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Abstract

The invention relates to a two-part hair dye having
good fastness to shampooing, foaming properties at low

temperature and storage stability. In particular, the invention

relates to a two-part hair dye comprising a first part
containing an alkali agent and an oxidation dye intermediate or
a direct dye, and a second part containing hydrogen peroxide,
wherein a liquid mixture of the first part and the second part

1s discharged in the form of a foam, wherein the liquid mixture

comprises the following components (A) and (B): (A) a polymer
or copolymer containing 90% or more mole fraction of
diallyldimethyl quarternary ammonium salt monomer, and (B) an
N-acylamino acid salt or an ether carboxylic acid salt,
wherein, an equivalent ratio of an anion site of the component

(B) to a cation site of the component (A) (anion / cation) is

more than 1, and a viscosity of the liquid mixture at 25°C is

1 to 300 mPa -s.



10

15

20

25

CA 02750293 2016-09-29

77890-61

Description

FOAMING TWO-PART HAIR DYE COMPRISING A DIALLYLDIMETHYL

QUATERNARY AMMONIUM POLYMER AND A CATIONIC COUNTER SALT

Field of the Invention
(0001]

The present 1nvention relates to a two-part hair dye.

Background of the Invention
[0002]

-~ Conventionally, a hair bleach product and a halr dye
product are widely available in the form of liquid or cream.
However, it is difficult for those who are not accustomed to
uéing such a product to evenly apply 1t to the hair. This 1is
because the viscosity of a mixture to be applied to the hair 1s

adjusted relatively high, namely, to approximately

1,000 to 10,000 mPa-s, for prevention of dripping while the
mixture 1s left on the hair. This makes 1t difficult to evenly
spread the mixture and to adequately cover the hair root with
the mixture. Furthermore, skills such as blocking and
two-mirror technique are necessary for application of the

mixture to the hair root and the back of the head, also
requliring much time.
[0003]

In contrast, a non—-aerosol type foamer contailiner
discharging a liquid mixture of a two-part hair bleach or a

two-part halr dye contained therein 1n the form of a foam
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is proposed (Patent Document 1). The above halr bleach
product or hailr dye product discharges a liguid mixture of
the first part and the second part from a non-aerosol type
foamer container in the form of a foam, whereby the liguid
mixture 1s evenly applied to the hair, resulting 1n an
evenly-colored finish. The above hair bleach product or
haixr dye product 1s particularly useful for resolving color
differences between a newly-grown part and an already-dyed
part. For these reasons, 1t 1s supported by a wide range
of customers, regardless of sex and age groups.

[0004]

However, the two-part halr bleach and the two-part
hailr dye in the form of a foam of Patent Document 1 have
various problems peculiar to the product in the form of a
foam discharged from a non-aerosol type foamer container
such as reduced foaming properties at low temperature.
Also, because such a halr dye product has extremely lower
viscosity 1in the state of a ligquid mixture as compared to a
conventional ligquid or cream (hereinbelow, referred to as
"conventional type") hair dye product, there has also been

a limitation that a composition having good storage
stabillity has to be designed. Furthermore, the two-part

hair bleach and the two-part hair dye in the form of a foam

of Patent Document 1 tend to have less sufficient fastness
to shampooing than does a conventional type. This is

considered to be attributable to the following reasons:

because the halr dye product is applied to the hair in the
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form of a foam, the amount of the hair dye directly
contributing to dyeing is smaller than the amount of the
hair dye actually applied, and also, because the area of
the air-liquid surface of the above product 1s larger than
that of a conventional type, ammonia serving as an alkali
agent readily volatilizes, leading to an insufficient
amount of the alkali agent for full penetration of the dye

into the center of the hair.

[0005]

In contrast, as a conventional type two-part hair dye,

a two-part hair dye containing polyoxyalkylenated

carboxylic acid ether or a salt thereof and a cationic

polymer or an amphoteric polymer having no less than a

certain level of cationic charge density 1s proposed (refer

to Patent Document 2). According to this literature, the

two-part hair dye disclosed therein can impart a favorable
hue. However, there is no description pertaining to a two-
part hair dye provided in the form of a foam by using a

non-aexosol type foamer container discharging a liquid

mixture contained therein. Further, this literature 1is

also totally unsuggestive of a problem peculiar to the two-

part hair dye in the form of a foam such as low foaming

properties at low temperature and a problem pecullar to a

two-part hailr dye prepared 1n the aforementioned form such
as storage stability and fastness to shampooing.

[0006]
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Also, a less irritating shampoo composition contalining alkyl

ether acetate and a cationic polymer exhibiting excellent hailr color

fading-preventing effects, foaming, smoothness when running fingers
through the hair while shampooing, and smoothness during rinsing 1S
proposed (Patent Document 3). However, this literature neilther
describes nor suggests the mole fraction of the cationic monomer 1n
the cationic polymer. Further, provided that this literature
pertains to an invention relating to a shampoo composition, there 1s
no question that it is totally silent on application to a hair dye
product. In the first place, this invention relates to a technique
to achieve prevention of color fading of the hair dyed with a hair

P

color by use of this shampoo composition, and irrespective of the

shampoo used, the technical 1dea per se 1s entirely unrelated to

provision of a hair dye product excellent in fastness to shampooing.

