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The present’invention  relates to a- method and“to
preparations -for the permanent-‘dyeing-of keratinous' ma:
terial, such as hiiman-or animal-hair; wool, fur; feathers
and ‘the like, and 'more-particularly to-a method- and
preparations- for the permanent " dyeing of the hair of
living- persons.

One object of the -present invention-is' to" prov1de a
méthod for the permanent dyeiig of keratinous miaterial
with- non-toxic- coal - tar dyes ‘at- moderaté temperatures
and: -without the use of excessively acid or alkaline “solu~
tions.

Another-object ‘of the invention is to provide a method

for the-permanent dyeing of human- hair with non-toxic
coal-tar dyes at- temperatures which” are easily ‘tolerable

for- human skin ‘and with neutral or ‘moderately ‘alkaline’

solutionis - which’ are-harmless-'to the" hair ‘as ‘well “as to
theé skin.

Afyrther object of the invention is to provide a method

for- permanently -:dyeing - keratinous - material; -afd par-

ticularly human-hair; under suitable conditions-with’ non—{
toxic ‘coal tar dyes; in-such a‘'mariner that ‘thé' coloris

securely fixed-in the dyed -material-and ‘cannot bé removed
by rubbing; washing or shampooing.-

A still further object of the - invention-is'to provide a-

method-‘for - permanently ‘dyeing human*hait- with~non-

toxic dyes-in-a’ mafiner to permit’ permancnt“waﬁng"pf
the -dyéd: hair without' change-'of ‘the *color*imparied -to’

the hair and- without hair damage.

A still furthér jobject of the-invention is to ‘provide a’

method for permanently dyéing human hair with 'entlrely‘

non-toxic -and harmless-dyes, ‘which ‘methodis easy and”

safein its application; satisfactory in its results; and ‘doés

not requiré -either a pre-treatment -or an- after treatiment’

of: the ‘hair.’
Still:a further object of ‘the invention is to provide-a

method- of permanently- dyeing himan hair by medns of

the dyes which are known as certified -colors- and ‘which

heretofore. have not ‘been successfully used for thi§ pui-'

pose: -

Still another- object of the invention is to prodicea

preparanon “for the ‘permanent dyeing of keratindus ma-

terial,’ and- partlcularly ‘of ‘human - hair,” which 'can be’
applied ‘to" the" hdir in -2 simple’ manner ‘and ‘which ‘pro-

duces’ the desired coloring-easily and safely’ and' withotit
undesirable or harmful side’effects or aftéer‘effects.

A ‘special ‘object 'of the invention is to prodicé a prep-
aration-for-the:permanent dyeing of keratinous' ‘material,

and particularly of ‘human -hair; which' consists ‘of “two'
separate: solutions ‘to' be ‘mixed immediately‘before appli-

cation to' the material to be dyed; and ‘which yields'a

mixture producing: tha' desired coloring effect by’ means™
of-certified colors:in‘a reliable, safe and: permanent man-’

ner.

Another special object of the invéntion'is to produce”
a preparation:*for"the - permanent’ dyeing ‘of 'ker'atinqus’"
material, particularly ‘of human®hair, which: consists ‘of

a dry, powdery mixture of: several ‘watér-solitble “'in-
gredients: which, ‘'on dissolution-in‘a predetermined aniount
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of water, yield a dye sclution applicable directly to the
material to bé dyed to produce the desired coloring by
means of certified colors in a simple and sufe manrner.

These and’ othér objects, which will appear in more
detail as the description proceeds, are accomplished ac-
cording to' my invention by the methods and preparations
described hereafter and defined in the appended claims.

Throughout the followmg description the term “by
weight of the solution” is used to indicate that a spec:lﬁed
number” of parts by weight of solute is present in 100
parts by weight of solution. v

Generally, the dyéing methed according to my jnven-
tion comprises the steps of treating the material to be
dyed ‘with a freshly prepared neutral to mildly alkaline,
aqueous’ solution containing a small percentage of a
water-scluble mercapto compound and, as sole coloring
agent, a dyestuff of the group consisting of the Ext. D & C,
D & Cand' F D & C certified colors and mixtures thereof,
washing the dyed material with an aqueous medium, and
drying it

Heretofore, certified colors could be used for the per-
manent dyeing of keratinous matter only in strongly acid
or”strong” salt solutions, and at elevated temperatures.
Asa result; difficulties arose in the use of such dyes for
some purposes and, particularly, they could not be em-
ployed for the permanent ‘dyeing of the hair of living
persons unless the hair was subjected to complicated pre-
treatments or ‘after-treatments.

The ‘present invention'is based on my discovery that
the Ext. D & C, D & C and F D & C certified, non-toxic
coal tar dyes are suitable for the permanent dyelng of
keratinous material at moderafe temperatures and in neu-
tral” or ‘mildly alkaline solutions, if a relatlvely small
percentage of water-soluble mercapto compounds is added
to the dye solutions immediately before they are used.
My invention makes it possible to dye human hair in a
simple manner permanently with dye preparations con-
taining  exclusively combpletely harmless and safe in-
gredlents and to produce natural, predictable color shades
which are fast to rubbing, washing; shampooing and per-
manent waving,

While I do not wish to be bound by any specific theory,
my expenments seem to indicate that the mercapto com-
pounds” facilitate the transpoit of the dyestuffs directly
into ‘the cell structure of the keratinous material to be
dyed and thus insure a thorough penetration and fixation
of the dyes in the material to be colored.

I have found that hair substance itself, uader the action
of dissolved mercapto compounds in neufral or weakly
alkaline' aqueous solutions, absorbs not only water, but
other substances dissolved in the aqueous mixture, such
as dissolved dyestuffs. The size of the dyestuff molecules
and ‘the diffusion velocitiés of the dissolved substances
seem to have little or no influence on their transportation.
Evenin the présence of relatively small proportions of
mercapto ‘compounds, the dyestuffs do not form merely
a filter cake ‘on the exterior of the hair shaft, which is
removable by rubbing or washing, but pass w1th the liquid
into the interior of the hair. The substances migrating
with' ‘the water or transported thereby become effectively
trapped or imbedded in the hair substance and are not
subject to removal by customary treatments, such as
rubbmg, toweling, washing, shampoomg or permanent
waving: Microscopic examination has shown the hair
fibers to be uniformly stained over the areas between the
imbrications. )

The expressions “Ext. D& C, D& Cand FD & C
certified colors” or simply “certified colors” as used in
my 'spécification and claims is intended to designate the
coal tar dyes which are certified as permissible and pure
by the Federal Food and Drug Administration.  Such
colors are certified as “F D & C” where they are pei-
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missible in Foods, Drugs and Cosmetics, as D & C
where they are permissible in Drugs and Cosmetics, and
as “Bxt. D & C” where they are permissible in Drugs
and Cosmetics for external application only.

Tt has been found that dye solutions suitable for the
dyeing of keratinous material according to my invention
may contain preferably between about 0.033 and 6.2%
by weight of the solution of such dyestuffs.

