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This invention relates to methods or media, 
for dyeing keratinous fibres such as hair, Wool, 
fur, feathers, etc., being particularly directed to 
the dyeing of these resistant fibres at low ten 
peratures, as for example, in the range of human 
body tolerance. 

Broadly, it is an object of this invention to pro 
vide for the dyeing of a resistant fibre of the 
character and within the range outlined afore 
said, by applying with and as a carrier for the 
dye, a, composition incorporating respectively a 
mediurn, being or having the properties of a weak 
acid having the function of effecting a primary 
opening of the fibre, and a Water soluble Organic 
medium functioning only in the presence of the 
first medium to effectuate a Secondary opening 
of the fibre, thereby to increase the permeability 
of the fibre for the dyestuff. 

Up to the present time, it has been known that 
fibres, such as wool, may be dyed upon treatment 
with dilute solutions of strong acids at high ten 
peratures or concentrated solutions of certain 
weak acids at room temperature, but in either 
event, the conditions of these treatments make 
then impractical for such use with resistant fibre 
of the class in the tenperature range aforesaid, 
by virtue of their corrosive action in proximity of 
human tissue. 

In the prior art, particularly in the dyeing of 
textiles Such as cotton or wool, certain Water 
Soluble Organic CO in pounds classified as dye as 
Sistants have been used to increase the solubility 
of norrinally slightly soluble dyes but Such effect 
is of no avail in the treatment of keratinous fibre 
within the required body temperature range, in 
view of the resistance of the protein formation 
thereof to penetration. 
We have found that weak acids of relatively 

low concentration and having a low dissociation 
constant when applied to a keratinous fibre at 
body temperature will react with the fibre to a 
high degree. This phenomenon may be explained 
by the Proctor-Wilson theory of swelling. Use 
has been made of the high degree of reaction of 
Weak acids With keratinous fibres to a limited ex 
tent for imparting a surface coloration thereto 
by reacting dyestuff with these acids for absorp. 
tion on the surface of the fibre. However, this 
limited opening of the fibre in the presence of 
dilute solutions of weak acids perse is not enough 
to permit the entrance of dye molecules to the 
fibres and the end product obtained by this step 
is a temporary Soap fugitive surface coloration. 
We have, as an object of this invention discow 
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involving the reaction of the weak acid with the 
keratin, for slightly opening the same to make 
accessible to the fibre a second group of reagents, 
namely, Water Soluble compounds of a class, 
which under the above condition acting on the 
Slightly opened fibre by greatly swelling the same 
disrupting the secondary linkages thereof and 
further Opening its pores to such an extent that 
normally non-Substantive dye will be carried into 
the fibre for reaction therewith and deposit 
therein, to thereby dye the cuticle and cortex of 
the fibre and permanently coloring the keratin 
in Such a nanner as is useful for commercial 

OCeSSeS, 
The agid Inedium referred to above can be de 

fined as a non-reducing weak acid or acid salt 
having a dissociation constant of 10-3 to 10-7. 
AS examples of acid media having these 

properties which we have found useful in our 
method of dyeing, acetic acid, formic acid, pro 
pionic acid, tartaric acid, disodium hydrogen 
phosphate, malic acid, actic acid, all of which 
are representative of the class defined aforesaid. 
Effective concentration of these acids or acid 
Salts useful for dyeing purposes, in accordance 
with our discovery is from 1 to 15%. 
Among the class of water soluble organic com 

pound, We have found that the most useful in 
the effectuation of our procedure are: urea and 
its derivatives Such as methyl-urea, propyl-urea, 
thio-urea, etc.; carbamates and their derivatives, 
Such as urethane and propyl-carbamate, etc.; 
amides and their derivatives such as formamide, 
acetamide, propionamide, etc.; salts of amines, 
Such as guanadine, amylamine and butylamine, 
Salts, etc.; nitro-paraffines and their derivatives, 
Such as nitro-methane, 2-nitro-1-propanol, 2 
nitro-1-butanol, etc.; primary aliphatic alcohols, 
Such as methyl, ethyl and iso-propyl alcohol: 
phenols, such as resorcinol, etc.; catechols, etc. 
The aforesaid Water soluble organic reagents are 
usually applied in concentrations of 10 to 60%. 

Following is a representative example of a 
treatment Solution applicable in accordance with 
our invention to dye keratinous fibre, for instance, 
human hair, to a medium brown color. 
We dissolve a mixture of dyes of the following 

proportion: 

50 .6 gr.D & C Black No. 1 
.5 gr. D & C Brown No. 1 
4. gr. External D & C Red #13 

in 100 C. C. of 3% aqueous solution of acetic acid 
containing 20% urea, and apply to the hair for 

ered that use can be made of the phenomenon ss 30 minutes at 35° C. 
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We may, for the purpose of increasing the ease 
of dissolving the dyestuff and contributing to its 
stability in the acid solution incorporate as part 
of the solvent a wetting agent such as those 
readily purchasable on the market under various 
trade-marks and 2 of 1% benzoic acid. 
Although in the aforesaid example We have in 

dicated the use of a single water soluble Organic 
reagent in association. With the Weak acid, We may 
apply an intermixture of more than One Such 
reagent, as for example, We have successfully ap 
plied the following mixture in association with 
the dyestuff and the acid of Example 1. In lieu 
of urea, we have used 20% urethane and 10% ethyl 
alcohol. 
Although the nitro-parafine series listed among 

the Water soluble organic compounds are all ef 
fective as swelling agents acting on opening fibres 
and are useful in association. With weak acids un 
der our procedure aforesaid, certain members of 
this group, namely 2-nitro-1-propanol and 2 
nitro-1-butanol, exemplifying nitro-paraffines 
having a labile hydrogen have been found to pos 
Sess the properties by themselves of Sufficiently 
opening keratin fibre to an extent that normally 
non-substantive dyes will be carried into the 
fibre for reaction thereWith and deposit therein. 

Various changes and modifications may be made 
to the details of the invention without departing 
from the broader spirit and scope thereof, as set 
forthin the following claims. 
We claim: 
1. A method for imparting color to keratinous 

fibre at body tolerance temperatures, with dyes 
normally non-substantive thereto, which com 
prises treating the fibre with reagents incorporat 
ing a dye of the class aforesaid, said reagentS con 
sisting of dilute acetic acid having the charac 
teristics of opening the fibre, and urea, having the 
property of greatly swelling the keratin fibre and 
disrupting the secondary linkages thereof only in 
the presence of and upon opening of the fibre by 
said acid, to increase the permeability of the fibre 
to the extent that the dye aforesaid penetrates 
and diffuses through the Cuticle of the fibre. 

2. A method for imparting color to kelatinous 
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4. 
fibre at body tolerance temperatures, with dyes 
normally non-substantive thereto, which com 
prises treating the fibre With reagents incorpor 
ating a dye of the class aforesaid, said reagents 
consisting of dilute acetic acid having the char 
acteristics of opening the fibre, and a mixture of 
urea, and alcohol having the property of greatly 
swelling the keratin fibre and disrupting the sec 
ondary linkages thereof only in the presence of 
and upon opening of the fibre by said acid, to in 
crease the permeability of the fibre to the extent 
that the dye aforesaid penetrates and diffuses 
through the cuticle of the fibre. 

EDWIN, B. MICHAELS. 
BERNARD BERK. 
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