
United States Patent 0 
1 

3,840,656 
PROCESS FOR IMPROVING THE DURABILITY 
AND QUALITY OF A HAIR SET AND NEW 
PRODUCTS FOR CARRYING OUT THIS 
PROCESS 

Gregoire Kalopissis and Paul Roussopoulos, Paris, and 
Charles Zviak, Franconville, France, assignors to 
L’Oreal, Paris, France 
No Drawing. Continuation of application Ser. No. 

581,147, Sept. 22, 1966. This application Apr. 7, 
1970, Ser. No. 24,417 

' Int. Cl. A61k 7/00 
U.S. Cl. 424-47 5 Claims 

ABSTRACT OF THE DISCLOSURE 
Compositions for treating hair to improve its mechani 

cal properties containing at least a 1.5 molar concentra 
tion of thiol disul?de oxidizing agent to thiol reducing 
agent having an alkaline pH. 

One of the important operations in hairstyling is the 
setting of the hair. 

This operation consists essentially of rolling hair previ 
ously dampened with water or an aqueous solution on 
rollers whose diameters vary according to the desired 
effect, but which are generally of about 15 to 20 milli 
meters. Next the hair is dried and the rollers are re 
moved. Then the coiffure is completed by “combing it 
out.” 

It has long been known that styles resulting from sim 
ple sets, especially those in which the hair has been 
dampened with water only, do not last well and are highly 
sensitive to humidity. 
To remedy these defects, water-alcohol or alcoholic so 

lutions of natural or synthetic resins or polymers are used 
in the setting operation, though the results are not always 
completely satisfactory. 
The applicants have just discovered that it is possible to 

notably improve the durability and quality of a set by 
giving the hair a chemical treatment while the hair is in 
its natural state, that is without using curling pins, rollers 
or any other device designed to give hair a particular 
shape. Sets carried out in the usual manner on hair so 
treated yield noticeably better results than sets on un 
treated hair. 
The object of the present invention is to provide a new 

process for treating hair so that it may be more effec 
tively set, this process being essentially characterized by 
the fact that after the hair has ?rst been washed, it is 
impregnated with an alkaline solution consisting of a 
mixture of at least one reducing agent belonging to the 
thiol class and at least one oxidizing agent consisting of 
a thiol disul?de. This composition is left to act for a suf 
?cient length of time, for example, from 1 to 15 minutes, 
then the hair is thoroughly rinsed. 

Another object of the invention is to provide a new 
process for setting hair, this process being essentially 
characterized by the fact that the hair is ?rst treated as 
described above, then set in the conventional manner 
using water or an aqueous or water-alcohol solution of 
a setting resin. 

In one embodiment of the invention, the aforecited 
treatment is carried out while shampooing the hair. 

In accordance with the invention, the composition con 
taining the mixture of thiol and disul?de has a pH falling 
between about 9 and 10. The pH of the composition may 
be regulated using ammonia or any organic or mineral 
base which may be used in cosmetics such as monoeth 
anolamine, diethanolamine, or morpholine. 

10 

15 

25 

30 

35 

40 

45 

55 

65 

70 

3,840,656 
Patented Oct. 8, 1974 

,. 

ICC 

2 
In accordance with the invention, some of the thiols 

which may be used to carry out this process are: thio~ 
glycolic acid, thioglycerol, glycol thioglycolate, glycerol 
thioglycolate, glycol thiolactate, IS-mercaptoethanol, N 
carboxymethyl - mercaptoacetamide, thiolactic acid, [3 
mercaptopropionic acid, although this list is in no Way 
exhaustive. 
Among the disul?des which may be used to carry out 

the invention are those which correspond to the above 
thiols. 
The proportion of the molar concentration of the di 

sul?de to that of the thiol may vary widely, though it 
may never be less than about 1.5. Generally the propor 
tion may vary up to about 20, but it is usually of the 
order of 2.5 and 15. 

For each thiol-disul?de mixture, it is desirable, remem 
bering the above directions, to determine the disul?de/ 
thiol molar ratio which yields the best results. 