The water-soluble mercapto compounds to be used in
the dye solutions according to my invention are particu-
larly the water-soluble mercapto compounds of the gen-
eral type useful for hair waving and depilatory purposes.
Suitable examples are thioglycolic and thiosalicylic acids
in the form of their water-soluble salts, thioglycol, thio-
glycerol and thiophenol. At present, I prefer in most
cases to use thioglycolic acid because it is readily avail-
able, has no intense objecticnable odor, and is ordinarily
entirely harmless in the concentrations in which it is used
according to my invention, but I do not limit my inven-
tion either to this or to any other particular mercapto
compound. The water-soluble mercapto compounds are
present in my dye solutions in quantities equivalent with
respect to S H group to about 0.1 to 6% by weight of
the solutions of thioglycatic acid. For hair dyeing pur-
poses, a mercapto compound content equivalent with
respect to S H group to between about 1.2% and about
6% by weight of the solution of thioglycolic acid has
been found to give most favorable results.

The temperatures used in my dyeing processes may vary
between about 50° and about 110° F. Temperatures of
between about 60° and about 80° F. are preferred, par-
ticularly in the use of my invention for the permanent
dyeing of human hair.

The dye solutions according to my invention are ap-
plied to the keratinous material at a pH value between
about 6.6 and about 11.3 and preferably at a pH value
of between about 9 and 10.2. As basis for the establish-
ment and maintenance of the desired pH values, I have
successfully used concentrated aqueous ammonia, sodium
hydroxide, sodium carbonate in the presence of am-
monium chloride, ethylene diamine, and triethanolamine.
Other alkalies could undoubtedly be employed. For
most purposes, I prefer to use concentrated aqueous am-
monia and sodium hydroxide either separately or in suit-
able mixtures.

In general, I have found predominantly aqueous solu-
tions of dyestuffs and mercapto compounds well adapted
for color transportation into and color fixation in hair.
Small additions of water miscible organic solvents, such
as propylene glycol, ethyl alcohol, tetra-hydrofurfuryl
alcohol or the like may be advantageous in order to im-
prove the solubility of the coal tar dyes.

Useful effects in coloring hair are accomplished at
temperatures of between about 60° F. and about 30° F.
with relatively weak solutions of mercapto compounds
and usually at mild alkalinities. I have found adequate,
for example, up to about 4% by weight of the solution
of thioglycolic acid at alkalinities corresponding to pH
values of not more than about 10.5 during 15 to 25
minutes. Many of my successful hair dyeings, accom-
plished without evidence of any resultant hair damage
have been performed with less than 2.6% by weight of
the solution of thioglycolic acid in the form of its sodium
salt, with excess of ammonia as free base at pH values
of about 9 to 10 at a temperature of about 68° F. within
about 15 to 20 minutes. This combination of conditions
lies well within allowable extremes and may be adopted
as normal. Increase above normal in any of the three
principal factors, namely, concentration of mercapto com-
pound, alkalinity in pH terms, and temperature, intensifies
not only the resultant coloration, but also the action of the
remaining unaltered factors upon the hair substance.
With increase toward higher extremes of these factors,
and particularly when large increases in two factors occur
together, hair substance may tend to absorb excessive
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amounts of water with undesirable swelling, distortion and
softening of the hair. The fiber may thereby be weakened
and actual disintegration of the hair may occur unex-
pectedly on washing or combing. An unfavorable result
caused by the elevation of one factor above normal may
often be forestalled by expedient lowering below normal
of one or more of the other factors. If considerably high
concentrations of mercapto compounds are employed,
such as, for instance amounts equivalent with respect to
S H group to 4.5 to 6% by weight of the solution of
thioglycolic acid, then alkalinity should be adjusted to
a lower pH value, for instance, 9.4 or less to preclude
irreversible hair damage. If a high temperature is em-
ployed, such as, for example, 110° F., then a moderate
concentration of mercapto compound, for instance, in the
range of up to about 2.5% by weight of the solution of
thioglycolic acid, may require lowering of the pH value
below 9.3 in order to preclude hair damage. For ex-
ample, very good hair coloration, without any evidence of
hair damage, may be effected with 2.5% by weight of
the solution of thioglycolic acid acting upon hair at
110° F. during 15 minutes at a pH of 8.0. Decrease
below normal of any of the three factors diminishes the
risk of hair damage but weakens correspondingly the
resultant coloration. Thus with color solutions, for in-
stance, in the neighborhood of 50° F., coloring action is
appreciably less than at 60° to 80° F. for 1.4% by weight
of the solution of thioglycolic acid at a pH of 9.4 acting
during 20 minutes. With 0.5% by weight of the solution
of thioglycolic acid, coloring action is appreciably less
than with 1.4% by weight of the solution of thioglycolic
acid, other conditions remaining the same for both cases.
At a pH value of 7.7, coloring action is appreciably less
than at a pH of 8.5 for 2.5% by weight of the solution
of thioglycolic acid at 70° F. during 20 minutes. Minima
for concentration of mercapto compound, pH, and tem-
perature are not imposed like maxima, by the suscepti-
bility of hair to damage, but are chosen when low values
for one or more factors require considerable increase
above normal in one or more of the remaining factors for
good and intense coloring of the hair.

Contact between hair and dye solution should be main-
tained for at least several minutes. A period as short as
above five minutes may produce appreciable coloration
of the hair, but with tinting action during six minutes,
the resulting coloring is appreciably weaker than with
tinting action during fifteen minutes for 2.5% by weight
of the solution of thioglycolic acid at 70° F. and a pH
value of 9.4. Ordinarily, it is not necessary or desir-
able to maintain the hair in contact with the dye solution
for more than a maximum time of thirty-five minutes.
However, where the pH value of the solution is low or
the temperature used is below 70° F., contact times of
from 1 to 2 hours may have no detrimental effect on
the hair, although generally, after the first thirty minutes,
no significant increase in intensity of coloration has been
observed.

I have found that in the dyeing of human hair, it is
preferable to use solutions containing, in addition to the
dissolved dyestuffs, an amount of mercapto compound
equivalent’ with respect to S H group to about 1.2% to
6% by weight of the solution of thioglycolic acid.

Preferably the solutions have a pH value between
6.6 and 10.4 but not higher than 9.4 when the mercapto
concentration is equivalent to at least 3% by weight of
the solution of thioglycolic acid and not higher than 9.15
when the mercapto concenfration is equivalent to at
least 5.6% by weight of the solution of thioglycolic acid.
The solution is applied to the hair at a temperature of
between about 50° F. and 110° F. but not less than 70° F.
when both mercapto concentration and pH value ap-
proach their minimum values and not higher than 80° F.
when both mercapto concentration and pH value ap-
proach their maximum values.