[0007]

[Patent Document 1] JP-A-2004-339216

[Patent Document 2] JP-A-2003-192551

[Patent Document 3] JP-A-2001-131034

Summary of the Invention

10008 ]

The invention provides a two-part hair dye comprising: a first
part containing an alkali agent and an oxidation dye 1ntermediate
or a direct dye, a second part containing hydrogen peroxide,

wherein a ligquid mixture of the first part and the second part
_4_
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comprises the following components (A) and (B): (A) a polymer or
copolymer containing 95% or more mole fraction of diallyldimethyl
quaternary ammonium salt monomer, and (B) one or more N-acyl amino
acid salt having an acyl group selected from the group consisting

of lauroyl, myristoyl, palmitoyl, stearoyl, cocoyl and hydrogenated

tallowyl, or an ether acetic acid salt of formula (I):

R—-Z- (CH,CH;0) —CH,CO2X (1)

wherein, R represents a linear or branched alkyl group or alkenyl
group having a carbon number of 7 to 19, 7Z represents -0- or —-CONH-,
X represents a hydrogen atom, an alkali metal, triethanolamine, or

ammonium, and m represents a number from 1 to 20, wherein an

equivalent ratio of carboxyl groups of the component (B) to ammonium

groups of the component (A) 1s more than 1, and a viscosity of the

liguid mixture at 25°C is 1 to 300 mPa‘'s, and whereby in use, the

liquid mixture forms a foam upon discharge from a non-aerosol

foamer container.

[0008a]
The invention further provides a two-part hair dye product
comprising: a first part containing an alkall agent and an

oxidation dye intermediate or a direct dye, a second part
containing hydrogen peroxide, and a non-aerosol foamer contalner
for discharging a liquid mixture of the first part and the second

part in the form of a foam, wherein the liquid mixture comprises

the following components (A) and (B): (A) a polymer or copolymer.

- 5 -
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containing 95% or more mole fraction of diallyldimethyl quaternary
ammonium salt monomer, and (B) one or more N-acyl amino acid salt
having an acyl group selected from the group consisting of lauroyl,
myristoyl, palmitoyl, stearoyl, cocoyl and hydrogenated tallowyl,
or an ether acetic acid salt of formula (I):

R-Z2- (CH,CH;0) ,—CH,CO,X (1)
wherein, R represents a linear or branched alkyl group or alkenyl
group having a carbon number of 7 to 19, Z represents -0- or
—CONH—-, X represents a hydrogen atom, an alkali metal,
triethanolamine, or ammonium, and m represents a number from 1 to
20, whereiln an equivalent ratio of carboxyl groups of the
component (B) to ammonium groups of the component (A) 1s more

than 1, and a viscosity of the liquid mixture at 25°C is 1 to

300 mPa -s.

Detailed Description of the Invention

(0009 ]

The present invention relates to a two-part hair dye provided
in the form of a foam by usling a non-aerosol foamer container. This
hair dye product has good storage stability and dyeability, while
taking advantage of the merit of the two-part hair dye in the form
of a foam described 1in Patent Document 1. After dyeing, the hair
dye product exhibits excellent fastness also to shampooing, which
is said to be likely to cause color fading.

(0010]

- 53 -
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The present inventors found that the aforementioned
problems can be resolved by using a polymer or copolymer
containing not less than a certain ratio of diallyldimethyl
quaternary ammonium salt monomer in combination with a
specific anionic surfactant.

[0011]

[(A) : Polymexr or copolymer contalining 70% or more mole
fraction of diallyldimethyl gquaternary ammonium salt
monomerx|]

The polymer or copolymer of Component (A) 1mproves
fastness to shampooing by separation of complexes formed

when a liquid mixture of the first part and the second part

is diluted with water through interaction with Component

(B). In view of the above, the mole fraction of the
diallyldimethyl quaternary ammonium salt monomer needs to

be not less than 70%. The mole fraction is more preferably

not less than 80%, and even more preferably not less than

90%. In the case of a copolymer, no limitation 1s 1mposed
on other monomers as long as they are copolymerizable;

however, they preferably contain acrylic acid or acrylamide.

Examples of such a polymer or copolymer include, as a

commercially available product, Merquat 100 (mole fraction:

100%) and Merquat 295 (mole fraction: 95%) (the products of
Nalco Company) .
[0012]

The content of Component (A) 1n a liquid mixture of

the first part and the second part 1s preferably 0.1 to 1.5
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masss, more preterably 0.15 to 1.2 mass%, and even more
preferably 0.2 to 1 mass%. Also, the cationic polymer or
the amphoteric polymer of Component (A) may be contained 1n
either the first part or the second part.

[0013]

[ (B) : N-acylamino acid salt, N-acyl-N-alkylamino acid salt,

or ether carboxylic acid salt]

The N-acylamino acid salt, the N-acyl-N-alkylamino
acld salt, or the ether carboxylic acid salt of Component
(B) improves fastness to shampooing through complexes
formed by interaction with Component (A) when a liquid

mixture of the first part and the second part i1s diluted

with water.

[0014]

At this point, examples o0of an amino acid residue of
the N-acylamino acid salt include glutamic acid and
aspartic acid, and examples of an amino acid residue of the
N-acyl-N-alkylamino acid salt include glutamic acid,
glycine, and PB-alanine. Also, examples of an alkyl group
of the N-acyl-N-alkylamino acid salt include a methyl group,
an ethyl group, a propyl group, and an isopropyl group.
Also, examples of an acyl group include a lauroyl group, a
myristoyl group, and a palmitoyl group, and examples of the
N-acylamino acilid salt and the N-acyl-N-alkylaminc acid salt
include a sodium salt, a potassium salt, a lithium salt, an

ethanolamine salt, a diethanolamine salt, and a

7]
T
Sngrr”

triethanolamine salt (hereinbelow, abbreviated as T
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Preferred specific examples of the N-acylamino acid salt
include N-lauroyl glutamate, N-myristoyl glutamate, N-
stearoyl glutamate, N-cocoyl glutamate, and N-hydrogenated
tallow glutamate, and preferred specific examples of the N-
acyl-N-alkylamino acid salt include an N-lauroyl-N-
lsopropyl glycine salt, an N-lauroyl sarcosine salt, an N-

myristoyl sarcosgine salt, an N-palmitoyl sarcosine salt,

and an N-lauroyl-N-methyl-B-alanine salt.