According to the invention, a thiol may be used with 
its corresponding disul?de, but this is not essential. It is 
equally possible to use compositions containing mixtures 
of several thiols and several disul?des. 
The thiol concentration in the compositions used to 

carry out this process according to the invention may vary 
widely, but it is usually between 0.01 and 0.5 mol/liter. 
The process according to the invention has several 

advantages. 
First, the process according to the invention results in 

sets which hold longer than conventional sets obtained 
using pure water or resin solutions. 

Moreover, the improvement in the holding quality of 
the sets obtained using the process according to the in 
vention is noticeable not only in the ?rst set thereafter, 
but also in later sets which may be carried out without 
again using the process according to the invention. 

In addition, it is much simpler to use the process ac 
cording to the invention than it is to use the permanent 
setting techniques which are known today. Since the 
composition according to the invention is applied to hair 
which has not yet been rolled on curling pins or rollers, 
the composition, in the form of a lotion of a ?uid cream, 
may simply be brushed into the hair. 

Finally, hair treated according to the invention is easier 
to manage and lends itself to a better coifI’ure. 
Another object of the present invention is to provide 

the new industrial product consisting of a cosmetic com 
position for treating hair with a view to notably improv 
ing the quality of later sets. This composition is essential 
ly characterized by the fact that it is alkaline and that it 
contains a mixture of at least one reducing agent belong 
ing to the thiol class and at least one oxidizing agent con 
sisting of a thiol disul?de compound. This composition 
may also have the diverse particulars cited above during 
the discussion of the process utilizing this composition. 
The composition according to the invention may take 

the form of liquid solutions, creams or gels. It may also 
be packaged in the form of aerosols for use in the spray 
state or as a lasting. or temporary foam. 
the form of liquid solutions, creams or gels. It may also 
contain other cosmetic additives such as perfumes or dyes 
to make the composition more versatile, or cationic prod 
ucts to make it easier to untangle the hair and apply the 
composition, or swelling agents such as urea to make it 
easier for the composition to penetrate to the interior of 
the keratinic ?ber, or sequestrant agents so that the com 
position may be stored for a longer time. 

Another object of the present invention is to provide 
the new industrial product which consists of a composi 
tion for simultaneously washing hair and treating it so 
that it may be more effectively set later. This new com 
position is essentially characterized by the fact that it 
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contains at least one detergent which may be used as a 
shampoo and a mixture of at least one reducing agent 
belonging to the thiol class and at least one oxidizing 
agent consisting of a thiol disul?de compound. 
Conforming to the invention, the process described 

above may thus be carried out by simultaneously wash 
ing the hair and pretreating it so that it may be more 
effectively set later. 

In accordance with the invention, the various types of 
compounds known for their use in shampoos may be used 
in the composition. 

For example, noniouic shampoos such as those which 
contain ethylene oxides in their molecules may be used. 

In such nonionic shampoos, the solubility may also be 
the result of OH functions ?xed on the lipophile chain. 
Sugar esters belong to this category of shampoos. 

Anionic shampoos such as lauryl sulfate or dodecyl 
benzene sulfonate or cationic shampoos such as quater 
nary arnmonias or salts of fatty amines may also be used. 

Finally, ampholite or amphoteric shampoos may be 
used, these being the shampoos which carry both negative 
and positive charges, as is the case for example with the 
long-chain amino acids. 

These compositions may contain for example from 2 
to 10% detergent and from 0.5 to 10% thiol compounds, 
and from 3 to 50% thiol disul?de compounds. 
Conforming to the invention, the composition just de 

scribed may be used as a weekly or monthly shampoo 
so as to keep the hair in condition to undergo sets which 
will last longer and will be of better quality. 

In order that the invention may be better understood, 
several examples will now be given by way of illus 
tration, though they are in no way exhaustive. 

EXAMPLE 1 

At the moment of use, the following composition is 
prepared: 

0.8 Thioglycolic acid ________________________ __g__ 
Dithioglycerol _________________________ __g__. 5.7 
Ammonia, q.s.p. pH=9.5 
Distilled water, q.s.p ____________________ __cc__ 100 

The hair is washed in the usual manner and dried. Next 
enough of this lotion is applied to impregnate all the hair. 
The lotion is left for 15 minutes, then the hair is thor 
oughly rinsed and set without using other ingredients. 
The hair is dried under a hood, unrolled, and combed 

out. 
It is noted that the application of such a solution makes 

the hair easier to style and that the set holds notably 
longer than a conventional set carried out under the same 
conditions. 