. According to a preferred embodiment of my inven-
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tlon the meércapto content of. the_solution is. kept below

about 4%. by .weight of the solution. . This has the.advan--
tage that the hair i is.not appreciably affected by.the.reduc-.

ing action of the mercapto. compounds and, consequently,
no ox1d1zmg after-treatment of the dyed material.is neces-
sary. After the dyeing. operation.itself, the dyed ma-
terial. is sitply rinsed with water. to .remove the .excess

dye in order to produce a permanent coloring which is fast:
against ‘Tubbing,or shampooing. However, it.is. possible.

to use solutions. containing more: than about 4%. and up
to.about.6%. by. weight .of the solution of water-soluble
mercapto compounds.
after.application of the dye solution.thereto,.is preferably

treated with a mild - oxidizing. agent, suchas -hydrogen.

peroxide.: _
While:most of the.certified.colors when used in accord-

ance with my.invention will.produce .the .desired:.color

values on. hair. with hair coloring.effects which..are -fast

to. rubbing, washing, shampoomg and permanent waving.
without any after-treatment, in some.cases it may. be: use-.

ful to apply to the dyed hair an after-treatment for the
purpose of color development; color intensification or
improved color fixation. Mild oxidizing agents, such;as
hydrogen peroxide, and acids, such as acetic acid, may be
used in these cases, which are within' the broad scope of
my invention, for after-treatment of the dyed hair.

My invention ‘also covers the new preparations for the

permanent dyeing of keratinous material to be used .in.

my method. Such preparation may- be, for instance, a

neutral or mildly alkaline solution -containing.:in  an.
aqueous solvent a small percentage of a: water-soluble:
mercapto compound and, as-sole .coloring agent, a dye--
stuff of thé. group: consisting of the Fxt. D & .C, D.& C..
and"'F D& C certified colors and mixtures thereof.:

Preparations which are intended for the dyeing of human

hair contain preferably a quantity :of: water:soluble -mer--
capto compound equivalent with -respect to-SH' group -
to-about 1.2%"to: 6% by weight-of the solution:of ithio-

glycolic acid and have a pH value. of -bétween* 6.6 to
10.4 but not higher than 9.4 when the mercapto.concen-

tration .is equivalent.to. at least. 3% by. weight. of .the..
solution .of thioglycolic. acid and .not.higher than 9.15.-
when the mercapto. concentration-is -equivalent to at least -

5.6% by weight of the solution of .thioglycolic- acid.-

Since . many of .the certified colors may -deteriorate-if .
they remain in a solution contammg mercapto compounds™
for any length.of time; it is essential that:-the dye com-.
ponents of the.solutions are combined with the :mercapto-.
components - immediately . before . application. to. the

keratinous . material to be dyed.. Preferably,. the.dye-

mercapto solutions are freshly prepared from two sepas-

rate starting-solutions immediately before they are used;
Thus, a preparation of :the dyeing of: keratinous ma-..

terial,: and particularly: of human hair, may. comprise:a:

- bb

separate.dye -solution.containing as sole ‘coloring agent-a
dyestuff selected from the Ext. D& C, D& Cand FD & C
certified colors and mixtures-thereof in an aqueous sol-
vent, and a separate water solution of a water-soluble
mercapto compound, the .two solutions being adapted to
be combined. into a :mixture for  application: to the
keratinous matter to be dyed, the respective pH . values

of the two solutions,: the total quantity of solvent in both:"

solutions and the relative proportions: of the solutions

being such that the resulting mixture is neutral or mildly .

alkaline and contains a small percentage of ‘a water-
soluble mercapto compound.
According to another embodiment of my invention, a

preparation for the dyeing of keratinous material, and
particularly of human hair, may be a substantially dry’

powder mixture comprising a dry, water-soluble  solid
mercapto: compound, ‘an-ammonium salt, a dry, weakly

alkaline, water-solublesalt- of -an. alkali: metal, and, as:

In these cases the dyed material,.
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ingredients. being . present. in such proportions -that,. 61.
addition thereof to a predetermined .quantityof water;:
a dye solution is formed which contains a small percentage
of mercapto compound and is-neutral or mildly alkaline.-

The following examples are intended ‘to -illistrate the
invention without limiting its scope, and to show-clearly:
the absence of transport of dissolved dyesuffs into the
hair and other keratinous material ‘inthe ‘absence " of
mercapto compounds in contrast to the immediate -activa-:
tion of such transport.of dyestuffs:in the presence of small
percentages of mercapto - compounds: under - otherwise:
identical conditions.

Example -1

Firm textured; nearly colorless human hair was im-
mersed for 15 minutes-at a temperature of 70° F., with’
exclusion of air, in a solution carrying 0.920 g. of ‘a
dyestuff ‘mixture  consisting of:

D & C Black.#1 (C. 1. 246)

D & .C Brown #1 (C. I..234)
Ext..D: & C:Red: #13 (C..1..252)

4.0 ml...concentrated .ammonia water
q. s. water to make 102 ml.

pH—9.9

After 15 minutes the hair was next immersed for 15
minutes in 20 volume hydrogen peroxide in 7 percent
acetic acid, then finally:shampooed and-toweled... The hair
retained a pale'gray coloration:: No appreciable. dyeing
of the hair had.:been-accomplished..

10 ml. of ammoniacal thioglycelate solution were then”
added to the previously described solution, the resulting..
mixture having substantially the following -composition:

0.920 g. dyestuff mixture

1.4 g. thioglycolic acid

6.0-ml. concentrated ammonia water
q. s. water to make 112 ml.
pH—9.5

The thioglycolic acid content of ‘the  mixture amount='
ed by weight of the solution-and the- dyestuff content "
amounted t0:/0.8% :by-weight of the solution.

For .cemparison, hair ‘of the same character was simi- :
larly immersed for 15 minutes at 70° F. with exclusion
ofair.in this solution.. After 15 minutes, the hair was
next. immersed -for 15 ‘minutes in- 20 volume hydrogen -
peroxide in 7 percent acetic acid, then finally shampooed:
and toweled.  The hair retained:a moderate -ash blonde
coloration, -approaching: brown, but lacking warmth or
redness. . A permanent:dyeing had resulted.

Example Il

Firm textured, nearly colorless. human hair was satu-
rated: for 3 minutes-in..a solution containing 3.89 g. of
a dyestuff mixture consisting of:

D& C Black #1 (C.1.246)

F D & C Yellow #5 (C. 1. 640)"
Ext. D & C Red #8 (C..1. 176)

D & C Red #33 (C. 1. 30)

4.0 ml. concentrated -ammonia water
q. s. water to make 86 ml.

pH. 8.9 °

The hair was then exposed for.15 minutes to the atmos-
phere while wet. Cooling of the solution. during the
exposure period took place, the average temperature. be-
ing estimated to be about 60° F

After 15 minutes the hair was in part merely rinsed .
and blotted, then dried, in part ‘well-shampooed; then
rinsed, blotted and dried.: The rinsed hair retained a pale -
pink-violetcoloration, the shampooed hair a distinctly
paler pink-violet coloration.- Most of the pale color ad-
hering to the merely rinsed hair was:located superficially
and ‘was.removable by shampooing.: The hair .was not
permanently dyed.