[0015]

Examples of the ether carboxylic acid salt include a

.

polyglyceryl alkyl ether acetic acid salt or an ether

acetic acid salt represented by the followling general
formula (1) :
10016]

R-Z- (CH,CH,0) ,-CH,CO,X (1)
[0017]

wherein, R represents a linear or branched alkyl group
or alkenyl group having a carbon number of 7 to 19, 7Z
represents -0- or -CONH-, X represents a hydrogen atom, an
alkali metal, triethanolamine, or ammonium, and m

represents a number of 1 to 20.
(0018]
In the aforementioned ether acetic acid salt, the

carbon number of R 1s preferably 11 to 15. Also, m 1S
preferably 3 to 15, more preferably 6 to 12. Specific
examples thereof include polyoxyethylene (10) lauryl ether

acetic acid (in the general formula (1), R = CioHos, Z = -0-,
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m = 10), polyoxyethylene (8) myristyl ether acetic acid (in
the general formula (1), R = Ci4Hzs, Z = -0O-, m = 8), lauric
acid amide polyoxyethylene (6) ether acetic acid (in the
general formula (1), R = C;;Hyz, 2 = -CONH-, m = 6), and
lauric acid amide polyoxyethylene (10) ether acetic acid

(in the general formula (1), R = CiiHsz, 2Z -CONH-, m = 10} .

Also, the degree of neutralization of the ether acetic acid
salt is preferably 60 to 120%, and the counter 1on X is

preferably an alkali metal, more preferably potassium.

Examples of the ether acetic acid salt 1nclude a
polyoxyethylene tridecyl ether acetic acid salt and a

polyoxyethylene lauryl ether acetic acid salt, and examples

of the salt thereof include a sodium salt and a potassium

salt.

[0019]

The content of Component (B) i1n a liquid mixture of
the first part and the second part 1s preferably 0.5 to 5
mass%, more preferably 0.7 to 4.5 mass%, and even more
preferably 1 to 3.5 mass%. Also, the N-acylamilno acid salt,
the N-acyl-N-alkylamino acid salt, or the ether carboxylic
acid salt of Component (B) may be contained in eilithexr the
first part or the second part, regardless of whether

Component (A) 1s contained in the first part or the second

part.

10020]

[Rat1o ot Component (B) to Component (A)]
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The ratio of Component (B) tc Component (A) in a

liquid mixture of the first part and the second part is
adjusted such that the equivalent ratio of the anion site

of the component (B) to the cation site of the component

(A) (anion / cation) is more than 1, taking into
consideration that the content is stably present without

separation when the first part and the second part are

mixed, while it separates when the mixture is diluted with

water. Further, the ratio of Component (B) to Component

(A) 1s preferably adjusted such that the equivalent ratio
is 1.1 to 20, more preferably 1.2 to 10.
[0021]

[Alkali agent]

The first part contains an alkali agent. Examples of
the alkalili agent include ammonia and a salt thereof;
alkanolamine such as monoethanolamine, isopropanolamine, 2-
amino-2-methyl propanol, and 2-aminobutanol, and a salt
thereof; alkanedlamine such as 1,3-propanediamine and a

salt thereof; and carbonate such as guanidine carbonate,

sodium carbonate, potassium carbonate, sodium bicarbonate,

and potassium bicarbonate. Two or more of these alkali

agents may be used 1n combination, and the content thereof
in a liquid mixture is preferably 0.05 to 15 mass%, more
preferably 0.1 to 10 mass%, and even more preferably 0.2 to
5 masss, from the viewpoints of adequate hair dyeing and

bleaching effects and reduced hair damage and scalp

irritation.

- 10 -
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[0022]
[Hydrogen peroxide]

The content of hydrogen peroxide 1n the second part 1is
preferably 1 to 9 mass%, more preferably 3 to 6 masss, and
the content of hydrogen peroxide in a liguid mixture of the
first part and the second part 1s preferably 1 to 6 mass%,
more preferably 2 to 5 mass%. Also, the pH of the second
part is preferably 2 to 6, more preferably 2.5 to 4 in
order to prevent decomposition of hydrogen peroxide.

[0023]

[Dye]

The two-part halr dye of the present invention
contains an oxlidation dye intermediate or a direct dye in
the first part.

[0024]
(Oxidation dye intermediate)

Publicly known precursors and couplers normally used
in a hair dye product can be used as the oxidation dye
intermediate. Examples of the precursor include para-
phenylenediamine, toluene-2,5-diamine, 2-chloro-para-
phenylenediamine, N-methoxyethyl-para-phenylenediamine,
N,N-bis(2-hydroxyethyl) -para-phenylenediamine, 2-(2-
hydroxyethyl) -para-phenylenediamine, 2,6-dimethyl-para-

phenylenediamine, 4,4'-diaminodiphenylamine, 1,3-bis(N-{2-

hydroxyethyl) -N- (4-aminophenyl)amino) -2-propanol, PEG-
3,3,2"'-para-phenylenediamine, para-aminophenol, para-

methylaminophenocl, 3-methyl-4-aminophenol, 2-aminomethyl-4-

211 -
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aminophenol, 2-(2-hydroxyethylaminomethyl) -4-aminophenol,
ortho-aminophenol, 2-amino-5-methylphenol, 2-amino-6-
methylphenol, 2-amino-5-acetamide phenol, 3,4-
diaminobenzoic acid, 5-aminosalicylic acid, 2,4,5,6-
tetraaminopyrimidine, 2,5,6-triamino-4-hydroxypyrimidine,
4,5-diamino-1-(4'-chlorobenzyl)pyrazole, 4,5-diamino-1-
hydroxyethylpyrazole, and salts of these substances.
[0025]

