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This invention relates to the dyeing of hair on the 
human head and is particularly concerned with new and 
improved hair dye compositions therefor. 

Various types of hair dyes and hair dyeing and color 
ing compositions have been suggested over a period of 
many years and various of them have come into use. 
Among the organic dyes which have found varying favor 
from time to time in hair dyeing compositions are those 
of vegetable, coal tar, and synthetic origin, basic and di 
rect dyes, including those of the type of paraphenylene 
diamine and para-diaminophenol, azo dyes, and triphenyl 
methane dyes, etc. 
rogallol with soluble salts of various metals such as lead, 
silver, iron, nickel, copper, bismuth, mercury, and still 
others, have at times been used but they have fallen 
into disfavor due to their poisonous nature, their inter 
ference with the cold waving of hair and restrictive 
Government regulations. The hair dye compositions 
which are in largest use and which have met with the 
greatest reception at the present time are those which 
utilize so-called "para dyes,” such as paraphenylene 
diamine and para-diaminophenol, mentioned above, as 
well as others of this type such as metaphenylenediamine, 
and ortho-, meta- and para-toluenediamine, and the acid 
salts thereof as well, also, as sulfonic derivatives of cer 
tain of said "para dyes.' The said "para dyes' are con 
ventionally applied to the hair in solution with hydrogen 
peroxide or the hydrogen peroxide is applied immediately 
after the subjection of the hair to contact with the 
“para dyes.” Because the "para dyes" are toxic to some 
persons, it is necessary to resort to the so-called patch 
test to determine preliminarily whether the particular in 
dividual involved may be adversely affected by the hair 
dye. This, and the requirement by law for the place 
ment of a "caution' notice on the packages of Such dyes, 
has left much to be desired in the way of achieving fully 
satisfactory hair dye compositions which give good re 
sults and are essentially free from toxic effects. Indeed, 
it may safely be said that no hair dye compositions have 
yet been evolved which are capable of simple use by 
the woman in the home which give good dyeing results 
and which effectively eliminate the problem of toxicity 
to the user. - 

Suggestions have also been made broadly to utilize 
anthraquinone dyes in hair dyeing compositions, but no 
effective way was found to obtain satisfactory hair dye 
compositions containing anthraquinone dyes, and such 
compositions have not gone into commercial use. 

In accordance with the present invention, new and 
highly improved hair dye compositions have been evolved 
which achieve excellent dyeing results, are simple to use, 
and are materially freer from toxic effects Such as con 
monly characterize the "para dyes.” The hair dye com 
positions of the present invention are made, for market 
ing, in the form of dry compositions, and in use are em 
ployed particularly in the form of freshly prepared pastes, 
although they can also, with less convenience, be utilized 
in the form of freely flowing liquids. They are charac 
terized by the presence, as essential ingredients, of a 
synthetic nontoxic quinone dye which is or has been ren 
dered water-soluble or water-dispersible, a water-soluble 

Formulations based on tannin or py 

5 

O 

5 

20 

25 

30 

35 

40 

45 

50 

3,041,244 
Patented June 26, 1962 

2 
dispersing agent or surface-active agent, a thickening 
agent, and an alkaline reacting compound. 
The synthetic nontoxic quinone dyes which are utilized 

in accordance with the present invention may contain 
One, two or three rings, any one or more of which may 
comprise quinone rings. In order to be effective for the 
purposes of this invention, the said quinone dyes must 
be Water-soluble or water-dispersible or rendered water 
Soluble or water-dispersible. Their molecules may con 
tain Substituent groups, for instance, hydroxy, carboxyl, 
amino, nitro and sulfonic. Such groups serve to enhance 
the water-solubility of the quinone dyes, the sulfonic 
groups generally speaking being most effective in this re 
gard but they tend to diminish the affinity of the quinones 
for the hair. The quinone. dyes may also contain alkyl 
and halogen, such as chlorine and bromine, groups. These 
substituent groups, as well as various of those previously 
mentioned, affect not only the water-solubility but also 
the shades of colors obtained on the hair. Typical or 
illustrative examples of synthetic nontoxic quinone dyes 
which produce good results, when used in accordance 
with the principles of this invention, are benzoquinones, 
naphthoquinones and anthraquinones such as hydroqui 
none; 1,4-naphthoquinone; 1,2-naphthoquinone; 2,6-di 
chloroquinonechlorimide; N-chloro-p-quinone-chlorimide; 
tert - butylhydroxyquinone; 1,2 - dihydroxyanthraqui 
none; tetrachloroquinone; 1,2-dihydroxy-3-nitroanthra 
quinone; 1,4-diaminodihydroanthraquinone; N-chloro-p- 
quinoneimine; and various mixtures of two or more 
thereof, W 