EXAMPLE 2 

The following solution is prepared: 

Thiolactic acid _________________________ __g__ 1 
Dithiodilactic acid ______________________ __g__ 5 
Monoethanolamine, q.s.p. pH=9.5 
Perfume ______________________________ __g__ 0.5 
Distilled water, q.s.p. ___________________ __cc__. 100 

The hair is dampened with this composition. 
After a 15 minute wait, the hair is rinsed and dried. 

20 cc. of a setting lotion consisting of a water-alcohol 
solution (with 50% alcohol) containing 3% polyvinyl 
pyrrolidone/vinyl acetate copolymcr is applied. 
The hair is set and after it has dried, a hardening of 

the hair is noted which permits better styling. The set 
holds well for a week. The hair is then set again and 
this set lasts equally well. 

This effect continues for about 5 weeks. 
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EXAMPLE 3 

The two following solutions are prepared and packaged 
separately: 

Part A 

?-Mercaptopropionic acid _________________ __g__. 3 
Monoethanolamine, q.s.p. pH=9.6 ‘ 
Water, q.s.p ____________________________ __cc__ 10 

Part B. 

Dithiodiglycerol ______________ __. ________ __g__ 40 

Distilled water, q.s.p. ____________________ __cc__ 100 

At the moment of use, equal volumes of these two solu 
tions are mixed. It is applied to the hair in the usual 
manner and the hair is then set. 

Very satisfactory results are obtained. The holding 
quality of the coiffure is notably improved for 5 to 6 
weeks. 

EXAMPLE 4 

The two following solutions are prepared and packaged 
separately: 

Part A 

Thioglycerol ___________________________ __g__ 0.4 
Monoethanolamine, q.s.p. pH=l0.3 
Water, q.s.p ____________________________ __cc__ 100 

Part B 

Dithiodiglycerol ________________________ __g__ 1.32 
Carbopol 934, a carboxyvinyl polymer made by 

B. F. Goodrich Chemical Co. ___________ __g__. 0.7 
Water, q.s.p ____________________________ __cc__ 100 

The pH of this part B is about 3. 
When parts A and B are mixed at the moment of use, 

the resin “Carbopol 934” contained in part B is neu 
tralized by the excess alkali in part A. The mixture gels 
and the result is a thick paste whose pH equals 9.5 and 
which is extremely easy to apply. 
The gel thus obtained is applied to the hair in the usual 

manner and excellent results are obtained both from the 
point of view of ease of application due to the form of 
the product and of the holding quality of the set. 
The high holding quality of the coitfure lasts from 2 

to 3 weeks. 
EXAMPLE 5 

At the moment of use, a composition having the fol 
lowing formula is prepared: 
Thioglycerol ____________________________ __g__ 1 
Dithiodiglycerol _________________________ __g__ 20 
Lauryl ammonia sulfate __________________ __g__. 25 
Monoethanolamine, q.s.p. pH=9.5 
Water, q.s.p. ___________________________ __cc__ 100 

10 cm.3 of this composition are used for the ?rst wash 
ing of natural hair, then the hair is rinsed and 10 cm.3 
more of this composition are applied. , 
The scalp is massaged for several moments while the 

composition is being emulsi?ed, then there is a 10 minute 
wait. 
The hair is then rinsed and immediately set using, if 

desired, a conventional setting lotion which may consis 
of a water-alcohol resin solution. 1 > 

The hair is rolled on rollers and dried. Then the rollers 
are removed and the hair is combed out. 

It is noted that the hair falls into place easily and that 
it is both supple and strong. 
The set holds much longer than if it had been carried 

out without the pre-treatment according to the invention. 
After a week the hair may be washed again with a 

conventional shampoo and set. The holding quality of 
this set also will be notably improved. 

‘Experiments have shown that the particular qualities 
of these sets hold true for all sets carried out for a month 
after the pre-treatment according to the invention. 
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After this time another pre-treatment using the above 
described shampoo is necessary. 

