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METHOD AND COMPOSITIONS FOR COLORING
HAIR

RELATED APPLICATIONS

[0001] This application claims priority from provisional
patent application Ser. No. 60/528,746, filed Dec. 11, 2003.

TECHNICAL FIELD

[0002] The invention is in the field of hair color compo-
sitions and methods for coloring hair.

BACKGROUND OF THE INVENTION

[0003] There are a variety of reasons that consumers
desire to color their hair. One reason is to completely change
hair color. In many cases, consumers first become interested
in coloring their hair when their hair begins to gray. The term
“First Grays” is usually used to refer to individuals who are
just beginning to get gray hair that is noticeable. Generally,
individuals having First Grays are those where about ten
percent or less of their hair has turned gray. There are few,
if any, products that are targeted to consumers interested in
treating First Grays. The First Grays consumer is most
interested in treating only the gray hair that is present so that
it becomes close to its original color. Such consumers are not
necessarily interested in coloring all of their hair. The
product that best fits the need gaps of the First Grays
consumer would be gentle on the hair, quick and easy to use,
and would blend away the gray hair without overly process-
ing non-gray hair. Often First Grays consumers view 0Xi-
dative hair color as too invasive for their needs. They
respond by putting off the hair color process completely until
their gray hair becomes more pronounced, or oxidatively
coloring all of their hair in order to treat the small portion of
gray hair that bothers them.

[0004] Other types of consumers have a desire for the
same type of product that fulfills the need gaps for First
Grays. The quick, gentle-to-hair, easy to use, features of
such hair color would be very attractive to consumers that
use hair relaxers, or consumers who have hair that has been
chemically processed via perming, oxidative hair color, and
the like. For example, hair relaxers are commonly used
among ethnic groups who have kinky hair and desire to
straighten it. Hair treated with lye-based relaxers often
exhibits a washed out, faded appearance. Relaxer users then
want to revitalize the color of their hair but are often
reluctant to further assault hair that is already fragile with an
oxidative dye procedure.

[0005] Consumers who have repeatedly oxidatively dyed
or treated their hair with permanent wave processes may
also have the same problem. Hair that has been permed may
be fragile, dry, and in some cases, damaged. Applying
oxidative color to such hair may only further promote
damage to the hair. Yet, these consumers often wish to color
their hair, and need a product that is mild, yet effective.

[0006] Inother cases, oxidative hair color users may desire
to revitalize the color of the hair. However, for a variety of
reasons, such users may be reluctant to undergo another
oxidative hair color procedure. Generally, standard oxida-
tive hair color is referred to as “Level 3” hair color. Level 3
hair color involves a process where the melanin fibers of the
hair are both bleached or lightened, as well as colored with
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the oxidative dye. Level 2 hair color, on the other hand,
refers to a hair color process where the hair is colored, but
not bleached or lightened, with oxidative dyes. Another
name for Level 2 hair color is “tone on tone™ hair color. It
would be most desirable for Level 3 hair color users to have
a quick, efficient, mild, process for revitalizing the color of
their oxidatively dyed hair using a Level 2 hair color, which
is less invasive.

[0007] Accordingly, there is a need for a simple, user
friendly, fast, and gentle method for coloring hair that is
suitable for coloring First Grays, or coloring hair that has
been chemically processed. Ideally, this method will provide
tones on gray hair, for example, golden tones on brown hair,
warm tones on red hair, or ashy tones on black hair.

[0008] It is an object of the invention to provide a method
and compositions for oxidatively coloring hair in about two
to five minutes, preferably about two minutes.

[0009] 1t is a further object of the invention to provide a
hair color composition and process suitable for treating First
Grays.

[0010] Tt is a further object of the invention to provide a
hair color composition and process for coloring hair that has
been treated with lye-based hair relaxers.

[0011] Tt is a further object of the invention to provide a
hair color composition and process for coloring hair that is
gentle, easy to use, fast, and suitable for hair that has been
chemically processed such as by permanent waving, Level
3 hair color, and the like.

[0012] Tt is a further object of the invention to provide a
hair color composition and process for revitalizing the color
of oxidatively colored (Level 3) hair color.

[0013] Tt is a further object of the invention to provide a
Level 2 hair color composition and process for revitalizing
the color of hair that has been colored with Level 3 hair
color.

[0014] Tt is a further object of the invention to provide a
hair color composition containing glyceryl esters, preferably
lecithin, one or more surfactants, and one or more oxidative
dyes.

SUMMARY OF THE INVENTION

[0015] The invention is directed to an oxidative dye com-
position comprising one or more oxidative dyes, at least one
glyceryl ester, and at least one surfactant.

[0016] The invention is directed to a method for reducing
the amount of time required to oxidatively color hair with a
mixture of an oxidizing agent composition and an aqueous
based oxidative dye composition, comprising including in
said mixture at least one glyceryl ester and one or more
surfactants.

[0017] The invention is also directed to a method for
providing color to the hair in about two to four minutes or
less comprising treating the hair with a mixture of an
oxidizing agent composition and an aqueous based oxidative
dye composition wherein the aqueous based oxidative dye
composition contains at least one glyceryl ester and one or
more surfactants.
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[0018] The invention is directed to a method for coloring
hair in an individual having First Grays, or hair that has been
relaxed or otherwise chemically processed, comprising
applying to the hair a mixture of an oxidizing agent com-
position and an aqueous based oxidative dye composition
wherein the mixture contains at least one glyceryl ester and
one or more surfactants.

[0019] The invention is directed to a method for revital-
izing the color of hair colored with Level 3 hair color
comprising applying to the hair a Level 2 hair color com-
prised of a mixture of an oxidizing agent composition and an
aqueous based oxidative dye composition wherein the mix-
ture contains at least one glyceryl ester and at least one
surfactant.

[0020] The invention is further directed to a process for
revitalizing the color of hair colored with Level 3 hair color
comprising applying to the hair a Level 2 hair color com-
prised of a mixture of an oxidizing agent composition and an
aqueous based oxidative dye composition wherein the mix-
ture contains at least one glyceryl ester and at least one
surfactant, rinsing the composition from the hair, applying
the same composition to the hair again for about two
minutes, then rinsing from the hair with water.

DETAILED DESCRIPTION

[0021] All percentages stated herein are percentages by
weight unless otherwise indicated. The compositions and
methods of the invention will be further described herein.

[0022]

[0023] The oxidative dye composition comprises one or
more oxidative dyes, at least one glyceryl ester, and at least
one surfactant. The oxidative dye composition preferably
comprises from about 0.1-99%, preferably about 5-85%,
more preferably about 10-75% water, in addition to the
oxidative dyes, glyceryl ester, and optional ingredients such
as thickeners, fatty acids, preservatives, humectants, and the
like.

[0024] A. Oxidative Dyes

I. The Oxidative Dye Composition

[0025] The oxidative dyes are generally in the form of
primary intermediates and couplers. Suggested ranges of
primary intermediates are about 0.0001-15%, preferably
about 0.0005-12%, more preferably about 0.001-10% by
weight of the total composition. Such primary intermediates
are well known for use in hair color, and include ortho or
para substituted aminophenols or phenylenediamines, such
as para-phenylenediamines of the formula:

NR;R,

Rg Rs

Rs Ry

NH,

[0026] wherein R; and R, are each independently hydro-
gen, C, ¢ alkyl, or C, 4 alkyl substituted with one or more
hydroxy, methoxy, methylsulphonylamino, aminocarbonyl,
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furfturyl, unsubstituted phenyl, or amino substituted phenyl
groups; R, R, Ry, and R are each independently hydrogen,
C,.¢ alkyl, C, ¢ alkoxy, halogen, or C, ¢ alkyl substituted
with one or more hydroxy or amino groups.

[0027] Specific examples of suitable primary intermedi-
ates include para-phenylenediamine, 2-methyl-1,4-diami-
nobenzene, 2,6-dimethyl-1,4-diaminobenzene, 2,5-dim-
ethyl-1,4-diaminobenzene, 2,3-dimethyl-1,4-
diaminobenzene, 2-chloro-1,4-diaminobenzene, 2-methoxy-
1,4-diaminobenzene, 1-phenylamino-4-aminobenzene,
1-dimethylamino-4-aminobenzene, 1-diethylamino-4-ami-
nobenzene,  1-bis(beta-hydroxyethyl)amino-4-aminoben-
zene, 1-methoxyethylamino-4-aminobenzene, 2-hydroxym-
ethyl-11,4-diaminobenzene, 2-hydroxyethyl-1,4-
diaminobenzene, 2-isopropyl-1,4-diaminobenzene,
1-hydroxypropylamino-4-aminobenzene, 2,6-dimethyl-3-
methoxy-1,4-diaminobenzene, 1-amino-4-hydroxybenzene,
and derivatives thereof, and acid or basic salts thereof.

[0028] Preferred primary intermediates are p-phenylene-
diamine, p-aminophenol, o-aminophenol, N,N-bis(2-hy-
droxyethyl)-p-phenylenediamine, 2,5-diaminotoluene, their
salts and mixtures thereof.