Also, examples of the coupler include meta-
phenylenediamine, 2,4-diaminophenoxyethanol, 2-amino-4-(2-
hydroxyethylamino)anisole, 2,4-diamino-5-methylphenetole,
2,4-diamino-5- (2-hydroxyethoxy) toluene, 2,4-dimethoxy-1, 3-
diaminobenzene, 2,6-bis(2-hydroxyethylamino)toluene, 2,4-
diamino-5-fluorotoluene, 1,3-bis(2,4-diaminophenoxy)propane,
meta-aminophenol, 2-methyl-5-aminophenol, 2-methyl-5-(2-
hydroxyethylamino)phehol, 2,4-dichloro-3-aminophenol, 2-
chloro-3-amino-6-methylphenol, 2-methyl-4-chloro-5-
aminophenocl, N-cyclopentyl-meta-aminophenol, 2-methyl-4-
methoxy-5- (2-hydroxyethylamino)phenol, 2-methyl-4-fluoro-5-
aminophenol, resorcin, 2-methylresorcin, 4-chlororesorcin,
1-naphthol, 1,5-dihydroxynaphthalene, 1,7-
dihydroxynaphthalene, 2, 7-dihydroxynaphthalene, 2-
isopropyl-5-methylphenol, 4-hydroxyindole, 5-hydroxyindole,
6-hydroxyindole, 7-hydroxyindole, 6-hydroxybenzomorpholine,
3,4-methylenedioxyphenol, 2-bromo-4,5-methylenedioxyphenol,
3,4-methylenedioxyaniline, 1-(2-hydroxyethyl)amino-3,4-

methylenedioxybenzene, 2,6-dihydroxy-3,4-dimethylpyridine,

- 12 -
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2,6-dimethoxy-3,5-diaminopyridine, 2,3-diamino-6-
methoxypyridine, Z2-methylamino-3-amino-6-methoxypyridine,
2-amino-3-hydroxypyridine, 2,6-diaminopyridine, and salts
of these substances.

[0026]

Two or more of each of the precursor and the coupler

can be used 1n combination, and the content of each of them
1n the liquid mixture 1s preferably 0.01 to 5 mass%, more
preferably 0.1 to 4 mass%.

[0027]

(Direct dye)

Examples of the direct dye include an acid dye, a

nitro dye, a disperse dye, and a basic dye. Examples of
the acid dye include Blue No. 1, Violet No. 401, Black No.

401, Orange No. 205, Red No. 227, Red No. 106, Yellow No.

203, and Acid orange No. 3. Examples of the nitro dye
1include 2-nitro-p-phenylenediamine, 2-amino-6-chloro-4-
nitrophenol, 3-nitro-p-hydroxyethylaminophenol, 4-nitro-o-

phenylenediamine, 4-amino-3-nitrophenol, 4-

hydroxypropylamino-3-nitrophenol, HC Blue No.2, HC Orange
No.1l, HC Red No.l, HC Yellow No.2, HC Yellow No.4, HC

Yellow No.5, HC Red No.3, and N,N-bis(2-hydroxyethyl) -2-

nitro-p-phenylenediamine. Examples of the disperse dye

include Disperse Violet 1, Disperse Blue 1, and Disperse

Black 9. Examples of the basic dye include Basic Blue 99,

Basic Brown 16, Basilc Brown 17, Basic Red 76, BRasic Red 51,

Basic Yellow 57, Basic Yellow 87, and Basic Orange 31.

- 13 -



CA 02750283 2011-07-15

KS1083 E(F) 070711

[0028]

Two or more of the direct dye may be used 1n
combination, and the direct dye may be used in comblnation
with the oxidation dye intermediate. Also, the content of
the direct dye in the liguid mixture is preferably 0.001 to
5 mass%, more preferably 0.01 to 3 masss.

[0029]
[Surfactant]

In order to impart good storage stability to the two-
part halir dye of the present invention and allow easy
formation of a stable foam through mixing of alr and a hair
cosmetic by foam discharge means of a foamer contalner, a
surfactant other than Component (B) can be further added to

either one or both of the first part and the second part.

As the surfactant other than Component (B), any one of an
anionic surfactant, a cationic surfactant, an amphoteric
surfactant, and a nonionic surfactant other than Component
(B) can be used.

[0030]

Examples of the anlonic surfactant other than

Component (B) include a sulfuric acid ester surfactant such
as alkyl sulfate and alkyl ether sulfate; a carboxylic acid
surfactant such as a fatty acid salt, alkyl succilnate, and
alkenyl succinate; a phosphoric acid ester surfactant such
as alkyl phosphate and alkyl ether phosphate; and a

sulfonic acid surfactant such as sulfosuccinate,

isethionate, a taurine salt, alkylbenzenesulfonic acid, a-

- 14 -
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olefin sulfonic acid, and alkanesulfonic acid. Preferred
examples of the anionic surfactant other than Component (B)
include alkyl sulfate and polyoxyalkylene alkyl sulfate,
and the carbon number of the alkyl group of these
surfactants 1s preferably 10 to 24, more preferably 12 to
18, and the alkyl group is preferably linear. Also,
polyoxyalkylene alkyl sulfate i1s preferable, especially
polyoxyethylene alkyl sulfate 1s more preferable. The
average addition mole number of the oxyethylene group of
the polyoxyalkylene alkyl sulfate 1s preferably 1 to 10,
more preferably 2 to 5.

[0031]

The cationic surfactant i1s preferably a mono long-

chain alkyl quaternary ammonlium salt. Specific examples
thereof include cetrimonium chloride, steartrimonium
chloride, behentrimonium chloride, stearalkonium chloride,
and benzalkonium chloride. Among these, steartrimonium

chloride and behentrimonium chloride are more preferable.

Examples of a commercially available cationic surfactant

include QUARTAMIN 86W, QUARTAMIN 86P CONC, QUARTAMIN 60W,

and QUARTAMIN D2345P (the products of Kao Corporation), and
NIKKOL CA-2580 (the product of Nihon Surfactant Kogyo K.K.).

