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The present invention relates to a cosmetic process 
wherein solid keratinous material such as hair and nails 
are given improved strength and elasticity. More par 
ticularly, the present invention relates to a process for 
improving strength and elasticity of said material by treat 
ing it with a solution or suspension of reaction products 
of thiourea and aldehyde. When applied to human finger 
nails or toenails, the process of the present invention im 
proves resistance of the nails to cracking, splitting, lami 
nating or similar damage. Human hair treated by the 
process of the present invention has improved elasticity 
and is better dressable. By the present process the loss of 
original properties of the hair, especially those related 
to the elasticity, which were damaged by preceding treat 
ments such as bleaching, permanent wave, dyeing or the 
like is partially compensated; further naturally weak hair 
may be strengthened by said process. The process of the 
present invention further makes use of compositions which 
are absolutely free of substances which may produce un 
desirable side effects. 

It is already known that strength and elasticity of kerat 
inous materials may be increased by treatment with al 
dehydes. The use of aldehydes in the cosmetic field how 
ever suffers from the disadvantage that besides the afore 
mentioned effects the aldehydes produce undesirable side 
effects, such as inflammation, hardening and/or formation 
of horn on adjacent skin areas. Apart from this, the free 
aldehydes prove to have a rather dangerous toxic effect, 
especially on the nerve cells of the skin and the capillaries. 
The present invention is based on the discovery that 

products obtained from the reaction of formaldehyde with 
thiourea impart to native keratins higher elasticity and 
strength than do the free aldehydes and moreover do 
not produce any undesirable side effects. 

In other words, the invention is based on a process 
of strengthening keratinous material, especially nails and 
hair, wherein the keratinous material is treated with a 
dilute organic or aqueous dispersion or solution of di 
methylol thiourea. The principal effect of the dimethylol 
thiourea applied to the keratinous material apparently 
is to modify the surface (a) by reaction with free amino 
groups of the keratinous material, and (b) by polymeriza 
tion of the dimethylol thiourea layer so produced on the 
keratin. As is known, aldehydes impart to keratins strength 
and improved elasticity which properties obviously result 
from reaction of the aldehydes with amino groups of the 
keratins. When e.g. formaldehyde is used methylene 
bridges are formed. In the same manner with dimethylol 
thiourea methylene bridges between one methylol group 
of said substances and the amino groups of the keratins 
are built. 

Furthermore, the aforementioned products are capable 
of polymerizing. After reaction with the keratins polym 
erization occurs and thereby a film is formed which is 
tightly anchored to the keratins, the film imparting to 
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the nails, hair, fibres or furs coated therewith useful novel 
properties both from the mechanical as well as chemical 
point of view. The film effects an increase in elasticity, 
plasticity and tensile strength; it is practically insoluble 
in Water and various organic solvents, which is of utmost 
importance for the purpose it is to serve. The polymeriza 
tion and the film formation, occurring upon the applica 
tion can be supported by adding polymerization catalysts 
that are compatible with the skin. Weak acids and salts, 
such as phosphoric acid, lactic acid, acetic acid, ammo 
nium chloride, aluminum chloride are particularly suit 
able for the purpose. 
The process according to the present invention is pref 

erably carried out by using aqueous solutions. Its effec 
tiveness can be objectively proved, e.g. by testing single 
hairs for their elasticity. 

Dimethylolithiourea as used for the process according 
to the invention is in general prepared from thiourea and 
formaldehyde; the preparation may proceed e.g. in the 
following manner: 

Thiourea is dissolved in water and formaldehyde is 
added in the form of an aqueous 40% solution. While 
continuously stirring the solution concentrated (20%) 
soda lye is added until the pH value reaches 8.5. After 
cooling in the refrigerator for several days crystals of 
dimethylol-thiourea precipitate from the solution; they 
are filtered by means of suction, washed with an aqueous 
thiourea solution, and dried. Dimethylolurea in cold water 
yields solutions of about 15% concentration. 
The final composition used for the process of the in 

vention may be obtained as follows: 
In a first container 5 to 15 parts by weight of dimeth 