Upon. addition of 10 ml...of -ammoniacal thioglycolate
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solution to this dye solution, a mixture resulted which
had the following composition: .

3.89-g. of dyestuff mixture

2.5 g. thioglycolic acid

1.1 g. sodium hydroxide

7.41 ml. concentrated ammonia aqua
q. s. water to make 96 ml.
pH—93.25

In this mixture, the thioglycolic acid content amount-
ed to 2.6% by weight of the solution, the dyestuff con-
tent to about 4% by weight of the solution.

For comparison, hair of the same character was simi-
larly saturated for 3 minutes and then exposed wet for
15 minutes to the atmosphere under identical tempera-
ture conditions estimated on the average to be about 60°
F. After 15 minutes, the hair was in part merely rinsed
and blotted, then dried, in part well shampooed, then
rinsed, blotted and dried. The merely rinsed hair re-
tained a strong violet-brown coloration, the shampooed
hair likewise a strong violet-brown coloration, hardly
distinguishable from that of the merely rinsed hair. The
hair was substantially dyed.

Example 111
A solution was prepared containing:

0.320 g. D & C Black #1 (C. 1. 246)
0.800 g. D & C Orange #3 (C. 1. 27)
0.700 g. Ext. D & C Red #13 (C. L. 252)

Total 1.820 g. dyestuff mixture

25.0 m!. propylene glycol
q. s. water to make 90 ml.

To this solution was added immediately before use 10
ml. of ammoniacal sodium thioglycolate solution con-
taining:

2.5 g. thioglycolic acid
1.1 g. sodium hydroxide
3.4 ml. concentrated ammonia aqua

The resulting 100 ml. solution had a pH of 10.1. The
thioglycolic acid content was 2.5% by weight of the solu-
tion.

This mixture was immediately applied at a tempera-
ture of 68° F. to uncolored human hair, conveniently
by a brush. the wet hair was allowed to remain exposed
to the atmosphere for 20 minutes at a temperature at
which the wet solution was maintained substantially
constant at 60° F. Thereafter, the dark excess of dye was

rinsed from the hair with warm water until the washings ¢

were substantially colorless. The hair was then gently
toweled and finally dried with a warm air current. The
hair retained a natural and pleasing dark auburn colora-
tion. It was subsequently gently shampooed with only
an insignificant change of hair coloration resulting from
even the first shampooing.

Example 1V

0.800 g. D & C Black #1 (C. 1. 246)

0.600 g. D & C Orange #3 (C. 1. 27)

0.500 g. F D & C Yellow #6 (a dyestuff obtained
by coupling diazotized sulfanilic acid with
2-naphthol-6-sulfonic acid)

1.000 g. Ext. D & C Red 13 (C. 1. 252)

Total 3.900 g. dyestuff mixture

25.0 ml. propylene glycol

1.1 g. sodium hydroxide

1.7 ml. of concentrated ammonia aqua were dissolved
with water in a volume of 90 mls., pH—12.15

To this solution was added, immediately before use,
10 ml. of substantially neutral ammonium thioglycolate
solution, carrying 2.5 g. thioglycolic acid to make 100
ml. solution having a pH of 9.7.

The mixture was immediately applied at a temperature
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of about 77° to uncolored hair conveniently by a brush.
The wet hair was allowed to remain exposed to the at-
mosphere for 20 minutes at a temperature at which the
evaporation of the water caused some cooling down of
the solution. The average temperature of 20. minutes
exposure time was estimated to be about 75° F.

After 20 minutes, the dark excess of dye was rinsed
from the hair with warm water until the washings were
substantially colorless. The hair thereafter was gently
toweled and finally dried with a warm air current. The
hair maintained a permanent, dark brown, very natural
coloration.

In some cases, where very intense hair coloration is
desired, not all of the dyestuffs participating in the. final
color-quality remain reliably compatible in high con-
centrations. In such cases a repeated treatment of the
hair with a weaker dye mixture may be convenient, em-
ploying in each treatment a dye mixture, with a smaller
proportion of mercapto compound. This may be illus-
trated by the following:

Example V
A mixture was prepared of:

2.4 g. D & C Black #1 (C. 1. 246)
1.7 g. D & C Orange #3 (C. 1. 27)
2.1 g. Ext. D & C Red #13 (C. 1. 252)

Total 6.2 g. dyestuff mixture

25.0 ml. propylene glycol
q. s. water to make 93 ml.

To this mixture is added, immediately before use, 7.0

ml. of ammoniated sodium thioglycolate solution, carry-’

ing:

1.75 g. thioglycolic acid

0.78 g. sodium hydroxide

2.4 ml. concentrated ammonia aqua to make 100 ml.
solution, pH-—10.0

The mixture was at once applied to uncolored hair,
conveniently by brief immersion thereof, and the wet
hair allowed to remain exposed to the atmosphere at a
temperature of 66° F. for 20 minutes. Thereafter, the
dark excess of color was rinsed from the hair with warm
water, until the washings were substantially colorless.
The hair was then gently toweled and dried in a warm
air current. The hair retained a dark brown coloration,
nearly a black. Immediately thereafter, a portion of the
dyed and dried hair was identically treated with an iden-
tical mixture of the same quantities of the same dyes as
above, freshly mixed with 7 ml. of the same sodium thio-
glycolate solution. After 20 minutes exposure of the
wet hair to the atmosphere at 66° F., the hair was simi-,
larly rinsed as above, toweled and dried. The hair re-
tained a black coloration. No hair damage was evident.

Example VI

2.4 g. D & C Black #1 (C. L 246)
1.7 g. D & C Orange #3 (C. L 27)
2.1 g. Ext. D & C Red #13 (C. L. 252)

Total 6.2 g. dyestuff mixture was dissolved in a solvent
containing:

25.0 ml. propylene glycol

1.5 g. sodium hydroxide

4.0 g. thioglycolic acid

2.86 ml. concentrated ammonia aqua
q. s. water to make 100 ml.
pH—9.45

In the fresh mixture, firm textured, nearly colorless
human hair was saturated for 3 minutes at a temperature
of about 74° F, and then exposed to the room atmosphere
for 20 minutes in wet condition. Over the entire contact

period of 23 minutes, the solution had on the average a .
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temperature. of about 66°°F. At the.end. of the. 20
minute period, the hair was well rinsed with warm water
and dried.  The hair retain:d a beautiful, dark, warm
brown coloration, and there was. no indication of damage
to: the hair,

' Example VII

© 6.2.g. of dyestuff. mixture;having the same-composition
as in the preceding example were dissolved in a solvent
containing:

25.0 ml. propylene glycol

2.0 g. sodium hydroxide

5.5 g. thioglycolic acid

3.86 ml. concentrated’ ammonia aqua.
q. s. water. to make 100 ml.

pH=9.30"

In the fresh :mixture, firm . textured,. nearly colorless
human; hair was:saturated. for :3 ‘minutes at:about.74° F.,
then exposed to room temperature for 20 minutes in
wet condition. The over-all:temperature of the: solution
throughout the contact time of 23 minutes was about 66°

F. At the expiration of the 20:minute:period; the hair.

was:rinsed; then treated -for.10 :minutes at'a: temperature.
of about 68° F. with 5 volumes hydrogen peroxide ;selu-
tion carrying 3% of:acetic:acid. =After final rinsing and

drying, the hair retained:a.very: dark:brown coloration,

almost a black. No indication of hair damage appeared
at:any: stage-of treatment. ’

Example VIIT

6.2.g. of :a: dye . mixture ‘having the: same: composition:
as in the preceding two examples. were: disselved: in. a:

solvent- containing:

25.0 ml. propylene glycol

2.2 g. sodium hydroxide.