[0032]

Examples of the amphoteric surfactant include

carbobetaline, amidobetaine, sulfobetaine, hydroxyl

sulfobetaine, amidosulfobetaine, phospho-betaine, and

1midazolinium surfactants having an alkyl group, an alkenyl

- 15 -
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group, Or an acyl group with a carbon number of 8 to 24.

Among them, a carbobetaine surfactant and a sulfobetaine
surfactant are preferable. Preferred examples of the

amphoteric surfactant 1nclude lauric acid amidopropyvl

betaine, coconut oil fatty acid amidopropyl betaine,
lauryldimethylaminoacetic acilid betailne, and
laurylhydroxysulfobetaine.

[0033]

Examples of the nonionic surfactant include an alkyl

polyglucoside, a polyoxyalkylene alkyl ether, and an alkyl
glyceryl ether. The carbon number of the alkyl group of
the alkyl polyglucoside 1s preferably 8 to 18, more
preferably 8 to 14, and even more preferably 9 to 11, and
the alkyl group 1s preferably linear. The average degree
of condensation of the glucoside is preferably 1 to 5, more
preferably 1 to 2. The carbon number of the alkyl group of
the polyoxyalkylene alkyl ether is preferably 10 to 22,
more preferably 12 to 18, and the alkyl group is preferably
linear. Also, the polyoxyethylene alkyl ether is more
preferable, and especially the average addition mole number

of the oxyethylene group of the polyoxyethylene alkyl ether

is preferably 1 to 40, more preferably 4 to 30. The carbon

number of the alkyl group of the alkyl glyceryl ether is

preferably 8 to 18, more preferably 8 to 12, and the alkyl

group 1s preferably branched.

0034}
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Two or more of these surfactants other than Component

(B) can be used in combination.

The content of the anionic surfactant other than

Component (B) or the cationic surfactant i1n a liguid

mixture of the first part and the second part 1s preferably
0 to 1 mass%s, more preferably 0 to 0.8 mass%, and even more
preferably 0 to 0.6 mass% so as not to affect the

interaction between Component (A) and Component (B).

[0035]

Also, the content of the amphoteric surfactant or the

nonionic surfactant 1n a liquid mixture of the first part
and the second part 1s preferably 0.1 to 5 mass%, more

preferably 0.5 to 4 mass%, and even more preferably 1 to 3

masss.
[0036]

[C11 agent]

From the viewpoint of stabilization of the foam of the

liquid mixture discharged, the two-part hair dye of the

present 1nvention can further contain an oil agent.

Examples of the oil agent include hydrocarbons such as
squalene, squalane, liquid paraffin, liguid isoparaffin,

and cycloparaffin; glycerides such as castor oil, cacao oil,
mink oi1l, avocado c¢il, and olive oil; waxes such as bees
wax, whale wax, lanoline, and carnauba waX; esters such as
isopropyl palmitate, isopropyl myristate, octyldodecyl
myristate, hexyl laurate, cetyl lactate, propylene glycol

monostearate, oleyl oleate, hexadecyl 2-ethylhexanoate,
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isononyl isononanoate, and tridecyl isononanoate; higher
fatty acids such as capric acid, lauric acid, myristic acaid,
palmitic acid, stearic acid, behenic acid, oleic acid,

coconut fatty acid, isostearic acid, and isopalmitic acid;

higher alcohols such as myristyl alcochol, cetyl alcohol,

stearyl alcohol, behenyl alcohol, 2-octyldodecanol, and
cetostearyl alcohol; and further, isostearyl glyceryl ether
and polyoxypropylene butyl ether. Among them, higher
alcohols are preferable, of which myristyl alcohol, cetyl
alcohol, and stearyl alcchol are preferable.
[0037]

The content of the o0il agent in a liquid mixture of
the first part and the second part 1s preferably 0.01 to 3
mass%, more preferably 0.03 to 2.5 mass%, and even more
preferably 0.05 to 2 masss.
[0038]
[Silicones]

From the viewpoint of long-time retention of the
discharged foam, a liguid mixture of the first part and the
second part of the two-part hair dye of the present

invention preferably does not contain silicone. However,

for smooth blending of foam into the hair and impartation

of high conditioning effects to the hair, silicones can be

further added within a certain range. Examples of the
silicones include dimethylpolysiloxane,
methylphenylpolysiloxane, polyether-modified silicone,

amino-modified silicone, oxazoline-modified silicone
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elastomer, and emulsions of these silicones dispersed with
a surfactant in water. Among them, polyether-modified
silicone, amino-modified silicone, and emulsions of these
silicones are preferable as they can stably disperse 1in
water without using a viscosity enhancer.

[0039]

The polyether-modified silicone includes end-modified

silicone and side chain-modified silicone, for example,
pendant-type (comb-type) silicone, both end-modified
silicone, and one end-modified silicone. Examples of the
modified silicone include a dimethylsiloxane-

methyl (polyoxyethylene) siloxane copolymer, a
dimethylsiloxane-methyl (polyoxypropylene) siloxane copolymer,
and a dimethylsiloxane-methyl (polyoxyethylene-
polyoxypropylene)siloxane copolymer. The polyether-
modified silicone has an HLB of preferably 10 or higher,
more preferably 10 to 18, in view of compatibility with
water. Here, HLB is a value obtained from a phenol index
(phenol index: an index correlated with HLB, applicable to
an ether type nonionic surfactant) .

[0040]
Amino-modified silicone having an amlno group Or an
ammonium group may be used as the amino-modified silicone,

and amodimethicone 1s preferred.

[0041]

When silicones are added to a liquid mixture of the

first part and the second part, the content thereof 1s
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preferably no more than 2 mass%, more preferably 0.005 to 1
masss, even more preferably 0.01 to 0.5 masss for smooth
blending of foam i1nto the hair without impalring foaming
properties, and for impartation of high conditioning
effects to the hair.