[0029] The dye composition may comprise one or more
color couplers in ranges of about 0.0001-10%, more pref-
erably 0.0005-8%, most preferably 0.001-7% by weight of
the total composition. Suitable color couplers include, for
example, those having the general formula:

Ry

R¢ Ry

Ry

[0030] wherein R, is unsubstituted hydroxy or amino, or
hydroxy or amino substituted with one or more C, ¢
hydroxyalkyl groups, R, and Ry are each independently
hydrogen, hydroxy, amino, or amino substituted with C,
alkyl, C, , alkoxy, or C, ¢ hydroxyalkyl group; and R,, R,
and Ry are each independently hydrogen, C,_4 alkoxy, C,
hydroxyalkyl, or C,  alkyl, or R; and R, together may form
a methylenedioxy or ethylenedioxy group. Examples of such
compounds include meta-derivatives such as phenols, cat-
echol, meta-aminophenols, meta-phenylenediamines, and
the like, which may be unsubstituted, or substituted on the
amino group or benzene ring with alkyl, hydroxyalkyl,
alkylamino groups, and the like. Suitable couplers include
m-aminophenol, 2,4-diaminotoluene, 4-amino, 2-hydroxy-
toluene, phenyl methylpyrazolone, 3,4-methylenedioxyphe-
nol, 3,4-methylenedioxy-1-{(beta-hydroxyethyl)amino Jben-
zene,  1l-methoxy-2-amino-4-(beta-hydroxyethyl)amino]
benzene, 1-hydroxy-3-(dimethylamino)benzene, 6-methyl-
1-hydroxy-3  [(beta-hydroxyethyl)amino]benzene, 2,4-
dichloro-1-hydroxy-3-aminobenzene, 1-hydroxy-3-
(diethylamino)benzene, 1-hydroxy-2-methyl-3-

aminobenzene, 2-chloro-6-methyl-1-hydroxy-3-
aminobenzene, 1,3-diaminobenzene, 6-methoxy-1,3-
diaminobenzene,  6-hydroxyethoxy-1,3-diaminobenzene,
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6-methoxy-5-ethyl-1,3-diaminobenzene, 6-ethoxy-1,3-di-
aminobenzene, 1-bis(beta-hydroxyethyl)amino-3-ami-
nobenzene, 2-methyl-1,3-diaminobenzene, 6-methoxy-1-
amino-3-[(beta-hydroxyethyl)amino]-benzene, 6-(beta-
aminoethoxy)-1,3-diaminobenzene, 6-(beta-
hydroxyethoxy)-1-amino-3-(methylamino)benzene,
6-carboxymethoxy-1,3-diaminobenzene,  6-ethoxy-1-bis-
(beta-hydroxyethyl)amino-3-aminobenzene, 6-hydroxy-
ethyl-1,3-diaminobenzene, 1-hydroxy-2-isopropyl-5-meth-
ylbenzene, 1,3-dihydroxybenzene, 2-chloro-1,3-
dihydroxybenzene, 2-methyl-1,3-dihydroxybenzene,
4-chloro-1,3-dihydroxybenzene, 5,6-dichloro-2-methyl-1,3-
dihydroxybenzene, 1-hydroxy-3-amino-benzene, 1-hy-
droxy-3-(carbamoylmethylamino)benzene, 6-hydroxyben-
zomorpholine,  4-methyl-2,6-dihydroxypyridine,  2,6-
dihydroxypyridine, 2,6-diaminopyridine,
6-aminobenzomorpholine, 1-phenyl-3-methyl-5-pyra-
zolone, 1-hydroxynaphthalene, 1,7-dihydroxynaphthalene,
1,5-dihydroxynaphthalene, 5-amino-2-methyl phenol, 4-hy-
droxyindole, 4-hydroxyindoline, 6-hydroxyindole, 6-hy-
droxyindoline, 2,4-diamionphenoxyethanol, and mixtures
thereof.

[0031] Preferred couplers include resorcinol, 1-naphthol,
2-methylresorcinol, m-aminophenol, 2,4-diaminophenoxy-
ethanol, phenyl methylpyrazolone, their salts, or mixtures.

[0032] Preferably the oxidative dye composition com-
prises one or more primary intermediates and one or more
color couplers in the amounts set forth.

[0033] B. Glyceryl Esters

[0034] The oxidative dye composition comprises at one
glyceryl ester. Preferably, the glyceryl ester is present in
amounts ranging from about 0.001-45%, preferably about
0.005-40%, more preferably about 0.5-35% by weight of the
total composition. Suitable glyceryl esters are generally
defined as fatty acid mono-, di- or triglycerides which may
be modified by reaction with other alcohols and the like.
Also included within the category of glyceryl esters are fatty
acid esters of polyglycerin, and the complex dehydration
product of glycerin. Examples of glyceryl esters suitable for
use in the composition are set forth on pages 1680-1683 of
the C.T.FA. International Cosmetic Ingredient Dictionary
and Handbook, Eighth Edition, 2000, which is hereby
incorporated by reference in its entirety.

[0035] Further examples of suitable glyceryl esters
include acetylated glycerides, or acetylated hydrogenated
glycerides from cottonseed, lard, tallow, vegetable, palm
kernel, for example, acetylated hydrogenated cottonseed
glyceride, acetylated hydrogenated lard glyceride, acetyled
lard glyceride, and so on.

[0036] Also suitable are mono-, di-, or triglycerides
formed by the reaction of glycerin with one or more car-
boxylic acids, which may be fatty acids. Typically such
ingredients are formed by the reaction of a C, 55 carboxylic
acid, or a C_,, fatty acid with glycerin to form a mono- di,
or triglyceride depending on the number of carboxylic acid
acids used. Examples of such ingredients include glyceryl
adipate, arachidate, arachidonate, behenate, behenate/
eicosadioate, caprate, caprylate, caprylate/caprate, citrate,
lactate, cocoate, diarachidate, dibehenate, dierucate, dihy-
droxystearate, diisopalmitate, diisostearate, dilaurate, dili-
noeate, dimyristate, dipalmitate, dipalmitoleate, diricino-
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leate, distearate, erucate, isopalmitate, isostearate, lanolate,
laurate, linoleate, linolenate, myristate, oleate, palmitate,
ricinoleate, sesquioleate, stearate, tallowate, and the like.

[0037] Also suitable are alkylene glycols or polyalkylene
glycols of mono-, di-, and triglycerides including PEG
glycerides where the number of repeating ethylene glycol
units ranges from about 3 to 250. Examples of such ingre-
dients include PEG, .o, glyceryl triisostearate, trioleate,
tallowate, sesquioleate, ricinoleate, oleate, laurate, isostear-
ate, stearate, cocoate, and the like.

[0038] Also suitable are carboxylic acid, preferably fatty
carboxylic acid, esters of polyglycerin. These esters of
polyglycerin are generally formed by reacting a C, ;5 car-
boxylic acid, preferably a Cq_,, fatty acid with polyglycerin,
or glycerin having from about 2 to 200, preferably about
2-20 repeating units. Examples of such ingredients include
polyglyceryl, .o, diisostearate, cocoate, caprate, stearate,
laurate, myristate, oleate, caprate, dicaprate, dialurate,
dipalmitate, heptaoleate, distearate, palmitate, and the like.

[0039] Also suitable are phospholipids, including but not
limited to lecithin. Lecithin is widely available from a
variety of commercial sources and is a naturally occurring
mixture of the diglycerides of stearic, palmitic, and oleic
acids linked to the choline ester of phosphoric acid, and is
also referred to as egg yolk lecithin, soybean phospholipid,
or soybean lecithin.

[0040] C. Association Structures

[0041] Without being bound by this explanation, it is
believed that the beneficial properties of the claimed com-
position and process may, in some cases, be due to the
formation of association structures between the glyceryl
ester and the surfactants present. The compositions and
methods of the invention, however, are more broadly
directed to the case where the at least one glyceryl ester and
one or more surfactants may be present, and such compo-
sitions may or may not contain association structures. Par-
ticularly in the case where glyceryl ester that is used is
lecithin, association structures will form in the composition.
However, this may not be the case with one or more of the
other types of glyceryl esters that may be used in the
composition.

[0042] Association structures are a type of liquid crystal-
line state that occurs when the molecules present in a
composition exhibit intermediate stages of order. More
specifically, association structures are formed when certain
amphiphilic ingredients present in a polar solvent-contain-
ing composition align in a head-to-head/tail-to-tail configu-
ration therein to form certain types of molecular arrange-
ments. By “head-to-head/tail-to-tail” is meant that the
hydrophilic portions of the amphiphilic ingredients are
attracted to each other and the lipophilic portions are also
attracted to each other such that the amphiphilic ingredients
will form a certain molecular order within the composition,
which is somewhere between the completely disordered
liquid state and the completely ordered solid state. In the
case where such association structures may be formed, the
compositions of the invention are preferably in the form of
about 0.1-95%, preferably about 0.5-85%, more preferably
about 1-80% of association structures, meaning that that
percentage of the total composition is in the form of asso-
ciation structures.
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[0043] When the amphiphilic ingredients are oriented in
such a manner, certain active ingredients may be found
within the composition. For example, the oxidative dyes
may be enclosed, or solvated, within the molecular arrange-
ments formed by the oriented molecules. In the case where
the glyceryl ester and one or more surfactants present form
association structures in the composition, they may be of
various types, including those described below.