6.0 g. thioglycolic acid

4.21 ml. concentrated ammgnia.aqua
q..s. water to.make 100 ml..
pH-—9.15 '

In the fresh mixture, firm textured, ‘nearly colorless

human hair was saturated for 3-minutes at.79° F: and-
then exposed.to the.room atmosphere.for 20 -minutes in-

wet condition. The average temperature over the entire
23 minutes of contact was -about-66° F.

At the end of 20.minutes:exposure, the hair- was
rinsed, then treated for 10 minutes at room temperature

with: 5 :volumes of ‘hydrogen - peroxide solution-carrying

3% of racetic acid; finally-rinsed -and-dried. ' The- hair
retained -a -very-dark, drab. brown- coloration, almost-a
black. There was no-indication of hair damage apparent
at.any stage of the treatment. )

Example 1X.
A solution was prepared. carrying:
0.50 g. D & C Violet #1 (C. L. 697)
2.50"g. thioglycolic acid
1.1-g. sodium hydroxide

7.41 'ml. concentrated ammonia aqua
g. s. water to make 100 ml. pH 10.4

In the: fresh solution; firm textured; uncolored human

hair was saturated, for 3 minutes at. about 73° F., then
exposed :in, wet..condition to- the. room-atmosphere; for

20 minutes. During the entire contact time of:23 minutes;:

the average temperature of the solution was about 64° F,
Thereafter, the hair. was: well rinsed ‘and-dried. It re-
tained a permanent pronounced blue. coloration.

Example X
A solution was prepared carrying:
0.50 g. D & C Violet #1 (C. L 697)"
2.50 g. thioglycolic acid
2.55 ml. concentrated -ammonia aqua
q. s. water to make 100.ml. pH 8.52.
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In the fresh mixture, firm textured, colorless humiati
hair was saturated for 3 minutes at a temperature of about.
76° F. and then exposed in wet condition to the room
atmosphere for 20 minutes.. The average temperature of.
the solution throughout the total exposure time of 23
minutes was estimated to be about 68° F.

At the end-of the 20 minutes, the hair was.well rinsed
and dried.: The hair retained a pronounced blue .colora-~
tion, slightly. duller: and: a little more reddish than-the.
final  blue. of Example IX.

Example X1
A solution was prepared carrying:

0.250 g. D & C Black #1 (C. L.-246)

0.600 ‘g. D & C'COrange-#3-(C. L 27)

0.500 g. F D & C Yellow #6 (a dyestuff obtained:
by coupling:diazotized sulfanilic acid with
2-naphthol-6-sulfonic acid)

0.300 g. Ext: D& C Red #13 (C. L. 252)

Total 1.650 g. dyestuff-mixture -

25.0:ml. propylene. glycol .

2.5 g..thioglycolic_acid:

1.1 g. sodium hydroxide

3.41 ml. concentrated ammonia-agua
q. s. water to make 100 ml. pH—9.40

The fresh solution was chilled to 50° F. and firm.
textured, uncolored human hair was immediately- im-
mersed therein at .50° F. for 15 minutes.  Thereafter
the hair was rinsed; blotted, and "dried. The hair re-
tained . a pale, golden blonde coloration, very natural.

Example XII

A solution. was pr'epared‘ carrying - 1.65- g. of -a . dye-
stuff:: mixture : having: the - same - composition . as -in- Ex~
ample XI; and

25.0 ml. propylene glycol -

2.5 g. thioglycolic acid -

2.95 ml. concentrated- ammonia water
q. s. water to make 100-ml. pH—38.0

The fresh solution:was;warmed:te..110% F.; and.firm
textured, uncolored human hair. was immediately im-
mersed therein at:110° F. for. 15 minutes., Thereafter
the hair was rinsed, blotted and dried. The hair retained
a dark, warm brown color, very. natural. No evidence
appeared of hair damage.

Example XIIT"

A solution was prepared carrying 1.56° g, of -a -dyestuff
mixture having the same.composition as in Example XII,
and ‘ ‘

25.0.ml. propylene glycol

2.5 g. thioglycolic. acid .

1.95 ml. concentrated .ammonia-aqua .
q.-s. water.to.make 100 ml..pH—6.60

The -fresh solution was-warmed to-110° ‘F. and -firm
textured, uncolored human hair immediately. immersed
therein at 110° F. for 15 minutes: Thereafter the. hair
was rinsed, blotted and-dried. The hair retained a
brownish, light-auburn coloration, much less intense than
the dark, warm brown: color- retained - after- identical
procedure with:a .corresponding solution, at pH-—8.0 at
- the- same temperature, as. in Example. XII.-.

Example X1V -
A solution was .prepared containing:

0.160 g. D & C Black #1 (C. I 246)

0.750 g. D & C Orange #3 (C. L 27)

0.600 g. F D & C Yellow #6 (a dyestuff obtained
by coupling diazotized sulfanilic acid with -
2-naphthol-6-sulfonic - acid)

0.140 g. Ext- D& 'C'Red-#13 (C.'1, 252)

“Total 1.650 g. dyestuff :mixture.
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25.0 ml. propylene glycol

2.5 g. thioglycolic acid

1.1 g. sodium hydroxide

3.41 ml concentrated ammonia squa
q. s. water to make 100 ml. pH—9.40

Firm textured, uncolored human hair was dipped in
this solution at 68° F. for three minutes and then ex-
posed to the atmosphere for 5 minutes at 66° F. The
hair was then rinsed, blotted and dried. A permanent
dyeing of the hair to a light, ash blonde, was obtained.

