane. 
These compounds have been sold commercially as Freon 
114 or Genetron 320 and Freon 12 or Genetron 12. A 
single compound may be used as a propellant, but it is 
often desirable to use a mixture of compounds to achieve 
just the desired vapor pressure and to enhance the solu 
bility of the propellant in the aqueous solution. 

Mixtures of from about 95% to about 40% dichloro 
tetrafluoroethane with from about 5% to about 60% di 
chlorodifluoromethane are suitable; decreasing the ratio 
of dichlorotetrafluoroethane to dichlorodifluoromethane, 
within this range, increases the pressure. 
The propellant will usually be employed in quantities 

of from 1% to 10% by weight of the total composition. 
However, the quantity of propellant used depends upon 
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the identity of the propellant, the pressure desired in the 
container, the solubility of the propellant in the particular 
composition, and other factors. Mixtures of dichloro 
difluoromethane and dichlorotetrafluoroethane are usually 
employed at from about 3% to about 7% of the total 
composition if surface active agents are present; if Sur 
face active agents are not present the propellant mixture 
is usually employed at from about 6% to about 10% of 
the total composition. As the ratio of dichlorodifluo 
romethane to dichlorotetrafluoroethane in the propellant 
mixture is increased, it is preferable to decrease the quan 
tity of the propellant mixture used. The lower limit of 
propellant content is set by the emergence of the product 
as a weak and runny foam rather than the stiff, “dry” 
foam which is desired. If too large quantities of propel 
lant are used, the pressure may exceed the safe limits for 
the type of container being used, or the foam may be 
discharged in spurts rather than at a steady rate as is 
desired. 
While it is not absolutely necessary to include a surface 

active agent in the compositions of this invention, it is 
generally desirable to do so. Where the composition of 
the product is such that the propellant is highly soluble, 
'as when from about 40% to about 60% ethanol is used, 
and when relatively large quantities of propellant, in the 
range of from about 6% to about 10% of the total com 
position, are used, a satisfactory foam can be obtained 
without a surface active agent. However, in the preferred 
practice of this invention a surface active agent is used 
thus enabling the achievement of a stiff, “dry” fast break 
ing foam with a smaller quantity of propellant. "Fast 
breaking” is intended to means a foam which breaks in 
less than 30 seconds after discharge onto the hair and 
preferably in less than about 10-15 seconds. If too much 
surface active agent is employed the foam tends to become 
very dense and to break too slowly; enough must be used 
to achieve the desired type of foam. Suitable surface ac 
tive agents are found among the anionic detergents and 
among nonionic detergents. Anionic detergents are pre 
ferred for the compositions containing alcohol and the 
mixed dichlorotetrafluoroethane-dichlorodifluoromethane 
propellants. Anionic or nonionic detergents can be em 
ployed for the other compositions. The anionic deter 
gent may be of the synthetic type or it may be a soap 
of a fatty acid. In either event, it is perferred that the 
cation of the detergent be one which confers high solu 
bility on the detergent; with this limitation, the cations of 
the alkalizing agents listed hereinbefore may be used. The 
choice of a surface active agent is not critical, most of 
those commonly employed in shampoos and other per 
sonal products being satisfactory. 
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Examples of anionic synthetic detergents suitable for 
the practice of this invention are the detergents of the 
sulfonated and sulfated types such as the alkyl (C8-C18) 
sulfates, the alkyl (C-C) polyethenoxy (1-10 units of 
CHO-) ether sulfates, the alkyl (C8-C18) aromatic 

sulfonates, the mono- or di-alkyl (Ca-C18) esters of Sul 
fosuccinic acid, sulfonated or sulfated amides of higher 
fatty acids, sulfuric acid esters of polyhydric alcohols 
incompletely esterified with higher fatty acids, higher 
fatty acid esters of low molecular weight alkylol sulfonic 
acids, etc., usually in the form of their sodium, potassium, 
ammonium, or alkanol-ammonium salts. Some of the 
particular detergents of this category are: sodium octyl 
sulfate, sodium nonylsulfate, sodium decyl Sulfate, mono 
ethanolammonium dodecyl sulfate, ammonium tetradecyl 
sulfate, monoethanolammonium pentadecyl sulfate, 
monoethanolammonium hexadecyl sulfate, monoethanol 
ammonium octadecyl sulfate, monoethanolammonium 
oleyl sulfate, sodium salts of dioctyl sulfosuccinate, SO 
dium octyl benzene sulfonate, sodium nonyl benzene Sul 
fonate, sodium dodecyl benzene sulfonate, Sodium tetra 
decyl benzene sulfonate, ammonium pentadecyl benzene 
sulfonate, ammonium triisopropyl benzene Sulfonate, so 
dium salts of the oleic acid ester of isethionic acid, Sodium 
salt of the lauric acid amide of taurine, triethanolamino 
nium coconut oil monoglyceride monosulfate, monoeth 
anolammonium tallow diglyceride monosulfate. 