[0044] 1. Liquid Crystals

[0045] Liquid crystalline phases are generally named
according to their degree of molecular ordering. The general
stages of order are (1) isotropic—random ordering of mol-
ecules (2) nematic ordering—molecules are orientationally
ordered, or in a generally parallel configuration in one
dimension, (3) smectic ordering—molecules are orientation-
ally ordered in two dimensions, and (4) crystal—completely
oriented solid state. Smectic liquid crystals are given the
designation “S” and can be further classified into subcat-
egories A-H based upon their degree of ordering. For
example, the smectic B phase (SB) is a disordered crystal
where the molecules are arranged in hexagonal arrangement
and the positions of the hexagonal nets within each layer
repeat in a regular manner throughout the phase. The liquid
crystal association structures that may be found in certain
compositions according to the invention may be in the rod
or vesicle form and exhibit a generally lamellar configura-
tion.

[0046] Tt is possible that nematic liquid crystals may be
formed in the compositions of the invention. Nematic liquid
crystals are referred to by the designation “N”. The nematic
liquid crystals may be lyotropic. Obviously excluded are the
isotropic and crystalline states which represent the disor-
dered molecular orientation and the completely molecularly
ordered state respectively.

[0047] As discussed above, the liquid crystals, if present,
may be formed by the combination of certain amphiphilic
surfactants in a polar solvent. Suitable amphiphilic surfac-
tants and polar solvents will be further discussed below.

[0048] 2. Micelles

[0049] The association structures, if present, may be in the
form of micelles, which are assemblies of amphiphilic
molecules whose polar head groups are exposed to water
and whose aliphatic or lipophilic side chains are oriented
toward a hydrophobic interior. More particularly, in an
emulsion having a dispersed lipophilic phase and an aqueous
continuous phase, the lipophilic portion of the amphiphilic
molecule will orient at the surface of the dispersed oil
droplets and the hydrophilic portion will orient toward the
continuous water phase.

[0050] Reverse micelles are found in water in oil emul-
sions and occur when the polar head groups of the
amphiphilic material orient toward the dispersed water drop-
lets and the lipophilic portions toward the continuous lipo-
philic phase.

[0051] In the case where the oxidative dye composition is
in the form of an emulsion, the emulsion may be a micro-
emulsion where the dispersed phase droplets are very small,
generally from about 100 to 1500, preferably 200 to 1000,
more preferably 250 to 700 Angstroms (A).
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[0052] 3. Other Association Strucures

[0053] Tt is possible that other types of association struc-
tures may be found in certain embodiments of the invention,
such as liposomes, vesicles, and the like. Liposomes are
microscopic spherical vesicles formed when phospholipids
are hydrated in a polar solvent such as water.

[0054] 4. Formation and Benefit of Association Structures

[0055] The association structures in the oxidative dye
composition, if present, may be formed when certain
amounts of glyceryl ester, preferably lecithin, and one or
more amphiphilic surfactants are combined with water either
alone or in combination with one or more other polar
solvents. In order to optimize the formation of association
structures, certain other lipophilic ingredients may be added
to the mixture.

[0056] D. Surfactants

[0057] The composition contains at least one surfactant. In
the case where association structures are formed in the
composition, the surfactant is, ideally, one that is capable of
forming association structures in water or polar solvents at
a temperature ranging from about 20 to 60° C., preferably
about 25 to 40° C. In the case where the composition may
not form association structures, the surfactants are present to
stabilize or emulsify the composition, or otherwise provide
a beneficial effect.

[0058] The surfactant may be anionic, cationic, nonionic,
amphoteric, or zwitterionic. The composition may contain
more than one surfactant. Generally the amount of the
surfactant may preferably range from about 0.001-50%,
preferably about 0.005-45%, more preferably about 0.01-
40% by weight of the total composition. The surfactants
include those set forth below.

[0059] 1. Nonionic Surfactants

[0060] A variety of nonionic surface active agents may be
used in the claimed compositions. Preferably, such surface
active agents HLB (hydrophile/lipophile balance) of about
12-20, more preferably about 13-16. Nonlimiting examples
of nonionic surfactants include:

[0061] (a). Alkoxylated Alcohols

[0062] Suitable alkoxylated alcohols include ethers
formed from the reaction of an aliphatic, aromatic, or
heterocyclic alcohol with an alkylene oxide, generally eth-
ylene or propylene oxide. Preferably, the alcohol is an
aliphatic alcohol, more preferably a fatty alcohol having
10-22 carbon atoms; and the alkylene oxide is ethylene
oxide. Examples of preferred alkoxylated alcohols include
steareth, ceteth, ceteareth, beheneth, and the like, having
from 1 to 200 repeating ethylene oxide units, as well as PEG
derivatives of fatty acids such as PEG dioleate, PEG dis-
tearate, PEG isostearate, and so on.

[0063] (b). Sorbitan Derivatives

[0064] Suitable sorbitan derivatives are esters or ethers or
sorbitan, which is a heterocyclic ether formed by the dehy-
dration of sorbitol. Sorbitan may be derivatized by ethoxy-
lation and/or esterification of the hydroxyl groups. Suitable
acids used for esterification include C, 5, acids, more pref-
erably, fatty acids having 6-22 carbon atoms. Examples of
suitable sorbitan derivatives include PEG derivatives of
sorbitan wherein the number of repeating ethylene oxide
units ranges from 2 to 200, such as PEG sorbitan beeswax,
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glyceryl/sorbitol/oleate/hydroxystearate, PEG  sorbitan
cocoate, PEG sorbitan diisostearate, PEG sorbitan isostear-
ate, PEG sorbitan lanolate, PEG sorbitan laurate, PEG
sorbitan oleate, PEG sorbitan palmitate, PEG sorbitan peri-
sostearate, PEG sorbitan peroleate, PEG sorbitan stearate,
PEG sorbitan tetraoleate, PEG sorbitan tetrastearate, PEG
sorbitan triisostearate; Polysorbates such as Polysorbate
20-85, Polysorbate 80 acetate; and sorbitan esters such as
sorbitan caprylate, cocoate, diisostearate, dioleate, distear-
ate, isostearate, laurate, oleate, olivate, palmitate, sesquii-
sostearate, sesquioleate, sesquistearate, stearate, triisostear-
ate, trioleate and the like.

[0065] (c). Glyceryl Ethers

[0066] Also suitable are linear or branched ethers of
polyglycerol having the general formula:

R-(Gly),-OH

[0067] wherein n is 1-10 and R is a straight or branched,
saturated or unsaturated alkyl having 6 to 30 carbon atoms,
and Gly is the glycerol residue. Examples of suitable polyg-
lyceryl derivatives include polyglyceryl decaoleates, polyg-
lyceryl caprates, polyglyceryl diisostearates, polyglyceryl
distearates, polyglyceryl isopalmitates, polyglyceryl lau-
rates, and the like.

[0068] (d). Dialkyl Sulfoxides

[0069] Also suitable are long chain dialkyl sulfoxides
containing one short chain alkyl or hydroxy alkyl radical of
from about 1 to 3 carbon atoms and one long hydrophobic
chain which may be an alkyl, alkenyl, hydroxyalkyl, or
ketoalkyl radical containing from about 8 to 20 carbon
atoms, from 0 to 10 ethylene oxide moieties, and 0 or 1
glyceryl moiety.

[0070] (e). Polyethylene Oxide Condensates of Alkyl Phe-
nols

[0071] Suitable condensates include the condensation
products of alkyl phenols having an alkyl group of 6 to 20
carbon atoms with ethylene oxide being present in amounts
of about 10 to 60 moles of ethylene oxide per mole of alkyl
phenol.

[0072] (©). Condensation Products of Ethylene Diamine

[0073] Examples of suitable condensation products of
ethylene diamine include products of ethylene oxide with
the reaction product of propylene oxide and ethylene
diamine.

[0074] (g). Long Chain Tertiary Amine Oxides

[0075] Preferred long chain tertiary amine oxides include
those corresponding to the general formula:

R,R,R,NO

[0076] wherein R; contains an alkyl, alkenyl or monohy-
droxyalkyl radical ranging from about & to 18 carbon atoms
in length, from 0 to about 10 ethylene oxide moieties, and
from 0 to about 1 glyceryl moiety and R, and R are each
alkyl or monohydroxyalkyl groups containing from about 1
to about 3 carbon atoms.

[0077] (h). Long Chain Tertiary Phosphine Oxides

[0078] Suitable long chain tertiary phosphine oxides
include those corresponding to the general formula:

RR,R,PO
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[0079] wherein R contains an alkyl, alkenyl, or monohy-
droxyalkyl radical having 8 to 18 carbon atoms, from 0-10
ethylene oxide moieties and O or 1 glyceryl moiety, and R,
and R, are each alkyl or monohydroxyalkyl group contain-
ing from about 1 to 3 carbon atoms.