Modifications of the shades of the hair dyes can be 
obtained by including with the synthetic nontoxic qui 
nones various agents as, for instance, tannic acid and 
phenols and naphthols such as resorcinol, catechol, 2 
amino - 1 - naphthol, 4 - amino - 1 - naphthol and 8 
amino-1-naphthol; and aminosalicylic acid. In some 
cases, the inclusion of certain naphthols has resulted in 
new dyes or colors as, for example, in the case of 8 
amino-1-naphthol and tetrachloroquinone which produces 
a green shade whereas naphthol alone gives a brown shade 
and tetrachloroquinone alone gives a tan shade. 
The water-soluble dispersing agent or surface active 

agent serves, among other purposes, to enhance the solu 
bility of the quinones and to increase the affinity of the 
quinone dyes for the hair. Numerous agents of that type 
are readily available as, for instance, higher alkyl ben 
Zene sulfonates such as dodecyl benzene sodium sulfo 
nate; alkyl naphthalene sulfonates such as nonyl naph 
thalene sodium sulfonate and isopropyl naphthalene so 
dium sulfonate; sulfonated esters of alcohols and polybasic 
acids as, for instance, dioctyl sodium sulfosuccinate, typi 
cal of such products being sold under the names "Aero 
sol OT” and "Decerosol OT'; taurates such as sodium.N- 
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methyl-N-oleoyl taurate and sodium N-methyl-N-coconut 
oil fatty acid taurate, such products being sold under the 
name. “Igepon T'; oleic acid ester of sodium isethionate, 
sold under the name "gepon AP-75'; fatty alcohol sul 
fates such as sodium dodecyl sulfate; sulfates of branched 
chain or secondary alcohols such as 7-ethyl-2-methylum 
decanol-4 sulfate, sodium salt, and 3,9-diethyl tridecanol 
6 sulfate, sodium salt, sold under the name "Tergitol'; 
naphthalene sulfonic acid condensates sold under the 
name “Blancol N,” and the like. 
The thickening agents serve to make a paste of the dye 

compositions when used for the dyeing of the hair, and 
make for convenient application and prevent the dye 
composition from running off the hair. No novelty is 
claimed broadly in using thickening agents in hair dye 
compositions as this has broadly been known and prac 
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ticed in the art. Thickening agents which can be used in 
clude, among others, alginates such as sodium alignate of 
which the product sold under the name "Gelcarin' is a 
typical example; vegetable gums such as agar and trag 
acanth; and synthetic thickeners such as sodium car 
boxymethylcellulose. It has been found that it is es 
pecially desirable to include bentonite in the hair dye 
compositions of the present invention, the bentonite serv 
ing to give desired body to the hair dye composition. 
The alkaline reacting compound, when used in com 

bination with the other ingredients of the hair dye com 
positions of this invention, serves to increase the affinity 
of the hair for the dye ingredients. It is particularly pre 
ferred to use an alkaline reacting compound with oxidiz 
ing properties. Suitable alkaline reacting compounds are 
trisodium phosphate, sodium carbonate, tetrasodium py 
rophosphate, sodium hexametaphosphate, sodium tripoly 
phosphates and sodium perborate. Sodium perborate is 
especially satisfactory because of its mildness, stability 
and the relatively low pH of its solutions, namely pH 9.9. 
It is particularly desirable that the alkalinity of the dye 
compositions fall within the range of 8 to 10.5. 
The proportions of the ingredients are variable within 

reasonable limits. In general, the proportions set forth 
below, while not intended as limiting the invention, pro 
duce dye compositions which give excellent results. The 
percentages stated are by weight: 