ylolurea or dimethylothiourea are dissolved in 80 parts 
by volume of warm water at 50 to 60° C. In another 
container 1 to 10 parts by weight of primary sodium 
phosphate or 0.2 to 2 parts by weight of an organic acid 
compatible with the skin, especially of an organic acid 
normally present in living organisms, such as e.g. lactic 
acid, citric acid, glycerophosphoric acid, or the like, are 
dissolved in 20 parts by volume of water. (Here as in 
the subsequent examples parts by weight are related to 
parts by volume as grams to milliliters.) While stirring 
the second solution is added to the first one so that a clear, 
transparent solution develops, the pH value of which is 
adjusted, if need be, to 2-6 with diluted soda lye. The 
compositions for carrying out the process of the inven 
tion generally contain about 1 to 15% by weight, pref 
erably 5 to 15% by weight of thiourea. The acid content 
may be about 0.2 to 2% by weight, while bases, salts 
and buffer substances are added in the proportions neces 
sary to obtain the desired pH value. The solution thus 
obtained may be used for the treatment of nails. 
A similar solution may be employed for hair; prefer 

ably it contains a thickener, e.g., 1-5 percent by weight 
of polyvinylpyrrolidone and/or 0.2-2 percent by weight 
of polyethyleneglycol, or other thickeners known per se. 

In either solution the water can be replaced partly or 
wholly by organic solvents, such as, e.g., ethyl alcohol, 
dioxane, dioxolane, or mixtures thereof. The solutions 
or dispersions of the invention contain no free aldehydes. 

Instead of treatment with acidic solutions the process 
of the invention may be practiced by first applying a weak 
acid to the keratinous substrate and then wetting with a 
neutral or even slightly basic solution of dimethylol 
thiourea. Further it is possible to start the process with 
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wetting the surface of the keratinous material with the 
neutral or slightly basic solution of dimethylol thiourea 
and then applying the weak acid to the so-treated Surface. 

In treating hair or nails with such solutions the follow 
ing effects are obtained: 

Solutions of dimethylol thiourea, such as specified in 
the following examples, react with the keratinous Sub 
stances of the nails or hair so that new combinations of 
dimethylol thiourea with keratin develop. The compounds 
thus obtained are in particular capable of polymerizing 
with one another producing at the same time film-form 
ing polymers that are insoluble in water. 
The nature of the chemical process involved can be 

investigated by color reactions; with keratin treated ac 
cording to the invention the Ninhydrin test is negative. 
Nails or hair treated in the manner of the invention give 
no color with Ninhydrin thus indicating that free keratin 
and free amino groups are no longer present. 
The treated and thus modified keratins display an in 

creased elasticity, plasticity and resistance to breaking 
without losing any of their usual desirable properties. 
Such improvement can be specifically tested by Subject 
ing untreated hair as well as hair that has been treated by 
the process according to this invention to a recordable 
stress; it will be seen after the treatment of the hair. by 
the method herein described that elasticity, plasticity and 
resistance to breaking have been increased. Results of 
corresponding tests are given in the annexed diagrams. 
Method.-A hair is placed between two clamps and 

loaded by continuously increasing: weights whereby the 
exerted stress however remains beyond the value leading 
to break (Sadamel Microtester, Type Mi 44, No. C 620 
634). Then the hair reversely is unloaded in the same 
way. The elongation in case of increasing and decreasing 
load is recorded diagrammatically. From the area in 
cluded by the two curves (increasing and decreasing load 
versus elongation) and the inclination of the curves dif 
ferences in elasticity and strength of the hair may be taken. 

Test No. 1.-A normal untreated hair of a woman was 
cut into identical pieces of 3 cm. length each. The diame 
ters of the individual test pieces were compared and sam 
ples of identical diameter were used for the test. One un 
treated piece was tested in the above manner and curve 1 
of FIG. 1 was obtained. 
A second sample was immersed in a 10% aqueous solu 

tion of dimethylol thiourea (pH value 5) for 10 minutes 
and dried at a temperature of 30 to 40° C. for 15 to 20 
minutes. Thereafter this sample was subjected to the same 
test as the untreated hair; the result is given by curve 2 
of FIG. 1. 

Test No. 2.-As described in Test No. 1 the properties 
of an untreated sample of hair were investigated and 
recorded (FIG. 2, curve 1). A second sample was im 
mersed into a 8% solution of dimethylol thiourea in 30% 
aqueous ethanol (pH =5) for 10 minutes. After drying 
the hair was tested and curve 2 of FIG. 2 was obtained. 
From comparison of the curves obtained with treated 

and untreated hair it is evident that the treatment with 
dimethylol thiourea yields a significant improvement of 
strength and elasticity of the hair. 

Repeated treatment of fingernails or toenails with the 
solutions as specified will result in a strengthening of the 
nails which, nevertheless, retain their natural elasticity, 
and any previous tendency of the nails to crack will be 
eliminated or at least decreased. 
The present invention will be further illustrated by 

the following examples. In these examples parts by weight 
are related to parts by volume like grams to milliliters. 