[0042]

[Solvent]

As a solvent, water and, if needed, an organic solvent
are used 1in the two-part hair dye of the present invention.
Examples of the organic solvent i1nclude lower alkanols such
as ethanol and 2-propanol; aromatic alcohols such as
benzylalcohol and benzyloxyethanol; polyols such as
propylene glycol, 1,3-butanediol, diethylene glycol, and
glycerin; cellosolves such as ethyl cellosolve, butyl
cellosolve, and benzyl cellosolve; and carbiltols such as
ethyl carbitol and butyl carbitol.

[0043]

[Other arbitrary components]

Besides the ones mentioned above, other components
routinely used as cosmetic ingredients can be added to the
two-part halr dye of the present invention. Examples of
such an arbitrary component include animal and plant oil
and fat, natural or synthetic polymers, ethers, protein
derivatives, protein hydrolysate, amino acids,
preservatives, chelating agents, stabilizers, antioxidants,

plant extracts, crude drug extracts, vitamins, fragrance,

and ultraviolet ray absorbers.
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[0044]

[PH]
The pH (25°C) of the two-part hailr dye of the present

invention is preferably 8 to 12, more preferabiy 9 to 11,
and even more preferably 9 to 10 upon application (at the
rime of mixing) in view of bleaching and hailr dyeing
effects and skin irritation. Examples of a pH adjuster
include, besides the aforementioned alkali agent, an
inorganic acid such as hydrochloric acid and phosphoric
acid; an organic acid such as citric acid, glycolic acid,
and lactic acid; and a phosphoric acid salt such as
monopotassium dihydrogen phosphate and disodium
monohydrogen phosphate.

[0045]

[Viscosity]

The viscosity of a liquid mixture of the first part

and the second part ig 1 to 300 mPa-s, preferably 5 to 200

mPa-s, more preferably 10 to 100 mPa-s. Herein, the

measurement of viscosity is taken at a revolution speed of

60 rpm, 30 rpm, or 12 rpm for a subject of measurement

having a viscosity of no more than 100 mPa-s, 100 to 200

mPa-s, or no less than 200 mPa-s, respectively, at 25°C by a

B-type rotational viscometer with rotor No. 1.

Measurements are taken in the order of high revolution to

low revolution, and the measurement 1s completed at the

point when the measurement i1s taken without the indicator
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swinging past the maximum point. No further measurements
are subsequently taken at lower revolutions.
[0046]

As the viscosity of a liguid mixture of the first part
and the second part is adjusted to be in the aforementioned
range, easily-applicable foam volume can be realized and
dripping of the liguid mixture applied to the halrx can be
prevented, while sgueezing to discharge a foam from a
squeeze foamer and the like becomes easy. In order to
adjust the viscosity of the liquld mixture to the
aforementioned range, a water-soluble solvent such as
ethanol may be added, or the content and the kind of the
surfactant, the polyols, the higher alcohol, and the like
may be appropriately adjusted.

[0047]
[Gas-1liguid mixing ratio]

The gas-liguilid mixing ratio of air and the liquid
mixture achieved by the foam discharge means of the foamer
container is preferably 7 to 40 mL/g, more preferably 15 to
30 mL/g, in view of easy blending of the preparation into
the hair and easy'application."The gas-liquid mixing ratio
referred to herein 1s a value measured as follows.

[0048]

Firstly, the weight and the volume of a foam

discharged at 25°C are measured to obtain a gas-liqgquid

mixing ratio. Into a squeeze foamer (Daiwa Can Company, a

volume of 210 mL, the coarseness (aperture) of a mesh in a

ol N
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mixing chamber is 150 mesh (150 openings per inch (25.4
mm) ), and that of a mesh closest to the discharge outlet is
200 mesh), 100 g of the ligquid mixture is placed. Once the
amount of remailning foam has reached 80 g, 20 g of foam 1is
discharged into a 1000 mL graduated cylinder, and the
volume of foam thus discharged is measured one minute after
initiation of discharging. The volume of discharged foam
thus obtained (mL) 1s divided by a weight of 20 g to give a
gas-liquid mixing ratio (mL/g).

[0049]

[Foamer container]

In the present invention, a foamer container i1s a non-
aerosol type container, which is used to discharge a ligquid
mixture of the first part and the second part in the form
of a foam by mixing it with air without using a propellant.
A preventive effect on spattering of discharged preparation
can also be attained with use of a foamer container.
Particularly, a non-aerosol type container can be produced
at a lower cost than an aerosol type container, and it can
be handled more safely during distribution as no high-
pressure gas propellant needs to be used.

[0050]

As the foamer container, a publicly-known pump foamer
container with foam discharge means, a squeeze foamer
contalner, an electric foamer, an accumulator pump foamer

contalner, and the like can be used. Specific examples

thereof include pump foamer E3 type, pump foamer F2 type
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(the products of Daiwa Can Company), a squeeze foamer
(Daiwa Can Company), an electric foamer (Matsushita

Electric Works, Ltd.), and an air spray foamer (Airspray

International, Tnc.) described in FOOD & PACKAGING (vol. 35,
No. 10, pages 588 to 593 (1994); vol. 35, No. 11, pages 624
to 627 (1994); vol. 36, No. 3, pages 154 to 158 (1995)).

As the foamer container to be used for the two-part hair
dye of the present invention, a pump foamer container and a
squeeze foamer container are preferable as they are
inexpensive and can be handled easily.

[0051]

A pump foamer container or a squeeze foamer contalner

has a foam-forming unit such as a net. It preferably has a
thin net so that, in a case that a liguid mixture of the
first part and the second part 1s driled and solidified to
cause clogging, the flow of foam generated by the next

discharging immediately dissolves the solidified mass to

resolve the clogging. In this case, the mesh of the net is
preferably 50 to 280 mesh, more preferably 20 to 250 mesh,
and even more preferably 130 to 220 mesh. Here, a mesh
refers to the number of apertures per inch. Use of the net
of the mesh within the above range enables formation of a
creamy foam. Also, preferred examples of the material of
the mesh 1nclude nylon and polyester.