Mixtures of various of the anionic synthetic detergents 
also come within the scope of the general class definition 
above. For example, the commercially available deter 
gents are generally not pure compounds but are mixtures 
of homologous compounds. Thus, sodium alkylbenzene 
sulfonate wherein the alkyl group contains 12 to 18 car 
bon atoms, a mixture of triethanolammonium alkyl Sul 
fates consisting mostly of triethanolammonium lauryl sul 
fate, and a mixture of monoethanolammonium polyeth 
enoxyether sulfates wherein the alkyl group contains from 
12 to 18 carbon atoms and there are from 1 to 6 units of 
-CHO- per molecule, are well-known detergents. 
Mixtures of soaps and anionic synthetic detergents can be 
employed. As a further example of commercially impor 
tant mixtures, alkanolammonium salts of coconut Sulfate 
and coconut polyethenoxyether Sulfate are among the de 
tergents which are highly suitable for use in this inven 
?tion. The coconut alkyl radical is derived from the middle 
distillation cut and typically will contain the following 
percentages of various chain lengths: Co-2%, C12 
66%, C-23% and C16 -9%. 

Examples of fatty acid soaps which are suitable for 
the practice of this invention include the soluble sodium, 
potassium, ammonium, and alkanolammonium salts of 
saturated and unsaturated fatty acids with from 10 to 18 
carbon atoms and mixtures thereof. Specific examples 
of such soaps are monoethanolammonium laurate, myri 
state, palmitate, stearate and oleate. The use of con 
mercially available mixtures will often be preferred, the 
soluble soaps of the middle distillation cut of coconut 
fatty acids, and consisting predominantly of C12 and C14 
fatty acids, being especially suitable. When the surface 
active agent employed is a fatty acid soap it is generally 
desirable to include in the composition a highly effective 
calcium sequestering agent such as an aminopolycarbox 
ylate salt. This prevents the deposit of hard water soap on 
the hair when rinsing the lotion from the hair with Ordi 
nary tap water. Particularly suitable are the soluble so 
dium, potassium, ammonium and alkanolammonium salts 
of ethylenediaminetetraacetic acid. 

Water-soluble nonionic synthetic organic detergents are 
suitable for use in this invention; they include compounds 
produced by the condensation of alkylene oxide groups 
(hydrophilic in nature) with an organic hydrophobic con 
pound which may be aliphatic or alkyl aromatic in na 
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ture. Examples of such detergent would be: the poly 
alkylene glycol esters, ethers, and thioethers of the types, 

RCOO (-CHAO)-H 
RO (-CHAO)-H 
RS(-CHO)-H 

wherein R represents long chain alkyl radicals having 
from about 8 to about 18 carbon atoms and n is an integer 
from about 4 to about 30; the polyethylene oxide con 
densates of alkyl phenols, e.g. the condensation products 
of alkyl phenols having about 6 to 12 carbon atoms in 
the alkyl group, in either straight chain or branched chain 
configuration, with ethylene oxide in amounts equal to 
10 to 25 moles of ethylene oxide per mole of alkyl 
phenol; compounds formed by condensing ethylene oxide 
with a hydrophobic base formed by the condensation of 
propylene oxide with propylene glycol; the condensation 
product of ethylene oxide with the product resulting from 
the reaction of propylene oxide and ethylenediamine. 
Compounds with ether linkages are preferred because of 
their resistance to hydrolysis in alkaline solutions. More 
specific examples of some suitable non-ionic detergents 
are: the reaction products of t-octylphenol with an average 
of from 9 to 30 moles of ethylene oxide per mole, and 
the water-soluble waxy reaction products of lauryl alcohol 
and ethyleneoxide having a titer of about 35° C. or higher 
and of oley alcohol and ethyleneoxide having a titer of 
about 29 C. or higher. - 
The quantity of surface active agent, when it is em 