[0080] (i). Polyhydroxyl Fatty Acid Amides

[0081] Examples of C,q 15 alkyl(C,_¢)polyhydroxy fatty
acid amides such as C,, ;5 methylglucamides, N-alkoxy
polyhydroxy fatty acid amides, N-propyl through N-hexyl
C,, . glucamides and so on.

[0082] (j). Alkyl Polysaccharides

[0083] Suitable nonionic surfactants are alkyl polysaccha-
rides, or alkyl glycosides, disclosed in U.S. Pat. Nos. 5,716,
418 and 5,756,079, both of which are hereby incorporated
by reference. These alkylglycosides have the general for-
mula:

R,—O0—(R,0),-(G),-H

[0084] wherein R, is a linear or branched alkyl or alkenyl
radical having 12 to 30 carbon atoms, R, is a C,_, alkylene,
(G) is an anhydroglucose unit, t is a number between 0 and
10, preferably O to 4, and n is a number from about 1 to 15.
Examples of such alkyl polysaccharides are octyl, nonyde-
cyl, undecyldodecyl, tridecyl, tetradecyl, pentadecyl, hexa-
decyl, heptadecyl, and octadecyl, di-, tri-, tetra-, penta-, and
hexaglucosides, galactosides, lactosides, glucoses, fructo-
sides, fructoses, and so on. Certain polyglycosides having
the above formula are sold by Henkel Corporation under the
tradenamnes APG 300, APG 350, APG 500, APG 550, APG
625, or the tradename Planteren, e.g. Planteren 300, 600,
1200, 2000, and so on.

[0085] 2. Anionic Surfactants

[0086] Also suitable for use in the compositions of the
invention are one or more anionic surfactants.

[0087] (a). Alkyl Sulfates

[0088] Anionic surfactants include alkyl and alkyl ether
sulfates generally having the formula ROSO;M and
RO(C,H,0),SO;M wherein R is alkyl or alkenyl of from
about 10 to 20 carbon atoms, x is 1 to about 10 and M is a
water soluble cation such as ammonium, sodium, potassium,
or triethanolamine cation.

[0089] Another type of anionic surfactant which may be
used in the compositions of the invention are water soluble
salts of organic, sulfuric acid reaction products of the
general formula:

R,—SO0;-M

[0090] wherein R, is chosen from the group consisting of
a straight or branched chain, saturated aliphatic hydrocarbon
radical having from about 8 to about 24 carbon atoms,
preferably 12 to about 18 carbon atoms; and M is a cation.
Examples of such anionic surfactants are salts of organic
sulfuric acid reaction products of hydrocarbons such as
n-paraffins having 8 to 24 carbon atoms, and a sulfonating
agent, such as sulfur trioxide.

[0091] (b). Fatty Acids Esterified with Isethionic Acid

[0092] Also suitable as anionic surfactants are reaction
products of fatty acids esterified with isethionic acid and
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neutralized with sodium hydroxide. The fatty acids may be
derived from coconut oil or other similar vegetable or
animal derived oils that contain fatty acids.

[0093] (c). Succinates or Succinimates

[0094] In addition, succinates and succinimates are suit-
able anionic surfactants. This class includes compounds
such as disodium N-octadecylsulfosuccinate; tetrasodium
N-(1,2-dicarboxyethyl)-N-octadecylsulfosuccinate; and
esters of sodium sulfosuccinic acid e.g. the dihexyl ester of
sodium sulfosuccinic acid, the dioctyl ester of sodium sul-
fosuccinic acid, and the like.

[0095] (d). Olefin Sulfonates

[0096] Other suitable anionic surfactants include olefin
sulfonates having about 12 to 24 carbon atoms. The term
“olefin sulfonate” means a compound that can be produced
by sulfonation of an alpha olefin by means of uncomplexed
sulfur trioxide, followed by neutralization of the acid reac-
tion mixture in conditions such that any sultones which have
been formed in the reaction are hydrolyzed to give the
corresponding hydroxy-alkanesulfonates. The alpha-olefin
from which the olefin sulfonate is derived is a mono-olefin
having about 12 to 24 carbon atoms, preferably about 14 to
16 carbon atoms.

[0097] (). Soaps

[0098] Other suitable anionic surfactants are the beta-
alkoxy alkane sulfonates or water soluble soaps thereof such
as the salts of C,q ,, fatty acids, for example coconut and
tallow based soaps. Preferred salts are ammonium, potas-
sium, and sodium salts. Soaps may also form through the
reaction of one or more fatty acids with mono-, di-, or
trialkanolamines.

[0099] (D). N-acyl Amino Acids

[0100] Still another class of anionic surfactants include
N-acyl amino acid surfactants and salts thereof (alkali,
alkaline earth, and ammonium salts) having the formula:

0 Ry

Ry— C—N—(R3);— COOM

[0101] wherein R, is a Cg,, alkyl or alkenyl radical,
preferably C,,,s; R, is H, C,, alkyl, phenyl, or
—CH,COOM; R, is CX,— or C,_, alkoxy, wherein each X
independently is H or a C, 4 alkyl or alkylester, n is from 1
to 4, and M is H or a salt forming cation as described above.
Examples of such surfactants are the N-acyl sarcosinates,
including lauroyl sarcosinate, myristoyl sarcosinate, cocoyl
sarcosinate, and oleoyl sarcosinate, preferably in sodium or
potassium forms.

[0102] 3. Cationic Amphoteric, or Zwitterionic Surfac-
tants

[0103] Certain types of amphoteric, zwitterionic, or cat-
ionic surfactants may also be used as the amphiphilic surface
active material. Descriptions of such surfactants are set forth
in U.S. Pat. No. 5,843,193, which is hereby incorporated by
reference in its entirety.
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[0104] Amphoteric surfactants that can be used in the
compositions of the invention are generally described as
derivatives of aliphatic secondary or tertiary amines wherein
one aliphatic radical is a straight or branched chain alkyl of
8 to 18 carbon atoms and the other aliphatic radical contains
an anionic group such as carboxy, sulfonate, sulfate, phos-
phate, or phosphonate.

[0105] Suitable amphoteric surfactants may be imidazo-
linium compounds having the general formula:

R3
RI!CON(CHg),— Il\I*—CHZZ
I

R R?

[0106] wherein R! is C,_,, alkyl or alkenyl, preferably
Cy0.16; R? is hydrogen or CH,CO,M, R? is CH,CH,OH or
CH,CH,0CH,CHCOOM; R* is hydrogen, CH,CH,OH, or
CH,CH,OCH,CH,COOM, Z is CO,M or CH,CO,M, n is
2 or 3, preferably 2, M is hydrogen or a cation such as an
alkali metal, alkaline earth metal, ammonium, or alkanol
ammonium. cation. Examples of such materials are mar-
keted under the tradename MIRANOL, by Miranol, Inc.

[0107] Also suitable amphoteric surfactants are monocar-
boxylates or dicarboxylates such as cocamphocarboxypro-
pionate, cocoamphocarboxypropionic acid, cocamphocar-
boxyglycinate, and cocoamphoacetate.

[0108] Other types of amphoteric surfactants includ ami-
noalkanoates of the formula

R—NH(CH,),COOM
[0109] or iminodialkanoates of the formula:
R—N[(CH,),,COOM],

[0110] and mixtures thereof, wherein n and m are 1 to 4,
R is Cgq_,, alkyl or alkenyl, and M is hydrogen, alkali metal,
alkaline earth metal, ammonium or alkanolammonium.
Examples of such amphoteric surfactants include n-alky-
laminopropionates and n-alkyliminodipropionates, which
are sold under the trade name MIRATAINE by Miranol, Inc.
or DERIPHAT by Henkel, for example N-lauryl-beta-amino
propionic acid, N-lauryl-beta-imino-dipropionic acid, or
mixtures thereof.

[0111] Zwitterionic surfactants are also suitable for use in
the compositions of the invention. The general formula for
such surfactants is:

(R3)x

Ro—Y—CH;—R4y—Z

[0112] wherein R, contains an alkyl, alkenyl or hydroxy
alkyl radical of from about 8 to about 18 carbon atoms, from
0 to about 10 ethylene oxide moieties and 0 or 1 glyceryl
moiety; Y is selected from the group consisting of nitrogen,
phosphorus, and sulfur atoms; R; is an alkyl or monohy-
droxyalkyl group containing about 1 to 3 carbon atoms; X is
1 when Y is a sulfur atom, and 2 when Y is a nitrogen or
phosphorus atom; R, is an alkylene or hydroxyalkylene of
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from about 1 to about 4 carbon atoms, and Z is a radical
selected from the group consisting of carboxylate, sulfonate,
sulfate, phosphonate, and phosphate groups.

[0113] Zwitterionic surfactants include betaines, for
example higher alkyl betaines such as coco dimethyl car-
boxymethyl betaine, lauryl dimethyl carboxymethyl betaine,
lauryl dimethyl alphacarboxyethyl betaine, cetyl dimethyl
carboxymethyl betaine, lauryl bis-(2-hydroxyethyl)car-
boxymethyl betaine, stearyl bis-(2-hydroxypropyl)car-
boxymethyl betaine, oleyl dimethyl gamma-carboxylethyl
betaine, and mixtures thereof. Also suitable are sulfo- and
amido-betaines such as coco dimethyl sulfopropyl betaine,
stearyl dimethyl sulfopropyl betaine, and the like.