Percent 
Synthetic nontoxic quinone dye (or dye mix 
ture) --------------------------------- 2 to 25 

Water-soluble surface active agent ---------- 15 to 40 
Thickening agent ------------------------ 3 to 15 
Alkaline reacting compound --------------- 2 to 8 
The especially preferred hair dye compositions of the 
present invention fall within the following compositional 
limits: 

Percent 
Synthetic nontoxic quinone dye (or dye mix 

ture) -------------------------------- 8 to 25 
Water-soluble surface active agent ----------- 25 to 35 
Sodium alginate ------------------------- 8 to 12 
Bentonite ------------------------------- 20 to 40 
Sodium perborate ------------------------ 4 to 6 
By increasing the amount of sodium alginate or the like 

and correspondingly reducing the bentonite, varying ad 
justments can be made in the thickness of the paste. It 
will be understood that various supplemental ingredients 
can be added, including perfumes, for obtaining special 
effects without departing from the novel teachings and 
principles set forth herein. 
The following examples are illustrative of hair dye com 

positions made in accordance with this invention. It 
will be understood that various other hair dye composi 
tions can readily be evolved following the guiding prin 
ciples and teachings set forth herein. All parts listed are 
by weight. 

EXAMPLE 1. 
Light Auburn 

Tert-butylhydroquinone ----------------------- 0.0 
2-hydroxy-14-naphthoquinone ----------------- 10,0 
Dodecyl benzene sodium sulfonate -------------- 35.0 
Sodium alginate ----------------------------- 10.0 
Sodium perborate ---------------------------- 5.0 
Bentonite ----------------------------------- 30.0 

EXAMPLE 2. 
Dark Auburn 

1,2-dihydroxyanthraquinone ------------------- 10.0 
1,4-diaminodihydroanthraquinone --------------- 15.0 
Isopropylnaphthalene sodium sulfonate ---------- 35.0 
Sodium alginate ------------------------------ 10.0 
Sodium perborate ---------------------------- 5.0 
Bentonite ----------------------------------- 20 75 Bentonite ----------------------------------- 39.0 

4. 
EXAMPLE 3 

Dark Ash Blonde 

12-naphthoquinone -------------------------- 7.0 
5 Resorcinol ---------------------------------- 7.0 

Nonyl naphthalene sodium sulfonate ------------ 35.0 
Sodium alginate ----------------------------- 10.0 
Sodium perborate ---------------------------- 5.0 
Bentonite ----------------------------------- 36.0 

O EXAMPLE 4 

Reddish Blonde 

Hydroquinone ------------------------------- 0.0 
Dodecyl benzene Sodium sulfonate -------------- 35.0 

15 Sodium alginate ------------------------------ 10.0 
Sodium perborate ---------------------------- 5.0 
Bentonite ----------------------------------- 40.0 

EXAMPLE 5 
20 Neutral Brown 

2,6-dichloroquinonechlorimide ------------------ 13.0 
Tert-butylhydroquinone ----------------------- 8.0 
Sodium N-methyl-N-oleoyl taurate ------------- 35.0 

25 Sodium alginate ----------------------------- 10.0 
Sodium perborate ---------------------------- 5.0 
Bentonite ----------------------------------- 29.0 

EXAMPLE 6 

30 Reddish Brown. 
1,2-naphthoquinone ------------- - - - - - - - - - - - - - a 10.0 

p-toluquinone ------------------------------- 10.0 
Dodecyl benzene sodium sulfonate -------------- 35.0 
Sodium aiginate ----------------------------- 10.0 

35 Sodium perborate ---------------------------- 5.0 
Bentonite -------------A way a hip hill the file v i may in my as was a vo 30,0 

EXAMPLE 7 
Golden Blonde 

40 Hydroquinone ------------------------------- 8.0 
2-amino-1,4-naphthoquinone ---------a - - - - - - - - - - 0.5 

Isopropyl napthalene Sodium sulfonate ---------- 35.0 
Sodium alginate ----------------------------- 10.0 
Sodium perborate ---------------------------- 5.0 