ployed, is from 0.0% to 10%. However, the exact 
amount to be employed is determined by the remaining 
ingredients of the product as they affect the attainment of 
the fast breaking foam. With a mixture of dichlorodi 
fluoromethane and dichlorotetrafluoroethane as propel 
lant and alcohol present, an anionic synthetic detergent 
or a fatty acid soap is preferred; from about 2% to about 
9% will be used. The surface active agents serve the 
purposes of solubilizing or emulsifying the perfume, con 
tributing to the solubilization of the propelliant, and con 
tributing to the production of a foam having the desired 
characteristics. 
The solvent in the compositions of this invention is 

water, but it is desirable to add another solvent to in 
crease the Solubility of the propellant. With dichloro 
tetrafluoroethane and dichlorodifluoromethane as propel 
lants, from 30% to 60%, by weight, of ethanol, based 
on the total composition, is preferably included. The 
lower limit is set by attaining the minimum content of 
dissolved propellant; and the upper limit is set by the 
increased flammability and irritating properties of the 
composition. When ethanol is used in the absence of 
Surface active agent, it is generally preferred to employ 
from about 40% to about 60% by weight of the total 
composition. Surface active agents tend to increase the 
Solubility of the propellants as does the ethanol. In a 
composition employing both surface active agent and 
ethanol, the latter should preferably be present in amount 
from about 30% to about 50% of the total composition. 
Other low molecular weight hydroxy compounds, includ 
ing propyl and isopropyl alcohol can be employed in this 
invention. 

Various minor ingredients can be included in the com 
positions of this invention and are generally desirable 
for the purposes of making the product more pleasant 
to use and leaving the hair in a particularly good condi 
tion. It is generally desirable to include a soluble salt of 
the disulfide of the keratin-reducing agent, especially the 
disulfide of thioglycolic acid, at a level, based on the 
total composition, equivalent to from about 0.5% to 5% 
of dithiodiglycolic acid. The soluble salts, which can be 

75 

used include those formed from the bases listed as suit 
able for making the pH adjustment. These additives pro 
tect the hair from over-treatment and leave it in a par 
ticularly good condition as is disclosed in U.S. Patents 
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2,719,814 and 2,719,815. In the preferred compositions 
of this invention, a perfume will be added. 
The compositions of this invention must be packaged 

in suitable pressure-tight containers. For pressures lower 
than about 25 p.s.i.g. at 70 F., glass bottles, which are 
coated on the outside with plastic, and metal cans are 
suitable. Metal cans are employed for higher pressures. 
A metal which is not appreciably corroded by the prod 
uct should be chosen or a corrosion inhibitor, as is known 
in the art, should be added to the formulation. The 
valves, with which the pressurized containers are fitted 
to control their opening and discharge of product, are 
those commercially employed for other aerosol products. 
Nozzles for discharge of the product are not critical 
except that it is preferred to use a foam type nozzle. 
This type of nozzle provides opportunity for an appre 
ciable pressure drop while the product is still confined 
within the nozzle. This pressure drop within the enclosed 
channel causes foam to be generated within the nozzle. 
Foam nozzles are commercially available and have been 
repeatedly described in the literature. For example, the 
U.S. Patent 2,655,480 of Spitzer et al. shows a typical 
foam nozzle. For additional convenience a comb-type 
applicator which discharges the foam from its "teeth" 
over the width of the tress can be used on the nozzle. 

In the following, specific examples are set forth as 
illustrative of the invention and of certain of the rela 
tionships important in its practice. Compositions are ex 
pressed in weight percent. An entry such as "Thiogly 
colic acid (as monoethanol ammonium salt) . . . 5%” 
means that the composition contains monoethanolam 
monium thioglycolate equivalent to 5% thioglycolic acid. 

Example I 
The following composition was prepared and intro 

duced into pressurized aluminum cans and plastic cov 
ered glass bottles fitted with valves to control the dis 
charge of the product and with foam nozzles. 