Example 1 
A solution prepared from 2 parts by weight of dimethyl 

ol thiourea, 0.2 part by weight of glycerophosphoric acid, 
20 parts by weight of 33% ethanol and 0.7 part by vol 
ume of 1 N aqueous NaOH and having a pH value of 5 is 
applied to finger nails that are free from any nail polish. 
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The solution dries within a few minutes, whereupon the 
nails if desired may be enamelled. The nails So treated 
exhibit improved resistance to cracking and splitting. 

Example 2 
A solution producing the same effects like that of 

Example 1 is prepared from the 2 parts by weight of 
dimethylol urea, 0.2 part by weight of glycerophosphoric 
acid, 6.5 parts by weight of ethyl alcohol (96%), 13.5 
parts by weight of dioxolane and 0.7 part by volume of 
1 N aqueous NaOH. It is applied to finger or toe nails in 
the same manner as described in Example 1. 

Example 3 

A composition of matter to be used as nail hardening 
composition is obtained as follows: 
2 parts by weight of dimethylol thiourea, 0.2, part by 

weight of glycerophosphoric acid, 6.5 parts by weight of 
ethyl alcohol (96%) and 13.5 parts by weight of dioxane. 
are mixed and the mixture is adjusted to a pH value of 
4 by addition of 1 N aqueous sodium hydroxide to yield 
an effective nail strengthening composition. 

Example 4 

About 20-30 milliliters of a solution prepared from 
15 parts by weight of dimethylol thiourea, 150 parts by 
weight of aqueous ethyl alcohol (15% ethanol) and 7.5 
parts by weight of glycerophosphoric acid, the total mix 
ture having a pH value of value of 2.7, are applied to 
the head of a woman and rubbed into the hair after 
shampooing. Before application of the aforementioned 
composition the hair had been dried in the best possible 
way by means of a towel. Now the hair is set and dried 
by means of a drying apparatus at the usual temperature 
of about 40 C. for 30 to 45 minutes. Thereafter the hair 
is dressed as usual. The dressing so obtained can be fairly 
maintained. After repeated treatment the hair becomes 
very elastic and stronger. 

Example 5 

A composition of matter which may be used as de 
scribed in Example 4 is obtained from the following con 
stituents: 7.5 parts by weight of dimethylol urea, 150 
parts by weight of aqueous ethyl-alcohol (15% ethanol), 
7.5 parts by weight of glycerophosphoric acid. The pH 
value of the resulting solution is 2.7. 

Example 6 

A further treating solution which may be used in the 
process of the present invention is obtained by mixing 
9 parts by weight of dimethylol thiourea, 88.5 parts by 
weight of aqueous ethyl alcohol (10% ethanol), 1.8 parts 
by Weight of glycerophosphoric acid and 2 parts by weight 
of polyvinyl pyrrolidone. When applied to human hair 
in the manner as described in Example 4. elasticity and 
dressing properties of the hair are improved. 

I claim: 
1. A process for improving the strength and elasticity 

of human nails and hair which comprises wetting the sure 
face thereof with a fluid, composition containing from 
about 1 to about 15% by weight of the total composition, 
of dimethylol thiourea, about 0.2 to about 2% by weight. 
of an acidic compound selected from the group consist 
ing of phosphoric acid, lactic acid, citric acid, acetic acid, 
glycerophosphoric acid and acid salts thereof, and a liquid 

70 

diluent. 
2. A process according to claim 1 wherein the fluid 

composition contains about 5 to 15% by weight of the 
total composition of dimethylol thiourea. 

3. A process: according to claim 1 wherein the liquid 
diluent is a member Selected from the group consisting of 
water, alcohols, dioxane, dioxolane and mixtures thereof. 
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1,811,809 
2,084,127 
2,407,376 
3,149,042 
3,208,910 

3,349,000 
5 

References Cited 
UNITED STATES PATENTS 
6/1931 
6/1937 
9/1946 
9/1964 
9/1965 

Schwarzkopf --------- 167-87 
Brown -------------- 167-87 5 
Maxwell --------- 167-85 X 
Habicht et al. -------- 167-87 
Cassidy ------------- 16787 

6 
FOREIGN PATENTS 

1,015,804 8/1952. France. 

ALBERT T. MEYERS, Primary Examiner. 
JULIAN S. LEVITT, Examiner. 
VERA. C. CLARKE, Assistant Examiner. 