45 Bentonite ----------------------------------- 41.5 
EXAMPLE 8 
Steel Grey 

2-amino-1-naphthol --------------------------- 1.0 
50 Tetrachloroquinone -------------------------- 2.0 

1,4-diaminoanthraquinone --------------------- 3.0 
Naphthalene sulfonic acid condensate ----------- 35.0 
Sodium alginate ----------------------------- 10.0 
Sodium perborate ---------------------------- 5.0 

55 Bentonite ----------------------------------- 44.0 
EXAMPLE 9 

Pale Blonde 

60 Hydroquinone ------------------------------- 2.5 
Aminosalicylic acid -------------------------- 2.5 
Sodium N-Methyl-N-oleoyl taurate -------------- 35.0 
Sodium alginate ------------------------------ 10.0 
Sodium perborate --------------------------- 5.0 

65 Bentonite ----------------------------------- 45.0 
EXAMPLE 10 

Bright Red 
70 1,2-dihydroxy-3-nitroanthraquinone ------------- 10.0 

1,4-diaminodihydroanthraquinone --------------- 1.0 
Oleic acid ester of sodium isethionate ----------- 35.0 
Sodium alginate ----------------------------- 10.0 
Sodium perborate ---------------------------- 5.0 
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EXAMPLE 11 

Golden Brown 
1,2-naphthoquinone --------------------------- 5.0 
Resorcinol ---------------------------------- 5.0 
Dioctyl sodium sulfosuccinate ----------------- 35.0 
Sodium alginate ------------------------------ 10.0 
Sodium perborate --------------------------- 5.0 
Bentonite ----------------------------------- 40.0 

EXAMPLE 12 
Black 

N-chloro-p-quinoneimine ---------------------- 40.0 
4-amino-1-naphthol --------------------------- 1.0 
8-amino-1-naphthol -------------------------- 0.4 
Tetrachloroquinone -------------------------- 0.6 
Lauryl Sodium sulfate ------------------------ 35.0 
Sodium alginate ------------------------------ 10.0 
Sodium perborate --------------------------- 5.0 
Bentonite ----------------------------------- 8.0 

EXAMPLE 13 

Light Ash Brown 
1,2-naphthoquinone --------------------------- 10.0 
Resorcinol ---------------------------------- 20.0 
Dodecyl benzene sodium sulfonate ------------- 35.0 
Sodium alginate ----------------------------- 10.0 
Sodium perborate --------------------------- 5.0 
Bentonite ----------------------------------- 20.0 

EXAMPLE 14 
Dark Brown 

N-chloro-p-quinoneimine ---------------------- 15.0 
8-amino-1-naphthol --------------------------- 5.0 
Tetrachloroquinone -------------------------- 10.0 
Dodecyl benzene sodium sulfonate ------------ 35.0 
Sodium alginate ----------------------------- 10.0 
Sodium perborate ---------------------------- 5.0 
Bentonite ----------------------------------- 200 

In dyeing the hair with the novel hair dye compositions 
of the present invention, 1 gram of the hair dye composi 
tion of any of the foregoing examples is admixed with 4.5 
cc. of water at 40 to 50 degrees C. The resulting paste is 
then applied to the hair and allowed to remain in contact 
therewith for from about 15 to 30 minutes while maintain 
ing the temperature of the scalp at above 40 degrees C. to 
develop the full shade. Longer contact times are used 
where lower application temperatures are employed. The 
dye paste can be applied to the hair by means of a comb, 
brush, swab or the like. After the dye paste has been in 
contact with the hair for about 15 to 30 minutes, in the 
usual case, the hair is rinsed with lukewarm water to re 
move excess dye composition and is then shampooed. 
What is claimed as new and desired to be protected 

by Letters Patent of the United States is: 
1. A hair dye in the form selected from the group con 

sisting of an aqueous paste and of a dry composition 
which is adapted upon admixture with water to form a 
paste for application to the hair, said composition com 
prising a mixture containing a synthetic nontoxic water 
soluble to dispersible quinone dye, a water-soluble sur 
face active agent, bentonite, sodium alginate, and an 
alkaline reacting compound. 