Percent 
Thioglycolic acid (as monoethanolammonium 

salt) ---------------------------------- 5.0 
Dithiodiglycolic acid (as monoethanolammo 
nium salt) ----------------------------- 2.0 

Monoethanolammonium coconut Soap' ------ 3.9 
Triethanolammonium coconut Sulfate ------ 2.0 
Sodium ethylenediaminetetraacetate ---------- 3.9 
Perfume -------------------------------- 0.5 
Ethanol -------------------------------- 40.0 
Dichlorotetrafluoroethane (Genetron 320) ---- 5.9 
Dichlorodifluoromethane (Genetron 12) ------ 1.1 
Monoethanolamine to adjust the pH to 9.3 ca. -- 2.2. 
Water ---------------------------------- Balance 

1 The soap of coconut fatty acids which are predominantly 
C14H23COO and C13H27COOH. 2 The coconut alkyl radical consisting predominantly of 
C25- and C14H23- radicals. 
This composition had a vapor pressure of 20 to 25 p.s.i.g. 
at 70 F. Less than 5% of the thioglycolic acid present 
became inactive as a hair reducing agent due to decom 
position during 4.5 months storage at 85 F. The prod 
uct was equally stable in glass and in aluminum con 
tainers. The product was dispensed from the nozzle as 
a foam which collapsed promptly on contacting the hair 
in a permanent waving operation. The hair was suc 
cessfully waved. 

Example II 
The composition of Example I, except that the quantity 

of propellant was reduced to 5.9% dichlorotetrafluoro 
ethane and 0.90% dichlorodifluoromethane, was intro 
duced into a plastic covered pressurized container fitted 
with a valve and a foam nozzle. 

This composition was highly suitable for use in the 
cold waving of hair according to the following "pin-curl'' 
procedure. The hair was shampooed and rinsed. Cer 
tain tresses were saturated, one-by-one, by discharging 
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8 
the composition of this example from the pressurized 
container as a quickly breaking, stiff dry foam; and the 
tresses were formed into the desired configuration by 
the subject using customary curlers. Other tresses were, 
one-by-one, wound about a finger and fastened in the 
curled configuration with bobby pins. The wave lotion 
was then discharged from its container onto the individual 
curls in the form of a stiff dry foam which collapsed 
within 10 to 15 seconds of the moment of release. 
Thirty minutes after application, the hair was thoroughly 
rinsed with warm water and allowed to dry for six hours. 
An excellent wave was obtained in the combed-out hair 
which was in good condition. 

Example III 
The following composition was prepared and packed 

in a pressurized can fitted with a valve and a foam nozzle. 
Percent 

Thioglycolic acid (as monoethanolammonium. 
salt) ------------------------------------ 5.0 

Dithiodiglycolic acid (as monoethanolammonium 
salt) --------- misre - - - - - on's more - -n -- - - - - rurass---- 2:0 

Perfume ----------------------------------- 0.5 
Dichlorotetrafluoroethane (Genetron 320) ------ 8.5 
Dichlorodifluoromethane (Genetron 12) -------- 1.5 
Ethanol ------------------------------------ 60.0 
Monoethanolamine to adjust pH to 9.3, ca -----. 2.2 
Water ------------as 'm a was a 'm ms as so as apos - press'-- Balance 

This composition exerted a vapor pressure of 27 p.si.g. 
at 70 F. It was unnecessary to include a surface active 
agent in this composition because of the high concen 
tration of alcohol which solubilized the perfume and the 
high level of propellant. 

It was applied as a foam to hair wound in curls, as in 
Example II, on one half of a subject's head. The foam. 
broke within about 15 seconds of its discharge from the 
container. Lotion was applied in the conventional way 
to the curls on the other half of the head. After rinsing, 
drying for six hours, and combing, resulting waves were 
about equal in tightness of curls. They remained about 
equal in permanency of curls. Application of a foam 
from a pressurized can proved to be neater and quicker, 
the need for dipping the applicator in the lotion being 
eliminated, than application of a liquid from a sponge. 