[0052]
In the foamer container used in the two-part hair dye

of the present invention, 1t 1s preferable to set at least
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one sheet, preferably more than one sheets of such a net.
Particularly, in view of economic efficiency, foam
stabi1lity, and the like, it is preferable to set two sheets
of such a net.

[0053]

The part of the foamer container which is in contact

with the content (the inner wall of the container, the
inner wall of the foam discharge means, and the like) 1is
preferably composed of a material resistant to corrosion by
alkall and hydrogen peroxide while allowing permeation of
oxygen generated by decomposition of hydrogen peroxide.
[0054]

As the product form of the two-part hair dye of the
present invention composed of the first part, the second
part, and the foamer container, the first part and the
second part may each be contained in containers separate
from the foamer container, and they may be transferred to
the foamer container and mixed upon application.

Alternatively, one of the preparations is contained in the
foamer container while the other is contained in a separate
container, and the preparation in the separate container

may be transferred to the foamer container upon application.

In this case, the second part is contained in a gas-
permeable contalner, especially a foamer container composed
of an oxygen-permeable material (for example, polyethylene)
tor prevention of an increase in the pressure inside the

contalner due to oxygen generated by decomposition of
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hydrogen peroxide. Meanwhile, a container though which

oxygen hardly permeates needs to be used for the first part

for prevention of oxidation of the oxidation dye.

[0055]
[Application method]

In order to dye or bleach the hair (particularly, the
hair of the head) with the two-part hair dye of the present
invention, the hair is preferably combed 1n advance.

Because the hair becomes less likely to get tangled by

combing during the re-foaming treatment to be described
below, there is no fear of splattering of the liquid

mixture. Further, after combing the hair, blockiling needs

not to be performed, which 1s usually performed in
application of a halr dye composition. Furthermore,
blocking is preferably not performed. Absence of blocking
makes the below-described operation of application of a
hair dye composition to the hair and re-foaming operation
easy. Subsequently, the first part and the second part of
the two-part hair dye of the present invention are mixed in
the foamer contailner. The preparation discharged 1in the
form of a foam from the container may be applied to the
hair directly or using a tool such as hands or a brush.
From the viewpoint of prevention of splattering and
dripping of the preparation, the preparation i1is preferably
discharged in (gloved) hands first, and then applied to the

hair.

[0056]
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After application, the hair dye product is left on the
hair for approximately 3 to 60 minutes, preferably
approximately 5 to 45 minutes. At this time, from the
viewpolints of ensuring prevention of dripping while the
hair dye product is left on the hair and adequately
covering also the hair root with the ligquid mixture, the
hair dye product is preferably re-foamed on the hair. For
re-foaming, gas may be infused, a tool such as a vibrating
device and a brush or fingers may be used, and fingers are
more preferably used.

[0057]

At this poilnt, re-foaming may be performed after
complete disappearance of the foam, during disappearance of
the foam, or before the foam applied undergoes changes.
Alternatively, re-foaming may be performed after completion
of application of the foam to the entire range of areas to
which the hair dye product is intended to be applied or
during application. Re-foaming may be performed
continuously once or intermittently repeated multiple times.
[0058]

After these operations, the liguid mixture is rinsed
otf. Subsequently, the hair is appropriately shampooed and

conditioned, and then rinsed with water, followed by drying.

Examples

[(0059]

Examples 1 to 8, Comparative Examples 1 to 7

_07
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The first part and the second part having compositions

as shown i1n Tables 1 and 2 (mass%) were prepared, which
were mixed at a ratio of 1 : 1.5 to prepare a ligquid
mixture. Four tresses of Chinese white hair manufactured

by Beaulax Co., Ltd., each weighing 1 g and being 10 cm in

length, were prepared for each Example and Comparative
Example.

The liquid mixture of 30°C was discharged in the form
of a foam from a squeeze foamer (S1 squeeze foamer
manufactured by Daiwa Can Company, a volume of 210 mlL, the
coarseness of a mesh in a mixing chamber is 150 mesh and
that of a mesh closest to the discharge outlet is 200 mesh,
the total area of the narrowest opening of an air induction
passage is 0.27 mm®?, and the inner diameter of a dip tube
1s 1.7 mm). The foam of the liquid mixture was applied to
the hair in a ratio of 1 to 1, and then left for 30 minutes.
Subsequently, the four tresses were immersed in 100 mL of
1on exchange water all together, and left for one minute.

Then, the tresses were shampooed using a shampoo shown
below and dried, which served as evaluation samples of pre-

shampooed hair.

The value of color difference AE, from before hair

dyeing was measured in the evaluation samples thus obtained

with a colorimeter CR-400 manufactured by Konica Minolta

Sensing, Inc. Two tresses with median AE, values were used

in the following tests. The evaluation samples were each

tress placed 1n a test tube NS-10 manufactured by As One

_28 .



CA 02750283 2011-07-15

KS1083 E(F) 070711

Corporation. The tubes were adequately filled with a 10-
fold diluted solution of the shampoo shown below and sealed.
Subsequently, the samples were treated at 40°C and a
shaking speed of 120 rpm using a water bath shaker MM-10
manufactured by TAITEC Corporation for 30 minutes. After
treatment, the tresses were rinsed with water and dried,
which served as evaluation samples of shampooed hair. The

value of color difference AE; from before hair dyeing was

measured also 1n the evaluation samples of shampooed hair

with the aforementioned colorimeter. Fastness to
shampooing was evaluated according to the following
evaluation criteria.