2. A hair dye in the form selected from the group con 
sisting of an aqueous paste and of a dry composition 
which is adapted upon admixture with water to form a 
paste for application to the hair, said composition com 
prising a mixture containing a synthetic nontoxic water 
soluble to dispersible quinone dye, a water-soluble dis 
pering surface active agent, bentonite, sodium alginate, 
and an alkaline reacting oxidizing agent. 

3. A hair dye in the form selected from the group con 
sisting of an aqueous paste and of a dry composition 
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6 
which is adapted upon admixture with water to form a 
paste for application to the hair, said composition compris 
ing a mixture containing a synthetic nontoxic water 
soluble to dispersible quinone dye, a water-soluble dis 
persing surface active agent, bentonite, sodium alginate, 
and sodium perborate. 

4. A hair dye in the form selected from the group con 
sisting of an aqueous paste and of a dry composition 
which is adapted upon admixture with water to form a 
paste for application to the hair, said composition, on 
the dry basis, containing the following ingredients in sub 
stantially the following percentages by weight: 

Percent 
Synthetic nontoxic water-soluble to dispersbile 

quinone dye -------------------------- 2 to 25 
Water-soluble surface active agent ---------- 15 to 40 
Thickening agent ------------------------ 3 to 15 
Alkaline reacting compound --------------- 2 to 8 

5. A hair dye composition in accordance with claim 4, 
wherein the quinone dye is selected from the group con 
sisting of 1,4-naphthoquinone; 1,2-naphthoquinone; 2,6- 
dichloroquinonechlorimide; N-chloro-p-quinone - chlori 
mide; tert-butylhydroxyquinone; 1,2-dihydroxyanthraqui 
none; tetrachloroquinone; 1,2-dihydroxy-3-nitroanthra 
quinone; 1,4-diaminodihydroanthraquinone; N-chloro-p- 
quinoneimine; and compatible mixtures thereof. 

6. A hair dye in the form selected from the group con 
sisting of an aqueous paste and of a dry composition which 
is adapted upon admixture with water to form a paste for 
application to the hair, said composition, on the dry basis, 
containing the following ingredients in substantially the 
following percentages by weight: 

Percent 
Synthetic nontoxic water-soluble to dispersible 

quinone dye --------------------------- 8 to 25 
Water-soluble surface active agent ---------- 15 to 40 
Sodium alginate ------------------------- 3 to 15 
Alkaline reacting oxidizing agent ----------- 2 to 8 

7. A hair dye in the form selected from the group con 
sisting of an aqueous paste and of a dry composition 
which is adapted upon admixture with water to form a 
paste for application to the hair, said composition, on the 
dry basis, containing the following ingredients in substan 
tially the following percentages by weight: 

Percent 
Synthetic nontoxic water-soluble to dispersible 

quinone dye -------------------------- 8 to 25 
Water-soluble surface active agent ----------- 15 to 40 
Sodium alginate ------------------------- 3 to 15 
Sodium perborate ----------------------- 2 to 8 

8. A hair dye in the form selected from the group con 
sisting of an aqueous paste and of a dry composition 
which is adapted upon admixture with water to form a 
paste for application to the hair, said composition, on the 
dry basis, containing the following ingredients in substan 
tially the following percentages by weight: 

Percent 
Synthetic nontoxic water-soluble to dispersible 

quinone dye --------------------------- 8 to 25 
Water-soluble surface active agent ---------- 25 to 35 
Sodium alginate ------------------------- 8 to 12 
Bentonite ------------------------------- 20 to 40 
Sodium perborate ----------------------- 4 to 6 

9. A hair dye composition in accordance with claim 8, 
wherein the quinone dye is selected from the group con 
sisting of 1,4-naphthoquinone; 1,2-naphthoquinone; 2,6- 
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dichloroquinonechlorimide; N-chloro-p-quinone - chlori 
mide; tert-butylhydroxyquinone; 1,2-dihydroxyanthraqui 
none; tetrachloroquinone; 1,2-dihydroxy-3-nitroanthraqui 
none; 1,4-diaminodihydroanthraquinone; N-chloro-p-qui 
noneimine; and compatible mixtures thereof. 
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