Example IV 
Two basic formulas were prepared as follows: 

A, B, percent percent 

Thioglycolic acid (as ammonium salt). 5.08 4.88 
Dithiodiglycolic acid (as ammonium sal 2.8 2.07 
Ammonium coconut soap---------------- 3.6 ---------- 
Sodium ethylenediaminetetraacetate--- 3.9 ---------- 
Perfume. 0.5 0.5 
Propellant Varied 
Ethanol- 40.0 60,0 

. . 
Balance Balance 

As defined in Example I. 
The quantity of propellant consisting of 85% dichloro 
tetrafluoroethane (Genetron 320) and 15% dichlorodi 
fluoromethane (Genetron 12) was varied in composi 
tions A and B; the pressure inside the can and the quality 
of the discharged foam were observed. The data ob 
tained, which are approximate, are: 

In composition A, from 3.8% to 4.3% propellant (cor 
responding to 14.5 to 18.5 psi.g. pressure) gave a weak 
and runny foam; from 4.3% to 5.7% (18.5 to 23 psi.g.) 
gave a good foam delivered at a steady rate; above 23 
p.s.i.g., the foam spurted from the nozzle. In com 
position B from 3.9% to 6.2% propellant (correspond 
ing to 7.4 to 15 p.s.i.g. pressure) gave a weak and runny 
foam; from 6.2% to 8.9% (15 to 21 p.si.g.) gave a 
good foam delivered at a steady rate; above 21 p.si.g. 
the foam spurted from the nozzle. The solubility of 
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propellant in composition A was about 5.5% and in com 
position B was about 11.2%. 

Composition A and composition B containing 6.0% 
and 8.0% of propellant, respectively, were each tested 
by more than 100 women using the pin curl procedure 
of Example II. The acceptance of the new method of 
applying a fast breaking foam from a pressurized con 
tainer directly to the hair was good. 

Example, V 
Aluminum pressure-tight cans provided with a dis 

charge valve and foam nozzle were used to contain the 
following composition which was substantially a homoge 
neous solution. 

Percent 
Thioglycolic acid (as monoethanolammonium 

salt) ------------------------------------ 5.0 
Dithiodiglycolic acid (as monoethanolammonium 

salt) ------------------------------------ 2.0 
Monoethanolammonium coconut soap -------- 6.5 
Triethanolammonium coconut sulfate ---------- 2.0 
Sodium ethylenediaminetetraacetate ------------ 6.5 
Dichlorotetrafluorethane (Freon 114) ---------- 2.5 
Dichlorodifluoromethane (Freon. 12) ---------- 2.5 
Ethanol ------lar -'ra-arm - us at a news m- - - - - - - - - - - - - - - - 30.0 

Monoethanolamine to adjust the pH to ca. 9.3. 
Water --------------- - - - - - - - - - - - - - - - -- a Balance 

As defined in Example I. 

The composition discharged through a valve from a 
foam nozzle as a stiff, unstable, quickly breaking foam. 
The pressure in the container was about 40 p.s.i.g. at 
70 F. It was successfully used to cold wave hair. 
The objects of this invention will also be achieved if 

dithiodiglycolic acid is omitted from the above formula 
tions or if thioglycolic acid is replaced by mercapto 
propionic acid and the dithiodiglycolic acid is omitted. 
Instead of monoethanolammonium salts, the salts of di 
ethanolamine, 2-amino-2-methyl-1,3-propanediol, or tris 
(hydroxymethyl)amminomethane can be employed. 
The term "consisting essentially of' as used in the 

definition of the ingredients present in the composition 
claimed is intended to exclude the presence of other 
materials in such amounts as to interfere substantially 
with the properties and characteristics possessed by the 
composition set forth, but to permit the presence of other 
materials in such amounts as not substantially to affect 
said properties and characteristics adversely. 
What is claimed is: 
1. A pressurized permanent cold hair waving composi 

tion adapted for discharge from its container as a foam 
which collapses to a liquid within 30 seconds after dis 
charge, consisting essentially of about 1% to about 10% 
of a low molecular weight mercapto-alkanoic acid, an 
alkalizing agent a substantial part of which is a base 
with a dissociation constant less than 10 imparting to 
the composition a pH above 7 but below 10, from about 
1% to about 10% of a propellant selected from the 
group consisting of monochlorodifluoromethane, dichloro 
difluoromethane, trichloromonofluoromethane, dichloro 
tetrafluoroethane, difiuoroethane, trichlorotrifluoroethane, 
monochlorodifluoroethane, and mixtures thereof, from 
about 0.05% to about 10% of a surface active agent, 
and a solvent which is an aqueous-lower molecular weight 
alcohol solution wherein the amount of alcohol is from 
about 30% to about 60% of the total composition and 
which is sufficient to dissolve substantially completely 
all non-gaseous components of the composition into a 
substantially homogeneous single liquid phase. 