[0114] E. Other Ingredients
[0115] 1. Polar Solvents

[0116] A variety of polar solvents other than water may be
used in the oxidative dye composition, such as mono-, di-,
or polyhydric alcohols, and similar water soluble ingredi-
ents. Preferably, the oxidative compositions comprise from
about 0.1-99.9%, preferably about 5-95%, more preferably
about 10-90% by weight of the total composition of polar
solvent in addition to water. Examples of such table non-
aqueous Suitable monohydric alcohols include ethanol, iso-
propanol, benzyl alcohol, butanol, pentanol, ethoxyethanol,
and the like. Examples of dihydric, or polyhydric alcohols,
as well as sugars and other types of humectants that may be
used include glucose, fructose, mannose, mannitol, malitol,
lactitol, inositol, and the like. Suitable glycols include pro-
pylene glycol, butylene glycol, ethylene glycol, polyethyl-
ene glycols having from 4 to 250 repeating ethylene glycol
units, ethoxydiglycol, and the like. Many of these types of
alcohols also serve also serve as penetration enhancers,
meaning that they enhance penetration of the dyes into the
hair shaft by virtue of their tendency to act as humectants
and swell the hair shaft. Ethoxydiglycol is a particularly
good penetration enhancer.

[0117] In the preferred embodiment of the invention the
composition comprises water in addition to one or more
polar solvents, which are dihydric alcohols. In the preferred
compositions, about 0.001-20%, preferably about 0.005-
10%, more preferably about 0.001-8% by weight of the total
composition comprises a non-aqueous polar solvent.

[0118] 2. Lipophilic Materials

[0119] Certain additional lipophilic materials may be used
in addition to the surfactants and glyceryl ester. If present,
such lipophilic materials may range from about 0.001-25%
by weight of the total composition. Preferred lipophilic
materials include:

[0120] (a). Fatty Acids

[0121] The oxidative dye composition may contain one or
more fatty acids. Suitable fatty acids include carboxylic
acids having the general formula R—COOH wherein R is a
straight or branched chain, saturated or unsaturated alkyl
having about 7 to 30 carbon atoms. Suggested ranges of fatty
acid, if present, are about 0.01-25%, preferably about 0.05-
20%, preferably about 0.1-15% by weight of the total
composition. Suitable fatty acids include oleic, palmitic,
arachidic, arachidonic, behenic, capric, caproic, capryllic,
coconut, tallow, lauric, linoleic, linolenic, myristic, pelar-
gonic, ricinoleic, stearic, undecylenic, and so on. Particu-

Jun. 16, 2005

larly preferred is oleic acid, an unsaturated fatty carboxylic
acid. The fatty acids aid in the formation of liquid crystals.

[0122] (b). Fatty Alcohols

[0123] One or more fatty alcohols may also be included in
the composition. Fatty alcohols exhibit the general formula
R—CH,OH where R is a straight or branched chain, satu-
rated or unsaturated alkyl having about 7 to 30 carbon
atoms. Suggested ranges of fatty alcohols, if present, are
about 0.001-15%, preferably about 0.005-10%, preferably
about 0.01-8% by weight of the total composition. Examples
of suitable fatty alcohols include arachidyl alcohol, C, ;;
alcohols, C,, ;5 alcohols, C,, ;5 alcohols, C,, ;, alcohols,
C,, ,, alcohols, caprylic alcohol, cetearyl alcohol, cetyl alco-
hol, coconut alcohol, decyl alcohol, palm alcohol, lauryl
alcohol, myristyl alcohol, oleyl alcohol, tallow alcohol,
tridecyl alcohol, and mixtures thereof. Particuarly preferred
is oleyl alcohol, cetearyl alcohol, and mixtures thereof.

[0124] 3. Other Ingredients
[0125] (a). Thickening Agents

[0126] The composition may also contain one or more
agents that will provide a thickening, or viscosity increasing,
effect to the compositions. Examples of such thickening
agents include synthetic metal silicates, acrylate copoly-
mers, associative thickeners, cellulose polymers, and the
like. Particularly preferred are alkali metal or alkaline earth
metal silicates. Suitable alkali metals or alkaline earth met-
als include sodium, potassium, magnesium, lithium, and the
like either alone or in combination with aluminum. Sug-
gested ranges are from about 0.001-20%, preferably about
0.005-15%, preferably about 0.01-12% by weight of the
total composition. Particularly preferred are cellulose or
alkyl- or hydroxyalkyl cellulose derivatives such as ethyl
cellulose, hydroxypropylethylcellulose, and the like.

[0127] (b). Preservatives

[0128] The composition may also contain one or more
preservatives. Suggested ranges are about 0.0001-8%, pref-
erably 0.0005-7%, more preferably about 0.001-5% by
weight of the total composition. Suitable preservatives
include methyl, ethyl, and propyl paraben, hydantoins, and
the like.

[0129] (c). Chelating Agents

[0130] The composition may also contain 0.0001-5%,
preferably 0.0005-3%, more preferably 0.001-2% of one or
more chelating agents which are capable of complexing with
and inactivating metallic ions in order to prevent their
adverse effects on the stability or effects of the composition.
In particular, the chelating agent will chelate the metal ions
found in the water and prevent these ions from interfering
with the deposition and reaction of the dye with the hair fiber
surface. Suitable chelating agents include EDTA and cal-
cium, sodium, or potassium derivatives thereof, HEDTA,
sodium citrate, TEA-EDTA, and so on.

[0131] (d). pH Adjusters

[0132] It may also be desireable to add small amounts of
acids or bases to adjust the pH of the composition to the
desired pH range of 7.1 to 11. Suitable acids include
hydrochloric acid, phosphoric acid, erythorbic acid, and the
like. Suitable bases include sodium hydroxide, potassium
hydroxide, and the like. Also suitable are primary, second-
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ary, or tertiary amines or derivative thereof such as ami-
nomethyl propanol, monoethanolamine, and the like. Sug-
gested ranges of pH adjusters are from about 0.00001-8%,
preferably about 0.00005-6%, more preferably about
0.0001-5% by weight of the total composition.

[0133] Preferably, the oxidative dye compositions of the
invention are in the form of a shampoo composition com-
prising one or more anionic surfactants. The consumer can
simply apply the composition to the hair as a normal
shampoo is applied to hair. If desired, the oxidative dye
composition and the developer composition may be free of
ammonia compounds such as ammonium hydroxide, ammo-
nium sulfate, and the like; or contain these compounds in
very small amounts, e.g. less than 1% by weight, or pref-
erably less than 0.5% by weight. The term “free of” means
that the ammonia compounds are not intentionally added to
the composition.

[0134] II. The Aqueous Oxidizing Agent Composition

[0135] The oxidative dye compositions are combined with
an aqueous oxidizing agent, or developer composition prior
to application to the hair. The developer mixture in its
simplest form is an aqueous solution of hydrogen peroxide.
Preferably the developer composition comprises 1-99%,
preferably 10-99%, more preferably 60-97% of water, and
about 5-20%, preferably 6-15%, more preferably 7-10% by
weight of the total developer composition of hydrogen
peroxide. Developer compositions are generally sold in the
form of 10, 20, 25, and 30 volume hydrogen peroxide. The
20 volume hydrogen peroxide developer composition com-
prises 6% by weight of hydrogen peroxide. The 25 volume
hydrogen peroxide developer composition contains about
7.5% of hydrogen peroxide and the 30 volume hydrogen
peroxide developer composition about 9%, with all weight
percentages by weight of the total composition of hydrogen
peroxide. In the most preferred embodiment of the inven-
tion, the developer composition used has a comparatively
low concentration of hydrogen peroxide, specifically about
10 volume or lower. Preferably, the aqueous oxidizing agent
composition comprises from about 5 to about 20 volume of
hydrogen peroxide. If desired, the developer composition
may contain a variety of other ingredients that enhance the
aesthetic properties and contribute to more efficient coloring
of hair. Preferred developer compositions for use with the
oxidative dye composition and in the method of the inven-
tion, when combined with the oxidative dye composition,
form a composition very similar in consistency to a sham-
poo. Suggested developer compositions preferably com-
prise:

[0136]
[0137]
[0138]
[0139]
[0140] A. Conditioners

0.5-25% hydrogen peroxide,
0.1-10% of a conditioner,
0.01-5% of a thickener, and
1-99% water.