Repeating the same procedure with exposure times
of 10, 20 and 30 minutes respectively, the final colora-
tion became progressively more intense, until, with 30
minute exposure, a very natural, dark ash-blonde with
red overtones was obtained. )

Example XV
A mixture, in powder form, consisting of:

0.250 g. D & C Black #1 (C. L. 246)

0.600 g. D & C Orange #3 (C. 1. 27)

0.500 g. F D & C Yellow #6 (a dyestuff obtained
by coupling diazotized sulfanilic acid with
2-naphthol-6-sulfonic acid)

0.300 g. Ext. D & C Red #13 (C. 1. 252)

Total 1.650 g. dyestuff mixture

3.9 g. calcium thioglycolate, equivalent to 2.4 g. thio-
glycolic acid

4.5 g. sodium carbonate—c. p., anhydrous

3.0 g. ammonium chloride, U. S. P. was shaken to solu-
tion in water to make 100 ml. having a pH=9.4.

In the fresh mixture, firm textured uncolored human
hair was saturated for 3 minutes at 70° F., then exposed
in wet condition to the room atmosphere for 20 minutes,
the average temperature of the solution for the entire
contact time being estimated as 66° F. At the end of
the 20 minutes, the hair was well rinsed and dried. It
retained a beautiful, very natural dark brown coloration.

Example XVI
A solution was prepared carrying:

1.0 g. F D & C Green #2 (C. 1. 670)
1.0 g. D & C Red #33 (C. L 30)

Total 2.0 g. dyestuff mixture

1.23 g. ethylene diamine

2.14 g. 2-mercapto-ethanol (equivalent to 2.53 g. of
thioglycolic acid)

q. s. water to make 100 ml.; pH=9.6

Firm textured, uncolored human hair was saturated
briefly in the fresh solution and then exposed in wet con-
dition to the room atmosphere for 15 minutes at a tem-
perature to retain the solution at about 66° F. through-
out the exposure period. Thereafter, the hair was im-
mersed for 15 minutes in 4% acetic acid solution, finally
shampooed, rinsed and dried. The hair retained a strong
bluish red permanent coloration.

Example XVII
A solution was prepared carrying:

0.40 g. D & C Red #33 (C. 1. 30)

040 g. F D & C Blue #1 (C. 1. 671 is the am-
monium salt)

1.60 g. D & C Orange #3 (C. 1. 27)

0.25 g. Ext, D & C Red #13 (C. 1. 252)

Total 2.65 g. dyestuff mixture

25.0 ml. propylene glycol

2.63 g. monothioglycerol (1 mercapto-2,3 propane diol),
(equivalent to 2.24 g. of thioglycolic acid)

3.14 ml. concentrated ammonia aqua

q. s. water to make 100 ml, pH=9.8
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Firm textured, uncolored human hair was saturated
in the fresh solution at 70° C. for 3 minutes, then ex-
posed in wet condition to the room atmosphere for 20
minutes. During the entire contact period of 23 minutes
the temperature of the solution averaged about 66° F.
At the end of the 20 minutes, the hair was shampooed,
rinsed and dried. The hair retained a coppery red colora-
tion.

Example XVIII

A solution was prepared carrying:

0.250 g. D & C Black #1 (C. 1. 246)

0.600 g. D & C Orange #3 (C. I 27)

0.500 g. FD & C Yellow #6 (a dyestuff obtained
by coupling diazotized sulfanilic acid with
2-naphthol-6-sulfonic acid)

0.300 g. Ext. D & C Red #13 (C. 1. 252)

Total 1.650 g. dyestuff mixture

25.0 ml, propylene glycol

3.0 g. thiophenol (equivalent to 2.5 g. of thioglycolic
acid)

3.44 ml. concentrated ammonia aqua

q. s. water to make 100 ml, pH=9.5

Firm textured, uncolored human hair was saturated
in the fresh solution at about 74° F. for 3 minutes and
then exposed in wet condition to the room atmosphere
for 20 minutes, The average temperature during the en-
tire contact time of 23 minutes was about 66° F.

At the end of 20 minutes, the hair was rinsed and
dried. It retained a reddish blond coloration.

Example XIX

A solution was prepared containing 1.65 g. of a dye
mixture having the same composition as in Example XIX,
and:

25.0 ml. propylene glycol

4.18 g. thiosalicylic acid (equivalent to 2.5 g. of thio-
glycolic acid)

5.3 ml. concentrated ammonia aqua

q. s. water to make 100 ml. pH=9.6

Firm textured, uncolored human hair was saturated
in the fresh solution for 3 minutes at 74° F. and then
exposed in wet condition to the room atmosphere for 20
minutes. The average temperature of the solution
throughout the exposure period of 23 minutes was about
66° F.

After 20 minutes, the hair was rinsed and dried. It
retained a light, coppery brown color which was perma-
nent.

In numerous other instances, both with mixtures of
certified colors and with single certified colors, I have
established by similar comparative tests that a negligible
to slight fixation in hair of color from neutral or alkaline
solutions in the absence of mercapto compounds, can be
transformed into strong and useful fixation in hair of the
same colors merely by the added presence in the color
solutions of mercapto-compounds. Such further in-
stances include:

Ext. D & C Blue #1 (Methylene Blue) C. 1. 922

D & C Violet #1 (Wool Violet 5BN) C. I 697

D & C Orange #5 Dibromofluorescein

Ext. D & C Yellow #3 (Fast Light Yellow) C. L. 636
F D & C Red #1 (Ponceau 3R) C. 1. 80

F D & C Red #2 (Amaranth) C. 1. 184

D & C Red #19 (Rhodamine B) C. 1. 759

D & C Red #27 (Tetrachlorotetrabromofluorescein)

The following examples are intended to show that
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wool can also be permanently dyed with my dye prepara-
tions at ordinary temperatures:
Example XX‘A
A solution was prepared containing:
0.300 . g.. D & C Black #1- (C. I 246)

0.088 g. D & C Brown #1 (C. 1.234)
0.113 g. Ext. D & CRed. #13 (C. L 252)

Total. 0.501. g. of dyestuff mixture -

1.0 g. Dupanol.C-(sodium: lauryl sulfate)
q. s. water to make 85 ml. pH=6.25

In this mixture there was immersed for 20 minutes. at’

80° F. a strip of Wh1te all wool fabnc, which was there-
aftef rinsed to nearly colorless with -water. “Wool is not
dyed by brief contact at ordinary temperatures with the
nearly neutral dyestiff mixture, To the nearly neutral
dye-mixture were next added and well-mixed 2.5 ml. of
concentrated ammonia-aqua to make 87-838 ml pH 11.3;

therein for 20 minutes at 76°-F. The wool was there-
after briefly dipped in 5 percent acetic acid solution, and
finally rinsed with warm tap, water, The wool retained
a faint grayish color, The wool is mc1p1ent1y, but weak-
ly, dyed, at ordinary temperatures with' the weakly alka-
line ‘mixture of dyestuffs.

Teo the ammoniacal ‘dye mixture was next added, and

well ‘mixed, 5 ml. of ammoniacal sodium’ thloglycolatej 30

solution carrying:

1.4 g. thioglycolic acid,

0.6 g sodium hydroxide

0.4 ml. concentrated ammonia. aqua, to make 93 ml
" pH=9.93

A'triplicate strip-of white, all wool fabric was immersed
for 20 minutes at 76° F. The wool was thereafter briefly
dipped in 5% acetic acid solution, then shampooed warm,
and warm rinsed. The wool retained an intense, dull black
color. 'Wool is deeply dyed. at ordmary temperatures by
brief contact with: the combination of alkaline mercapto
compound with the dyestuffs.