2. The composition of claim 1, substantially free of 
surface active agents, in which the solvent is aqueous 
ethanol, the ethanol being from about 40% to about 
60% of the total composition; and in which the propellant 
is a mixture of dichlorotetrafluoroethane with dichlorodi 
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10 
fluoromethane, the propellant being from about 6% to 
about 10% of the total composition. 

3. The composition of claim 1 in which the solvent is 
an aqueous ethanol solution of an anionic surface active 
agent, the ethanol being from about 30% to 50% of the 
total composition, the surface active agent being from 
about 2% to 9% of the total composition; and in which 
the propellant is a mixture of dichlorotetrafluoroethane 
with dichlorodifluoromethane, the propellant being from 
about 3% to about 7% of the total composition. 

4. A pressurized hair waving composition adapted for 
discharge from its container as a foam which collapses 
to a liquid within 30 seconds after discharge, substan 
tially free of surface active agent and consisting essen 
tially of from 1% to 10% thioglycolic acid; an alkalizing 
agent, a substantial part of which is a base with a dis 
sociation constant less than 105, to adjust the pH to 
from 8.5 to 9.5; a solvent which is aqueous ethanol, the 
ethanol being from about 40% to about 60% of the total 
composition; from about 6% to about 10% of a propel 
lant which is a mixture of from about 95% to about 40% 
of dichlorotetrafluoroethane with dichlorodifluorometh 
ane, the non-gaseous portion of said composition being a 
Substantially homogeneous solution. 

5. A pressurized hair waving composition adapted for 
discharge from its container as a foam which collapses to 
a liquid within 30 seconds after discharge, consisting 
essentially of from 1% to 10% thioglycolic acid; an 
alkalizing agent, a substantial part of which is a base with 
a dissociation constant less than 105, to adjust the pH to 
from 8.5 to 9.5; a solvent which is an aqueous ethanol 
solution of an anionic surface active agent, the ethanol 
being from about 30% to about 50% of the total compo 
sition, and the surface active agent being from about 2% 
to about 9% of the total composition; and from about 
3% to about 7% of a propellant which is a mixture of 
from about 95% to about 40% of dichlorotetrafluoro 
ethane with dichlorodifluoromethane, the non-gaseous 
portion of said composition being a substantially homo 
geneous solution. 

6. A package comprising a pressure-tight container 
having a valve-controlled opening to a foam nozzle and 
containing a hair waving composition substantially free of 
surface active agents and adapted for being discharged as 
an unstable foam which collapses to a liquid within 30 
Seconds after discharge, consisting essentially of: from 
about 3% to about 6% thioglycolic acid; an agent to ad 
just the pH from about 8.5 to about 9.5 selected from 
the group consisting of monoethanolamine, diethanol 
amine, ammonia, 2-amino-2-methyl-1,3-propanediol, tris 
(hydroxymethyl)aminomethane and mixtures thereof; 
from about 40% to about 60% ethanol; from about 6% 
to about 10% of a mixture of from about 95% to about 
40% of dichlorotetrafluoroethane with dichlorodifluoro 
methane; and water, the non-gaseous portion of said com 
position being a substantially homogeneous solution. 

7. A package comprising a pressure-tight container 
having a valve-controlled opening to a foam nozzle and 
containing a hair waving composition adapted for being 
discharged as an unstable foam which collapses to a liquid 
within 30 seconds after dicharge consisting essentially of: 
from about 3% to about 6% thioglycolic acid; an agent 
to adjust the pH from about 8.5 to about 9.5 selected 
from the group consisting essentially of monoethanola 
mine, diethanolamine, ammonia, 2-amino-2-methyl-1,3- 
propanediol and tris(hydroxymethyl)aminomethane and 
mixtures thereof; from about 2% to about 9% of a soluble 
anionic detergent selected from the group consisting of 
synthetic anionic detergents and fatty acid soaps and mix 
tures thereof; from about 30% to about 50% ethanol; 
from about 3% to about 7% of a mixture of from about 
95% to about 40% of dichlorotetrafluoroethane with 
dichlorodifluoromethane; and water, the non-gaseous por 
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