[0141] The developer composition may contain one or
more conditioners that exert a conditioning effect on hair.
Examples of suitable conditioning ingredients include, but
are not limited to those set forth below.
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[0142] 1. Cationic Silicones

[0143] As used herein, the term “cationic silicone” means
any silicone polymer or oligomer having a silicon backbone,
including polysiloxanes, having a positive charge on the
silicone structure itself. Cationic silicones that may be used
in the compositions of the invention include those corre-
sponding to the following formula, where the ratio of D to
T units, if present, are greater than about 80 D units to 1 T
unit:

(R), G 4-Si—(—08iG);-(—OSiGp(R1)5-6)m—0-

SiGs.4(Ry),
[0144] in which G is selected from the group consisting of
H, phenyl, OH, C, ,, alkyl, and is preferably CH;; and a is
0 or an integer from 1 to 3, and is preferably 0; b is O or 1,
preferably 1; the sum n+m is a number from 1 to 2,000 and
is preferably 50 to 150; n is a number from O to 2000, and
is preferably 50 to 150; and m is an integer from 1 to 2000,
and is preferably 1 to 10; R is a C,_;, alkyl, and R, is a
monovalent radical of the formula C H, L. in which q is an
integer from 2 to 8 and L is selected from the groups:

- N(Rz)CHz_ CHZ_ N(R2)3+A
+
—NR2)3A”
+ +
—N(R2)2CH;—CH;—NR,C(Rp)3A™

[0145]
H, phenyl, benzyl, a saturated hydrocarbon radical, and is

in which R, is selected from the group consisting of

preferably an alkyl radical containing 1-20 carbon atoms;
and A- is a halide, methylsulfate, or tosylate ion.

[0146] Preferably the dye mixture comprises one or more
conditioners that exert a conditioning effect on hair. A
variety of conditioners are suitable including cationic poly-
mers, oily conditioning agents, fatty alcohols, proteins, and
so on. A combined total weight of conditioners ranges from
about 0.1-25%, preferably 0.5-20%, more preferably 1-15%
by weight of the total composition.

[0147] 2. Cationic Polymers

[0148] A variety of cationic polymers are suitable such as
quaternary derivatives of cellulose ethers or guar deriva-
tives, copolymers of vinylpyrrolidone, polymers of dimeth-
yldiallyl ammonium chloride, acrylic or methacrylic poly-
mers, quaternary ammonium polymers, and the like.

[0149] (a) Quaternary Derivatives of Cellulose

[0150] Examples of quaternary derivatives of cellulose
ethers are polymers sold under the tradename JR-125,
JR-400, JR-30M. Suitable guar derivatives include guar
hydroxypropyl trimonium chloride.
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[0151] (b) Copolymers of Vinylpyrrolidone

[0152] Copolymers of vinylpyrrolidone having monomer
units of the formula:

N Yo R!

CH—CH, CH,—C
n

((|:_ O)y
Ry
|
Rj
|
N+(R4)2R5X'

[0153] wherein R is hydrogen or methyl, preferably
methyl;

[0154] 1y is O or 1, preferably 1
[0155] R?is O or NH, preferably NH;

[0156] R?is C _H,,_ where x is 2 to 18, or —CH,—
CHOH—CH,, preferably C_H,, where X is 2;

[0157] R*is methyl, ethyl, phenyl, or C,_, substituted
phenyl, preferably methyl; and

[0158] R is methyl or ethyl, preferably methyl.

[0159] (c) Polymers of Dimethyldiallylammonium Chlo-
ride

[0160] Homopolymers of dimethyldiallylammonium
chloride or copolymers of dimethyldiallylammonium chlo-
ride and acrylamide are also suitable. Such compounds are
sold under the tradename MERQUAT by Calgon.

[0161] (d) Acrylic or Methacrylic Acid Polymers

[0162] Homopolymers or copolymers derived from
acrylic or methacrylic acid, selected from monomer units
acrylamide, methylacrylamide, diacetone-acrylamide, acry-
lamide or methacrylamide substituted on the nitrogen by
lower alkyl, alkyl esters of acrylic acid and methacrylic acid,
vinylpyrrolidone, or vinyl esters are suitable for use.

[0163] (e) Polymeric Quaternary Ammonium Salts

[0164] Also suitable are polymeric quaternary ammonium
salts of cellulose and other polymers, including but not
limited to Polyquaternium 10, 28 31, 33, 34, 35, 36, 37, and
39.

[0165] (D) Diquaternary Polydimethylsiloxanes

[0166] Also suitable are diquaternary polydimethylsilox-
anes such as Quaternium-80, sold by Goldschmidt Corpo-
ration under the tradename ABIL-Quat 3272.

[0167] Examples of other cationic polymers that can be
used in the compositions of the invention are disclosed in
U.S. Pat. Nos. 5,240,450 and 5,573,709, which are hereby
incorporated by reference.

[0168] Particularly preferred are conditioners Polyquater-
nium 10 and Polyquaternium 28. Polyquaternium-10 is the
polymeric quaternary ammonium salt of hydroxyethyl cel-
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lulose reacted with trimethyl ammonium substituted
epoxide. Polyquaternium-28 is the polymeric quaternary
ammonium salt consisting of vinyl pyrrolidone and dim-
ethylaminopropyl methacrylamide monomers.

[0169] (g) Oily Conditioning Agents

[0170] Also suitable are a variety of oily materials that
provide good conditioning effect to hair. Suitable oils are
liquid at room temperature and may comprise esters, hydro-
carbons, and the like. Preferably the composition comprises
0.001-20%, more preferably 0.005-15%, most preferably
0.01-10% by weight of the total composition of such oils.
Particularly preferred oily conditioning agents are oils
extracted from vegetable sources, specifically meadowfoam
seed oil.

[0171] (h) Nonionic Silicones

[0172] Also suitable as conditioning agents are one or
more silicones. Suitable silicone hair conditioning agents
include volatile or nonvolatile nonionic silicone fluids, sili-
cone resins, and silicone semi-solids or solids.

[0173] WVolatile silicones are linear or cyclic silicones
having a measureable vapor pressure, which is defined as a
vapor pressure of at least 2 mm. of mercury at 20° C.
Examples of volatile silicones are cyclic silicones having the
general formula:

CH,

Sio

[0174] where n=3-7.

[0175] Also, linear volatile silicones that may be used in
the compositions of the invention have the general formula:

(CH;);8i—O— Si(CH;),—0],—Si(CH,),
[0176] where n=0-7, preferably 0-5.

[0177] Also suitable are nonvolatile silicone fluids includ-
ing polyalkyl siloxanes, polyaryl siloxanes, polyalkylaryl
siloxanes, polyether siloxane copolymers, amine-functional
silicones, and mixtures thercof. Such silicones have the
following general formula:

Il [N
A—Ti—O Ti—O Ti—O Ti—A
R R R’ R

x y

[0178] wherein R and R' are each independently alkyl,
aryl, or an alkyl substituted with one or more amino groups,
and x and y are each independently 0-100,000, with the
proviso that x+y equals at least one and A is siloxy endcap
unit. Preferred is where A is methyl, R is methyl, and R' is
an alkyl substituted with at least two amino groups, most
preferably an amine-functional silicone having the formula:
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CH; CHj; CHj3

CH;—Si—O0—Si—O0 Si— CH;,

CH,

NH,

[0179] which is known by the CTFA name trimethylsily-
lamodimethicone.

[0180] Another type of silicone conditioning agent is a
silicone polymer having the following general formula:

[RRR");810,, L[Si0,],

[0181] wherein R, R' and R" are each independently a
C_, straight or branched chain alkyl or phenyl, and x and y
are such that the ratio of (RR'R");S10, , units to SiO, units
is05t01tol5to1.

[0182] Preferably R, R' and R" are a C,_ alkyl, and more
preferably are methyl and x and y are such that the ratio of
(CH,),S10, , units to SiO, units is 0.75 to 1. Most preferred
is this trimethylsiloxy silicate containing 2.4 to 2.9 weight
percent hydroxyl groups, which is formed by the reaction of
the sodium salt of silicic acid, chlorotrimethylsilane, and
isopropyl alcohol. The manufacture of trimethylsiloxy sili-
cate is set forth in U.S. Pat. Nos. 2,676,182; 3,541,205, and
3,836,437, all of which are hereby incorporated by refer-
ence. Trimethylsiloxy silicate as described is available from
Dow Corning Corporation under the tradename Dow Corn-
ing 749 Fluid, which is a blend of about 40-60% volatile
silicone and 40-60% trimethylsiloxy silicate (trimethylated
silica). The fluid has a viscosity of 200-700 centipoise at 25°
C., a specific gravity of 1.00 to 1.10 at 25° C., and a
refractive index of 1.40-1.41.

[0183] 2. Thickeners

[0184] The developer composition may contain one or
more thickeners that assist in maintaining an increased
viscosity of the final composition resulting from mixture of
the hair dye and the developer compositions. The amount of
thickening agent if present is about 0.001-5%, preferably
about 0.005-4%, more preferably about 0.005-3% by weight
of the total composition.

[0185] A variety of thickening agents are suitable includ-
ing those mentioned above with respect to the oxidative dye
composition, in addition to low melting point waxes, car-
boxyvinyl polymers, and the like. Also suitable are a variety
of water soluble anionic thickening polymers such as those
disclosed in U.S. Pat. No. 4,240,450, which is hereby
incorporated by reference. Suggested ranges of such poly-
mers are about 0.01-5%, preferably 0.05-4%, more prefer-
ably 0.1-3% by weight of the total developer composition.
Examples of such anionic polymers are copolymers of vinyl
acetate and crotonic acid, graft copolymers of vinyl esters or
acrylic or methacrylic acid esters, cross-linked graft copoly-

10
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mers resulting from the polymerization of at least one
monomer of the ionic type, at least one monomer of the
nonionic type, polyethylene glycol, and a crosslinking agent,
and the like. Preferred are acrylate copolymers such as
steareth-10 allyl ether acrylate copolymer.