[0060]

(Evaluation method)

Comparing the difference between AE;, before shampooing

and AE; after shampooing (AE, - AE;) with that of

Comparative Example 4 (standard; (AE, - AE; = 4.5)), the

following evaluation was made:
a: smaller by 1 or greater

b: smaller by 0.5 to 1

c: equivalent (within +0.5)

d: larger by 0.5 or greater

[0061]

(Shampoo used for evaluation)
Sodium POE (3) lauryl ether sulfate 15.5 mass%
Lauric acid diethanolamide 1.5 mass%

Tetrasodium edetate 0.3 mass%
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Sodium benzoate 1.43 mass%
Ton exchange water Balance
[0062]

(Foaming properties at low temperature)

The first part and the second part having compositions

as shown in Tables 1 and 2 were each sealed in containers

and left in a constant temperature room at 5°C for 24 hours.

Subsequently, 1mmediately after transferring these
preparations to a room at 20°C, the first part and the
second part were mixed at a mixing ratioc (mass ratio) of
1 : 1.5 1n the aforementioned squeeze foamer. The liquid
mixture was then discharged in the form of a foam and
observed for 1ts foaming properties.

a: extremely uniform and fine foam

b: uniform and fine foam

c: ununiform and coarse foam

d: watery and cannot form a foam
[0063]
(Storage stability)

The first part and the second part having compositions

as shown in Tables 1 and 2 were each sealed in containers

and left in a constant temperature room at -5°C for one

month. Subsequently, the preparations were visually

evaluated according to the following criteria.

da: no change was observed
b: slight turbidity was observed

c: white turbidity was observed
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d: precipitation formed
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*1: Merquat 2935, the product of Nalco Company; the mole fraction of cationic
monomers was 95%.

*2: Merquat 280, the product of Nalco Company; the mole fraction of cationic
monomers was 65%.

*3: Merquat 550, the product of Nalco Company; the mole fraction of cationic

monomers was 30%.

*4: An amount that brings the pH of the second part to 3.6.

*5: Unmeasurable due to separation
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CLAIMS:

1. A two-part halir dye comprising:

a first part containing an alkalili agent and an

oxidation dye intermediate or a direct dye,
o a second part containing hydrogen peroxide,

wherein a liquld mixture of the first part and the

second part comprises the following components (A) and (B):

(A) a polymer or copolymer containing 95% or more

mole fraction of diallyldimethyl quaternary ammonium salt

10 monomer, and

(B) one or more N-acyl amino acid salt having an acyl

group selected from the group consisting of lauroyl, myristoyl,

palmitoyl, stearoyl, cocoyl and hydrogenated tallowyl, or an

ether acetic acid salt of formula (I):
15 R-7Z~- (CH,CH>,O) ,—CH-CO»X (1)

wherein, R represents a linear or branched alkyl

group or alkenyl group having a carbon number of 7 to 19, Z
represents —-0O- or —CONH-, X represents a hydrogen atom, an

alkali metal, triethanolamine, or ammonium, and m represents a

20 number from 1 to 20,

wherein an equivalent ratio of carboxyl groups of the

component (B) to ammonium groups of the component (A) 1s more

than 1, and a viscosity of the liquid mixture at 25°C is 1 to

300 mPa-'s, and
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whereby in use, the liquid mixture forms a foam upon

discharge from a non-aerosol foamer container.

2. The two-part hair dye according to Claim 1, wherein
the Component (A) 1s a copolymer of a diallyldimethyl
quaternary ammonium salt monomer and an acrylic acid or

acrylamide monomer.

3. The two-part hair dye according to Claim 1 or 2,

F

wherein the content of the Component (A) 1in the liquid mixture

1s 0.1 to 1.5 masss.

4 The two-part hailr dye according to any one of

Claims 1 to 3, wherein the content of the Component (B) 1n the

liguid mixture 1s 0.5 to 5 masss%.

5. The two-part hair dye according to any one of

Claims 1 to 4, further comprising an anionic surfactant other

than the Component (B) or a cationic surfactant, 1n an amount

F
—

of 0 to 1 mass% in the ligquid mixture.

0. The two-part hair dye according to any one of
Claims 1 to 5, further comprising an amphoteric surfactant or a
nonicnic surfactant, in an amount of 0.1 to 5 mass% 1n the

ligquid mixture.

7. The two-part hair dye according to any one of

Claims 1 to 6, further comprising an oil agent 1n an amount of

0.01 to 3 mass% in the liquid mixture.

8 . The two-part halr dye according to any one of

F

Claims 1 to 7, wherein a pH of the liquid mixture at 25°C is 8

to 12.
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9. A two-part hair dye product comprising:

a first part containing an alkali agent and an

oxlidation dye 1ntermediate or a direct dye,
a second part containing hydrogen peroxide, and

a non-aerosol foamer container for dischargling a

liquid mixture of the first part and the second part 1in the

form of a foam,

wherein the ligquid mixture comprises the followlng

components (A) and (B):

(A) a polymer or copolymer contalning 95% or more
mole fraction of diallyldimethyl quaternary ammonium salt

monomer, and

(B) one or more N-acyl amino acid salt having an acyl

group selected from the group consisting of lauroyl, myristoyl,

palmitoyl, stearoyl, cocoyl and hydrogenated tallowyl, or an

ether acetic acid salt of formula (I):

R—7Z- (CH,CH;0) ,—CH;CO2X (1)

wherein, R represents a linear or branched alkyl

group or alkenyl group having a carbon number of 7 to 19, 72
represents —-0—- or —-CONH-, X represents a hydrogen atom, an

alkali metal, triethanolamine, or ammonium, and m represents a

number from 1 to 20,

whereiln an equivalent ratio of carboxyl groups of the

component (B) to ammonium groups of the component (A) 1s more
than 1, and a viscosity of the ligquid mixture at 25°C is 1 to

300 mPa -s.
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