EXAMPLE 6 

At the moment of use, a composition having the fol 
lowing formula is obtained: 

Thioglycerol ______________________________ __ 0.4 

Dithiodiglycerol _________________________ __g__ 1.3 
Lauric sulfate neutralized with soda plus 2 mole 

cules of ethylene oxide _________________ __g__ 25 
Monoethanolamine, q.s.p. pH=9.5 
Water, q.s.p ____________________________ __cc__ 100 

This composition is used regularly in place of a con 
ventional shampoo. 

Sets obtained this way hold for up to about 10 days. 
The results are excellent, whether the solution is ap 

plied to natural or to lightly sensitized hair. 

EXAMPLE 7 

A shampoo powder is made by preparing dry the fol 
lowing mixture: 
Laurie sulfate with 50% active matter, neutralized 

with soda _____________________________ __g__ 3 
Potassium thioglycolate ___________________ __g__ 0.5 
Powdered dithiodiglycerol _________________ __g__ 5 
Kaolin _________________________________ __g__ 1 
Sodium carbonate q.s.p. pH=9.5 

At the moment of use, water is added to this powder 
formula and the shampoo is carried out with two lather 
ings, as usual. 
As is the case in the other examples, the quality of 

the sets carried out after this shampooing is greatly im 
proved. 

EXAMPLE 8 

For an aerosol shampoo, the following mixture is ?rst 
prepared: 
Laurie sulfate neutralized with soda plus 2 molecules 

of ethylene oxide _____________________ __g__ 50 
Diethanolamide of fatty acid of copra _______ __g__ 2 
Dithiodiglycerol _________________________ __g__ 40 
Thioglycerol ____________________________ __g__ 2 
Monoethanolamine q.s.p. pH=9.5 
Water, q.s.p. ___________________________ __cc__ 100 

This mixture is packaged in an aerosol bomb with the 
following composition: 

G 
The above-described liquid ____________________ .. 69 
Fluoric hydrocarbon sold under the trademark “Freon 

12” CCIZFZ; B.Pt. (~21.6° F.) ______________ __ 3 
Butane 3 

To use this shampoo, 10 to 15 grams of it are sprayed 
on dampened hair in the usual manner. 
Again a notable improvement in the quality of later 

sets is obtained. 
It will of course be appreciated that the foregoing 

examples have been given purely by way of illustration 
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and could be modi?ed as to detail without thereby depart 
ing from the basic principles of the invention. 
What is claimed is: 
1. A method of treating unconstrained hair in a hair 

treating process to improve and prolong its setting prop 
erties without imparting any permanent deformation to 
the same comprising the steps of ?rst applying to the 
unconstrained hair an effective amount of a composition 
containing, in aqueous media, a thiol reducing agent se 
lected from the group consisting of thioglycolic acid, 
thioglycerol, glycol thioglycolate, glycerol thioglycolate, 
glycol thiolactate, B-mercapto-ethanol, N-carboxymethyl 
mercapto-acetamide, thiolactic acid and ,B-mercaptopro 
pionic acid and an oxidizing agent selected from the 
group consisting of the disul?des of the following thiols: 
thioglycolic acid, thioglycerol, glycol thioglycolate, glyc 
erol thioglycolate, glycol thiolactate, ?-mercapto-ethanol, 
N-carboxymethyl-rnercapto-acetamide, thiolactic acid 
and B-mercaptopropionic acid, the molar ratio of the 
oxidizing agent to said reducing agent being at least 1.5 :1 
and up to 20:1, with the amount of reducing agent in 
the composition being about 0.01-05 mole per liter and 
the amount of oxidizing agent being about 0.015-10 
mole per liter, said composition having a pH of about 
9-10, allowing the composition to remain in contact with 
the unconstrained hair for about 1 to 15 minutes and 
thereafter rinsing and drying the hair. 

2. The method of claim 1, in which the composition 
containing the reducing agent and the oxidizing agent 
also contains 2 to 10% by weight of a shampoo detergent. 

3. The method of claim 1 in which the hair is initially 
washed before being impregnated with the composition 
containing the reducing agent and the oxidizing agent. 

4. The method of claim 1 in which the amount of 
reducing agent is between 0.5 and 10% and the amount of 
oxidizing agent between 3 and 50% by weight of said 
composition. 

5. The method of claim 1, wherein the composition 
is sprayed on the hair with a propellant to initially form 
a light transient foam. 
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