Example XXI
A solution was prepared carrying'

0.300 g. D & C Black #1 (C. 1. 246)
0.088 g. D'& C Brown #1 (C.1.234)
0113 g. Ext, D & C Red #13 (C. 1. 252)

Total 0,501 g. of dyestuff mixture .

1.0 g. Dupanol C (sodium lauryl sulfate)
2.64 ml. concentrated ammonia agua
0.1 g. thioglycolic acid

0.03 g. sodium hydroxide

q. s. water to make 100 ml.

pH=11.3

In the. fresh mixture a stnp of whlte, all wool fabrlc',
was immersed for 20 minutes at 66° F., thereafter dipped

for 5 minutes in 5% aqueous acetic ac1d at 66° F., finally

shampooed in warm water, rinsed, and dried.. The wool’
retained a dlstmct even, gray. color, apprecxably stronger,
than the faint graylsh color obtained in.the entire absence'.
of thioglycolate, and much weaker, than. the. .dull black
color obtained in the presence of the 14-15 times stronger‘

thioglycolate used .in. Example XX.
Example XXII

Wool was treated. with the solution and by the meth-
od described in Example XXI 4t .50° F. for 15 .minutes.
After subsequent rinsing and drying, the wool retained a

pronounced permanent, medium. gray coloration without

any evident alteration of the texture or strength,
Example XXIII
Wool was treated with the solution and in the manner

(53
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A duplicate strip of white, all-wool fabric was immersed

25

14
described in Example XXI-at-pH 8, and at a temperatui¢
of "110° F., for 15-minutes. After rinsing and drying,.
the wool retamed a beautiful velvet black. It had been
permanently ‘dyed. No wool damage was evident. The
dyed fabric remained soft and pliable.

Example XXIV

Wool'was dyed in the solution and by the process de-
scribed in- Example XX at pH 6.6, and at a temperature
of 1102 F., for 15:-minutes. After rinsing and drying,
the wool retained a. permanent, very dark:reddish brown
coloration, noticeably lighter than the velvet black re-
tained after-the.identical procedure with a corresponding
solution.at pH 8.0 as described in Example XXIII.

What'is claimed is:

.1. A method for. the permanent -dyeing of keratinous-
material, which comprises treating the material to be dyed
with afreshly prepared aqueous solution containing a
quantity of .a water soluble mercapto..compound: of low:
toxicity, equivalent :with: respect to. SH group- to:about
0.1 to about 6% by. weight:of the solution of thicglycolic
acid: and, as sole coloring. agent, about.0.033 to about
6.2% by ‘weight .of . the . solution. of - a dyestuff. of - the
group -consisting.of the Ext. D& C, D & C and F D &.C
certified, colors and mixtures thereof, the solution having
a pH value between about. 6.6 :and about 11.3, then wash-
ing the dyed material with.an aqueous medium and drying
the same.

2. A method as claimed in claim 1 in:which the material
to be dyed is treated: with :dyestuff: solution at.a tempera-

" ture-between about.50° F..and .110° F:
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3. Method as claimed:in claim .1, in. which the pH
value of the solution is maintained between.9 and, 10.2.

4, A method. for the permanent dyeing of human hair.
which comprises the. steps of treating the hair to be dyed,
at..a temperature of between.about 50°:F. and 110° F.,
with a, freshly. prepared aqueous.solution of:a quantity of
a water-soluble mercapto. compound-of .the group .consist-
ing of thioglycolic acid, thiosalicylic acid in the form of its
water-soluble salts, thloglycol thioglycerol and thiophenol :

‘ equlvalent with, respect to SH-group to about 1.2% to 6%
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by welght of -the solutlon of. -thioglycolic: acid: and con-
taining, as. sole: coloring agent, about.0.033%. to about
6.2%. by welght of the solution of a dyestuff of the group
consisting of the Ext.D&C,D &.C and F D & C certified;
colors. and mixtures. thereof the solution having .a. pH
value between 6.6 and 10.4 but not hlgher than 9.4 when
the mércapto concentration is equivalent to at least 3% by
weight of the solution of thioglycolic acid and not higher
than 9.15 when the mercapto concentration is equivalent.
to at least 5.6% by, weight of the solution of thioglycolic
acid, then washing the dyed hair with an aqueous medium ,
and drying the same.

5. A method. as claimed in.claim 4, in which the pH-
value of the solution is maintained between 9 and 10.2.

6. A method as claimed. in claim 4, in which the
mercapto compound used is thioglycolic acid,

7. A method for the. permanent dyeing. of human hair
which comprises the steps of treating the hair to be dyed
with a. freshly prepared aqueous solution of a quantity of -
a Water-soluble mercapto compound of the group con-
sisting of thloglycohc acid, thiosalicylic acid in the form..

‘of its water-soluble.salts, thioglycol, thioglycerol and thio-

phenol equlvalent with respect to SH group to about 1.2%
to 6% by weight of .the solution of thioglycolic acid and.
contalmng, as sole coloring agent, about 0.033% to about -
6.2% by weight of the solution of a dyestuff of the group
consisting of the BExt. D & C, D & C and F. D & C certified
colors and mixtures thereof, said solution having a pH
value between 6.6 and 10.4 but not higher than 9.4 when
the mercapto concentration is equivalent to at least 3% by
weight of the solution of thioglycolic acid and not higher
than 9.15 ‘when the mercapto concentration is equivalent
to at least 5.6% by weight of the solution of thioglycolic
acid, said solution being applied to the hair at a tempera-
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ture of between about 50° F. and 110° F. but not less
than 70° F. when both mercapto concentration and pH
value approach their minimum values and not higher than
80° F. when both mercapto concentration and pH value
approach their maximum values.

8. A method as claimed in claim 7, in which the pH
value of the solution is maintained between 9 and 10.2.

9. A method as claimed in claim 7, in which the dye
solution is left in contact with the hair for a period of
about 5 minutes to about 35 minutes,

10. A method for the permanent dyeing of human
hair which consists of the steps of treating the hair to be
dyed at a temperature of betwsen about 50° F. and 110°
F. with a freshly prepared aqueous solution of a quantity
of a water-soluble mercapto compound of the group con-
sisting of thioglycolic acid, thiosalicylic acid in the form
of its water-soluble salts, thioglycol, thioglycerol and
thiophenol equivalent with respect to SH group to about
1.2% to 4% by weight of the solution of thioglycolic
acid and containing, as sole coloring agent, about 0.033%
to about 6.2% by weight of the solution of a dyestuff
of the group consisting of the Ext. D& C, D & C and F D
& C certified colors and mixtures thereof, said solution
having a pH value of between 6.6 and 10.4 but not
higher than 9.4 when the mercapto concentration is
equivalent to at least 3% by weight of the solution of
thioglycolic acid, then washing the dyed hair with an
aqueous medium and drying the same.