[0186] 3. Other Ingredients
[0187] (a). Nonionic Surfactants

[0188] The developer composition may contain one or
more nonionic surfactants. Suitable nonionic surfactants are
the same as those mentioned above with respect to the
oxidative dye composition and in the same amount.

[0189] (b). Chelating Agents

[0190] The developer composition may contain one or
more chelating agents as described herein with respect to the
oxidative dye composition, and in the same ranges by
weight.

[0191] TII. The Method

[0192] The invention is directed to a method for reducing
the amount of time required to oxidatively color hair, and a
method for providing oxidative color to the hair in about two
to four minutes, preferably about two minutes. The inven-
tion is also directed to a method for coloring First Grays,
revitalizing the color of hair colored with Level 3 hair color,
and coloring hair that has otherwise been chemically pro-
cessed via perming, relaxer treatments, or oxidative dyes.

[0193] When the oxidative dye and developer composi-
tions of the invention are mixed, the mixture is capable of
providing permanent oxidative color to hair in about two to
four minutes.

[0194] Typically, the oxidative dye composition and
developer composition are combined in about a one to one
ratio and immediately applied to wet hair. Both composi-
tions are formulated so that when mixed they provide a
shampoo-like composition that is easy to apply to wet or dry
hair. It is noted that this is a distinct point of difference
between traditional oxidative hair color procedures and the
process of the invention. Specifically, in traditional hair
color procedures, the mixture of the oxidative dye compo-
sition and developer is applied to dry hair. However, in the
claimed method, the mixture of the oxidative dye compo-
sition and the developer may applied to wet or dry hair.
Application of the mixture to wet hair facilitates use of the
composition and method as part of normal cleansing rou-
tines such as showers or baths. In the preferred embodiment
the oxidative dye composition is in the form of a shampoo-
like composition that the consumer combines with the
developer immediately prior to use and uses like a normal
shampoo. The hair is shampooed with this mixture in the
normal manner for at least two minutes, then rinsed with
water. If desired, a hair conditioner can be applied after the
mixture is rinsed from the hair. The resulting method applies
a Level 2 color to the hair that is equivalent to the color
applied to hair with the traditional Level 3 oxidative hair
coloring procedures and products.

[0195] The compositions and methods of the invention are
excellent in blending away gray hair, revitalizing the color
of chemically processed hair, and providing color in a very
short period of time. In addition, the mixture is very mild to
hair so it can be used on hair that may be damaged, dry, or
brittle, without adverse effects.
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[0196] The invention will be further described in connec-
tion with the following examples, which are set forth for the
purpose of illustration only.

EXAMPLE 1

[0197] Oxidative hair color compositions according to the
invention were made as follows:

[0200] The compositions were prepared by combining the
ingredients and mixing well. The compositions were clear
liquids.

EXAMPLE 3

[0201] Standard oxidative hair dye compositions not
according to the invention were made according to the
following formulas:

wiw %
A
(Medium D E
Brown B C (w/o (w/o dye,
w/o (Medium (Red  dye & w/ w/o
Ingredient lecithin)  Brown) Brown) lecithin)  lecithin)
Water Qs Qs Qs Qs Qs
Ethoxydiglycol 5.00 5.00 5.00 5.00 5.00
Disodium EDTA 0.50 0.50 0.50 — 0.50
Erythorbic acid 0.50 0.50 0.50 0.50 0.50
Sodium sulfite — — — — —
P-phenylenediamine 3.50 3.50 3.00 — —
P-aminophenol 0.91 0.91 0.60 — —
M-aminophenol 0.50 0.50 1.10 — —
Phenyl methyl 0.25 0.25 — — —
pyrazolone
4-amino-2- — — 1.40 — —
hydroxytoluene
Lecithin — 5.00 5.00 5.00 —
Hydroxypropyl 0.30 0.30 0.30 0.30 0.30
methylcellulose
Tetrasodium EDTA 0.50 0.50 0.50 0.50 0.50
Sodium lauryl sulfate (30%) 10.00 10.00 10.00 10.00 10.00
Sodium laureth sulfate 20.00 20.00 20.00 20.00 20.00
(28%)
Lauramide DEA (82-86%) 2.00 2.00 2.00 2.00 2.00
Cocamidopropyl 4.00 4.00 4.00 4.00 4.00
betaine (35%)
Oleic acid 9.38 9.38 9.38 11.20 11.20
Ethanolamine 3.60 3.60 3.60 6.30 6.30
Fragrance oil 0.50 0.50 0.50 0.50 0.50
[0198] The compositions were prepared by combining the
ingredients and mixing well. When a small amount was
combined with water, the mixture formed a shampoo-like f;gredlen.t Medium  Red
o by weight Brown Brown
lather.
‘Water QS QS
Sodium sulfite 1.00 1.00
EXAMPLE 2 Erythorbic acid 0.20 0.20
Oleic acid 13.00  13.00
[0199] Aqueous oxidizing agent or developer composi- Isopropyl alcohol 500  7.00
tions were made as follows: Potassiu.m cocoyl hydrolyzed collagen 4.50 4.50
Lauramide MEA 3.00 3.00
Sodium laureth sulfate (28% aqueous solution) 6.70 6.70
PEG-2 cocamine 4.50 4.50
Tetrasodium EDTA 0.30 0.30
wiw % Limanthes alba (meadowfoam) seed oil 0.01 0.01
Oleyl alcohol 0.01 0.01
Laneth-5 0.80 0.80
. 10 20 Ethanolamine 8.00 8.00
Ingredient Volume Volume P-Phenylenediamine 3.50 3.00
Phenyl methyl pyrazolone 0.25 —
Water Qs Qs 4-amino-2-hydroxytoluene — 1.40
Disodium EDTA 0.02 0.02 P-aminophenol 0.91 0.60
Acrylates C10-30 alkyl acrylate crosspolymer 2.00 2.00 M-aminophenol 0.50 1.10
Tetrasodium EDTA 0.68 0.68 Hypnea musciformis extract, gellidiela acerose extract, 0.01 0.01
Triethanolamine 0.70 0.70 sargassum filipendule extract, sorbitol
Disodium phosphate 0.01 0.01 Sc.ydium b.enzotriazolyl bu.tylphe.nol sulfonate, buteth-3, 0.01 0.01
X i tributyl citrate, wheat amino acids
Metaphosphoric acid 0.05 0.05 Wheat amino acids 1.00 1.00
Hydrogen peroxide (35% aqueous solution) 9.00 18.00 Fragrance 1.00 1.00
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[0202] The compositions were prepared by combining the
ingredients and mixing well.

EXAMPLE 4

[0203] A wash out study was conducted on 95% gray hair
swatches. One set of swatches was colored with a mixture of
1.0 parts of the medium brown oxidative hair dye of
Example 3 and 1.0 parts of the 10 volume hydrogen perox-
ide composition of Example 2 for 2 minutes. The mixture
was rinsed from the swatches with water. A second set of
swatches was colored with a mixture of 1.0 part of the
medium brown shampoo A in Example 1 and 1.0 parts of the
10 volume hydrogen peroxide composition of Example 2 for
2 minutes. The mixture was rinsed from the swatches with
water. A third set of swatches was colored with a mixture of
1.0 parts of the medium brown shampoo B in Example 1 and
1.0 parts of the 10 volume hydrogen peroxide composition
of Example 2 for 2 minutes, then rinsed well with water. The
chromaticity of the swatches was measured and compared
using the datacolor color tools QC (version 1.2.1) spectro-
colorimeter. The chromaticity (c¢*) of the swatches was
measured from values of a*, b*, in the L*, a*, and b*
international color notation system. The degree of lightening
was determined from the change in L (lightening), a (red),
and b (yellow) values. The results were as follows:

Medium 45.05 4.48 9.08

Brown

Oxidative

Hair Dye

Medium 40.12 3.90 6.65 -4.93 5.53
Brown

Shampoo

Composition

of the

Invention

Without

Lecithin

Medium 35.05 4.28 5.46
Brown

Shampoo

Composition

of the

Invention

With Lecithin

-10.00 10.63

[0204] The above results illustrate that when the shampoo
composition with lecithin is used in the dyeing process,
more color is deposited on the hair when compared to the
same shampoo composition without lecithin and a normal
hair dye. This is evidenced by the negative numbers in the
AL column, which mean that the hair swatches became
darker. The total change in color when the shampoo was
used was significantly greater than a standard oxidation hair
color base.

EXAMPLE 5

[0205] Color deposit between the oxidative dye composi-
tion of the invention in red/brown shades (Formula C,
Example 1) and a standard oxidative hair dye in the red/
brown shade (Example 3) on 95% gray hair swatches was
compared. Swatches were colored with a mixture of 1.0
parts of the oxidative hair dye of Example 1, Formula C) and
1.0 part of the 10 Volume developer of Example 2 for 2
minutes. The mixtures were rinsed from the swatches with
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water. A second set of swatches was colored with a mixture
of 1.0 part of the red/brown oxidative hair dyes in Example
3, and 1.0 parts of the 10 volume hydrogen peroxide
composition in Example 2 for 2 minutes. The mixtures were
rinsed from the swatches with water. The chromaticity of the
swatches was measured and compared using the datacolor
color tools QC (version 1.2.1) spectrocolorimeter. The chro-
maticity (c*) of the swatches was measured from values of
a*, b*, in the L*, a*, and b* international color notation
system. The degree of lightening was determined from the
change in L (lightening), a (red), and b (yellow) values. The
results were as follows:

L A b AL AE
Red/Brown 45.99 9.38 7.58 — —
Oxidative
Hair Dye
Red Brown 34.89 7.1 6.36 -11.1 11.4
Shampoo
Composition

of Invention
With Lecithin

[0206] The above results show that the oxidative dye
composition of the invention exhibits substantially
improved color deposit in the red/brown shade. Specifically,
the negative numbers in the AL column means that the
colored swatch was darker than the swatch colored with the
standard red/brown oxidative dye of Example 3 to which it
is compared.

EXAMPLE 6

[0207] The total and free alkalinity of standard oxidative
dye compositions and the oxidative dye composition of the
invention were compared. Free alkalinity is the amount of
alkalizing agent present that has not reacted with any of the
other ingredients in the composition in situ to form soap or
other reaction products. Total alkalinity is the total amount
of alkalizing agent present which is a combination of the free
alkalinity and the bound, or reacted alkalinity, the latter
being the amount of alkalizing agent reacted with other
ingredients in the composition in situ to form soap or other
reaction products. Free alkalinity has an impact on penetra-
tion of oxidative dyes and peroxide into the hair shaft.
Generally, the greater the free alkalinity concentration, the
more efficient the composition will be in penetrating the hair
shaft (within certain limits). Without being bound by this
explanation, it is believed that the free alkalizing agent
causes the hair cuticle to swell and permits penetration of the
ingredients in the oxidizing agent composition. Total and
free alkalinity for the following oxidative dye compositions
were calculated:

Total Free
Alkalinity Alkalinity
Oxidative Dye (meg/gm) (meq/gm)
Medium Brown Oxidative Hair Dye 1.402 0.909
from Example 3
Formula D, Example 1 0.990 0.550

[0208] The formula D was chosen for comparative pur-
poses because it has more free alkalinity compared to other
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shades. The above results show that the invention compo-
sition without dyes has a lower total and free alkalinity
concentration than is found in the standard oxidizing agent
compositions. However, the oxidative dye compositions are
just as, if not more, efficient in dyeing hair than the standard
oxidative dye compositions as demonstrated in the other
Examples.

EXAMPLE 7

[0209] Hair lightening studies were conducted using the
compositions of the invention and I.”’Oréal Color Spa Mois-
ture Actif Hair Color #52. The ingredient labeling of the
L’Oréal product is reproduced below:

[0210] No-Ammonia Color Gel Ingredients: Water,
Trideceth-12 carboxamide MEA, Alcohol denat., Pro-
pylene glycol, Deceth-3, Deceth-5, Ethanolamine,
Polyquaternium-34, Sodium diethylaminopropylco-
coaaspartamide, Sodium acetate, Fragrance, Sodium
metabisulfite, Resorcinol, EDTA, Phenyl methylpyra-
zolone, Erythorbic acid, P-phenylendiamine, 2-meth-
ylresorcinol, M-aminophenoLL

[0211] No-Ammonia Créme Developer Ingredients:
Water, Hydrogen peroxide, Cetearyl alcohol, Tride-
ceth-2 Carboxamide MEA, Ceteareth-30, Glycerin,
Pentasodium pentetate, Sodium stannate, Tetrasodium
pyrophosphate.

[0212] Actif Moisturizing Conditioner Ingredients:
Water, Cetearyl alcohol, Glycerin, Behentrimonium
chloride, Euphorbia cerifera (Candelilla) wax,
Amodimethicone, Cetyl Esters, Isopropyl alcohol, Fra-
grance, Methylparaben, Trideceth-12, Chlorhexidine,
Dihydrochloride, Cetrimonium chloride.

[0213] The Color Gel and Creme Developer were com-
bined in the manner taught by the manufacturer and applied
to light brown hair swatches for 30 minutes in accordance
with the manuafacturer’s instructions. The swatches were
then rinsed well with water.

[0214] Similarly, Formulas D and E from Example 1 were
combined with the 20 volume developer composition of
Example 2 in and one to one ratio. The mixtures were
applied to light brown hair swatches for five minutes, then
rinsed well with water.

[0215] The chromaticity of the swatches was measured
and compared using the datacolor color tools QC (version
1.2.1) spectrocolorimeter. The chromaticity (c*) of the
swatches was measured from values of a*, b*, in the L*, a*,
and b* international color notation system. The degree of
lightening was determined from the change in L (lighten-
ing), a (red), and b (yellow) values. The results are as
follows.

L A b AL AE

Untreated 2752 6.39 10.15 — —
light brown

hair swatches

Color Spa 29 7 11.4 1.48 2.03
treated hair

swatches (30

minutes)
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-continued
L A b AL AE
Formula D (5 29.77 7.28 12.42 2.26 3.32
minutes)
Formula E (5 27.95 6.88 10.71 0.43 0.87
minutes)

[0216] The above results illustrate that the compositions of
the invention provide improved lightening to hair even when
it remained on the hair a much shorter period of time (30
minutes versus 5 minutes). In particular, Formula E exhib-
ited a AL of 2.26 compared to a 1.48 AL for the Color Spa
product. It is noted that lightening is an important compo-
nent of achieving hair color in a reduced period of time. If
the hair cannot be adequately lightened in that short period
of time, then the color deposit will not be optimal.

[0217] While the invention has been described in connec-
tion with the preferred embodiment, it is not intended to
limit the scope of the invention to the particular form set
forth but, on the contrary, it is intended to cover such
alternatives, modifications, and equivalents as may be
included within the spirit and scope of the invention as
defined by the appended claims.

We claim:

1. An oxidative dye composition comprising one or more
oxidative dyes, at least one glyceryl ester, and at least one
surfactant.

2. The composition of claim 1 wherein the oxidative dye
comprises at least one primary intermediate and at least one
coupler for the formation of oxidation dyes.

3. The composition of claim 1 wherein the at least one
glyceryl ester comprises a fatty acid mono-, di-, or triglyc-
eride.

4. The composition of claim 1 wherein the at least one
glyceryl ester comprises the reaction product of glycerin and
one or more fatty acids.

5. The composition of claim 1 wherein the at least one
glyceryl ester comprises lecithin.

6. The composition of claim 1 having association struc-
tures.

7. The composition of claim 6 wherein the association
structures are liquid crystals.

8. The composition of claim 1 which is in the water and
oil emulsion form.

9. The composition of claim 1 which is in the solution
form.

10. A method for reducing the amount of time required to
oxidatively color hair with a mixture of an oxidizing agent
composition and an aqueous based oxidative dye composi-
tion, comprising including in said mixture at least one
glyceryl ester and one or more surfactants.

11. The method of claim 10 wherein the hair is colored in
about two to four minutes.

12. The method of claim 10 which provides Level 2 hair
color.

13. A method for providing color to the hair in about two
to four minutes or less comprising treating the hair with a
mixture of an oxidizing agent composition and an aqueous
based oxidative dye composition wherein the aqueous based
oxidative dye composition contains at least one glyceryl
ester and one or more surfactants.
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14. A method for treating First Grays comprising applying
to the hair a mixture of an oxidizing agent composition and
an aqueous based oxidative dye composition wherein the
mixture contains at least one glyceryl ester and one or more
surfactants.

15. The method of claim 14 wherein the oxidizing agent
composition comprises hydrogen peroxide.

16. The method of claim 14 wherein the oxidizing agent
composition is in the emulsion form.

17. The method of claim 14 wherein the aqueous based
oxidative dye is in the emulsion form.

18. A method for revitalizing the color of hair colored
with Level 3 hair color comprising applying to the hair a
Level 2 hair color comprised of a mixture of an oxidizing
agent composition and an aqueous based oxidative dye
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composition wherein the mixture contains at least one
glyceryl ester and at least one surfactant.

19. The method of claim 18 wherein the oxidizing agent
comprises hydrogen peroxide and the aqueous based oxida-
tive dye composition is in the emulsion form.

20. A method for revitalizing the color of hair colored
with Level 3 hair color comprising applying to the hair a
Level 2 hair color comprised of a mixture of an oxidizing
agent composition and an aqueous based oxidative dye
composition wherein the mixture contains at least one
glyceryl ester and at least one surfactant, rinsing the com-
position from the hair, applying the same composition to the
hair again for about two minutes, then rinsing from the hair
with water.