11. A method for the permanent dyeing of human
hair which consists of the steps of treating the hair to
be dyed at a temperature between about 50° F. and
110° F. with a freshly prepared aqueous solution of a
quantity of a water-soluble mercapto compound of the
group consisting of thioglycolic acid, thiosalicylic acid
in the form of its water-soluble salts, thioglycol, thio-
glycerol and thiophenol equivalent with respect to SH
group to about 4% to 6% by weight of the solution of
thioglycolic acid and containing, as sole coloring agent,
about 0.033% to about 6.2% by weight of the solution
of a dyestuff of the group consisting of the Ext, D & C,
D & Cand F D & C certified colors and mixtures there-
of, said solution having a pH value between 6.6 and
9.4 but not higher than 9.15 when the mercapto conces-
tration is equivalent to at least 5.6% by weight of the
solution of thioglycolic acid, then treating the dyed hair
with a mild oxidizing agent, washing the hair with an
aqueous medium and drying the hair.

12. A preparation for the permanent dyeing of kera-
tinous material in the form of an aqueous solution hav-
ing a pH between about 6.6 and about 11.3 and contain-
ing a quantity of a water-soluble mercapto compound
of low toxicity equivalent with respect to SH group to
about 0.1 to about 6% by weight of the solution of
thioglycolic acid and, as sole coloring agent, about 0.033
to about 6.2% by weight of the solution of a dyestuff
of the group consisting of the Ext. D & C, D & C and
F D & C certified colors and mixtures thereof.

13. A preparation for the permanent dyeing of human
hair in the form of a freshly prepared aqueous solution
containing an amount of a water-soluble mercapto com-
pound selected from the group consisting of thioglycolic
acid, thiosalicylic acid in the form of its water-soluble
salts, thioglycol, thioglycerol and thiophenol equivalent
with respect to SH group to about 1.2% to 6% by weight
of the solution of thioglycolic acid and, as sole coloring
agent, about 0.033% to about 6.2% by weight of the
solution of a dyestuff of the group consisting of the Fxt.
D&C,D&Cand FD & C certified colors and mixtures
thereof, said solution having a pH value between 6.6
and 10.4 but not higher than 9.4 when the mercapto
concentration is equivalent to at least 3% by weight of
the solution of thioglycolic acid and not higher than
9.15 when the mercapto concentration is equivalent to at
least 5.6% by weight of the solution of thioglycolic acid,
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14. A preparation as claimed in claim 13, in which
the solution has a pH value of between about 9 and 10.2.

15. A preparation for the permanent dyeing of kera-
tinous material in the form of a substantially dry
powdered mixture comprising a dry water-soluble solid
mercapto compound of low toxicity, an ammonium salt,
a dry, weakly alkaline water-soluble salt of an alkali
metal, and, as sole coloring agent, a dry dyestuff se-
lected from the group consisting of the Ext. D& C,D & C
and F D & C certified colors and mixtures thereof, the
several ingredients being present in such proportions that,
on addition of the dry powdered mixture to a prede-
termined quantity of water, a dye solution is formed
which contains about 0.033% to about 6.2% by weight
of the solution of dyestuff and a quantity of mercapto
compound equivalent with respect to SH group to about
0.1% tc about 6% by weight of the solution of thio-
glycolic acid and which has a pH value of between about
6.6 and 11.3.

16. A preparation for the permanent dyeing of human
hair in the form of a substantially dry powdered mix-
ture comprising a dry water-soluble salt of thioglycolic
acid; an ammonium salt, a dry, weakly alkaline water-
soluble salt of an alkali metal, and, as sole coloring agent,
a dry dyestuff selected from the group consisting of the
Ext. D& C,D & C and F D & C certified colors and mix-
tures thereof, the several ingredients being present in
such proportions that, on addition of the dry powdered
mixture to a predetermined quantity of water, a dye
solution is formed containing about 0.033 to 6.2% b. w.
of dyestuff and about 1.2% to 6% by weight of the
solution of thioglycolic acid and which has a pH value
of between about 6.6 and 10.4 but not higher than 9.4
when the thioglycolic acid concentration is at least 3%
by weight of the solution and not higher than 9.15 when
the thioglycolic acid concentration is at least 5.6% by
weight of the solution.

17. A method for the permanent dyeing of keratinous
material, which comprises the steps of preparing sepa-
rately an aqueous dye solution containing, as sole color-
ing agent, a dyestuff selected from the group consisting
of the Ext D& C,D & C and F D & C certified colors
and mixtures thereof and a water solution of a water-
soluble mercapto compound, the respective pH values
of the two solutions, the total quantity of solvent in both
solutions, the relative proportions of the solutions, the
concentration of mercapto compound in the mercapto
solution and the concentration of dyestuff in the dye so-
lution being such that a mixture of the two solutions
contains about 0.033% to about 6.2% by weight of the
solution of dyestuff and a quantity of mercapto com-
pound equivalent with respect to SH group to about
0.1% to about 6% by weight of the solution of thiogly-
colic acid and has a pH value between about 6.6 and
about 11.3, combining the two separate solutions to
form such mixture, applying the freshly prepared mix-
ture to the keratinous material to be dyed, washing the
dyed material with an aqueous medium and drying the
same.
~ 18. A method for the permanent dyeing of human
hair, which comprises the steps of preparing separately
an aqueous dye solution containing, as sole coloring
agent, a dyestuff selected from the group consisting of
the Ext. D& C, D & C and F D & C certified colors and
mixtures thereof and a water solution of a water-soluble
mercapto compound of the group consisting of thiogly-
colic acid, thiosalicylic acid in the form of its water-
soluble salts, thioglycol, thioglycerol and thiophenol, the
respective pH values of the two solutions, the total quan-
tity of solvent in both solutions, the relative proportions
of the solutions, the concentration of mercapto com-
pound in the mercapte solution and the concentration of
dyestuff in the dye solution being such that a mixture of
the two solutions contains about 0.033% to about 6.2%
by weight of the solution of dyestuff and a quantity of



2,776,668

17

mercapto compound equivalent with respect to SH group
to about 1.2% to about 6% by weight of the mixed
solution of thioglycolic acid and has a pH value of be-
tween about 6.6 to 10.4 but not higher than 9.4 when
the mercapto concentration in the mixture is equivalent
to at least 3% by weight of the mixed solution of thio-
glycolic acid and not higher than 9.15 when the mercap-
to concentration of the mixture is equivalent to at least
5.6% by weight of the mixed solution of thioglycolic
acid, combining the two separate solutions to form such
a mixture, applying the fresh mixture to the hair to be
dyed at a temperature about 50° and 110° F., washing
the dyed hair with an aqueous medium and drying the
same.
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