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DESCRIPTTON

COSMETIC PREPARATION FOR HAIR AND METHOD FOR APPLICATION
THEREQOF

TECHNICAL FIELD

The present invention relates to a hair cosmetic

composition that is constituted as a hair dye or a hair

bleach/hair dye remover and is applied to hair in a foamy form,

and to a method for using the hair cosmetic composition. More
specifically, the present invention relates to a hair cosmetic
composition that can be mixed and foamed easily and can be

retained favorably in a foamy form on hair.
BACKGROUND ART

For example, hair cosmetic compositions whose form in use
is a foamy form, comprising a first agent containing an alkali
agent and a second agent containing an oxidizing agent are
known as hair cosmetic compositions used for dyeing or
bleaching hair or for removing dye from hair. Such hair
cosmetic compositions used in a foamy form are characterized
by being less likely to drip, being easily applied to hair,
and offering favorable impression from use, compared with
those used in a liguid form. Conventional hair cosmetic
compositions are disgclosged in, for example, Patent Documents 1

to 3.

Patent Document 1 discloses an aerosol-type foamy
oxidation hair dye composition, which is prepared in a foamy
form in use using a propellant such as LPG. Patent Document 2
discloses a two-part composition for dyeing cor bleaching hair,
which is prepared in a foamy form in use using a sgueeze

foamer comprising a flexible container of synthetic resin, a
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dip tube for suction, and foam discharging means. Patent
Document 3 discloses that a hair cosmetic composition in a
foamy form is formed by shaking a squeeze-type foam
discharging container containing a solution containing first
and second agents to thereby mix air into the solution such
that the solution is foamed, and by squeezing it through foam

homogenizing means made of a net or a porousgs material.

PRIOR ART DOCUMENTS

Patent Document 1: Japanese Laid-Open Patent Publication
No. 09-136818

Patent Document 2: Japanese Laid-Open Patent Publication
No. 2008-2981020

Patent Document 3: Japanese Laid-Open Patent Publication

No. 2009-154884

SUMMARY OF THE INVENTICN

Problems that the Invention is to Solve

However, an aerosocl-type foamy oxidation hair dye
composition disclosed in Patent Document 1 is disadvantageous

in disposal, because it is mainly packed into cans.

A two-part composition for dyeing or bleaching hair
disclosed in Patent Document 2 tends to cause poor mixing and
requires carefully performing discharge procedures, because a
mixture of two agents is discharged without feoaming. This
problem is particularly remarkable in the case of mixing of a
powdery agent and a liquid agent and is responsible for

reduced operability.

A foamy hair cosmetic composition disclosed in Patent

Document 3 requires squeezing a container relatively hard for
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discharging large bubbles through foam homogenizing means
immediately after shaking and thus has an operability problem.
The power required for squeezing may be reduced by decreasing
the viscosity of the fcam. In this case, the foamy hair
cosmetic composition has the problem that it tends to rapidly
drip after being applied to hair and is not favorably retained

on hair.

The present invention is based on the findings obtained
by the present inventors as a resgult of diligent studies that
a foamy hair cosmetic composition obtained by mixing a powdery
agent and a liquid agent and fcaming the mixture by shaking
has small bubbles. Such small bubbles eliminate the need for
using foam homogenizing means. Thus, the mixing and foaming
of the hair cosmetic composition can be performed eagily.
Moreover, it has also been demonstrated that such a foamy hair

cosmetic composition ig favorably retained on hair.

An objective of the present invention is to provide a
hair cosmetic composition that can be mixed and foamed easily
and can be retained favorably in a foamy form on hair, and a

method for using the hair cosmetic composition.

Means for Solving the Problems

To achieve the above objective, one aspect of the present
invention provides a hair cosmetic composition constituted as
a hair dye or a hair bleach/hair dye remover comprising a
plurality of agents, wherein the hair cosmetic composition is
applied to hair in a foamy form obtained by mixing a powdery

agent and a liquid agent and foaming the mixture by shaking.

A hair cosmetic composition according to the above aspect

may contain an amphoteric surfactant or a cationic surfactant.
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When a hair cosmetic composition according to the above
agpect further contains an anionic surfactant in addition to a
cationic surfactant, it is preferred that the hair cosmetic
composition should be constituted such that in use the anionic
surfactant comes into contact with the cationic surfactant in

the presence of a golvent.

It is preferred that the cationic surfactant should
contain an ammonium caticnic surfactant having an alkyl group
with 16 or more and 22 or less carbon atoms and an ammonium
cationic surfactant having an alkyl group with 10 or more and

less than 16 carbon atoms.

When a hair cosmetic composition according to the above
aspect contains a nonionic polymer, it is preferred that the

nonionic polymer should be incorporated in the powdery agent.

When a hair cosmetic composition according to the above
aspect containsg a thickener, it is preferred that the

thickener should be incorporated in the powdery agent.

A hair cosmetic composition according to the above aspect
may comprise a powdery first agent containing an alkali agent
and a liquid second agent containing hydrogen peroxide as an

oxidizing agent.

The gecond agent may further contain an amphoteric

surfactant and a cationic polymer.

A hair cosmetic composition according to the above aspect

may further contain an inorganic salt of alkali metal.

The second agent may further contain phenoxyethanol and

“at least one selected from benzoic acid and benzoates.
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It is preferred that the alkali agent should be a
carbonate. When a hair cosmetic composition according to the
above aspect further contains 1 to 5% by mass of a chelating
agent, it is preferred that the masg ratio of the content of
the carbonate in the hair cosmetic compogition to that of the
chelating agent in the hair cosmetic composition should be

0.02 to 6.5.

Another aspect of the present invention provides a method
for using a hair cosmetic composition according to the above
aspect, comprising the gteps of: forming the hair cosmetic
composition in a foamy form by mixing a powdery agent and a
ligquid agent in the hair cosmetic composition and foaming the
mixture by shaking; and applying the obtained hair cosmetic

compogition in a foamy form to hair by hand.

Effects of the Invention

The present invention provides a hair cosmetic
composition that can be mixed and foamed easily and can be
retained favorably in a foamy form on hair, and a method for

using the hair cosmetic composition.

BRIEF DESCRIPTICON OF THE DRAWINGS

Figs. 1{a) to 1(d} are diagrams illustrating a method for
using a hair cosmetic comprising a two-part hair bleach/hair
dye remover according to one embodiment of the present
invention. More specifically, Fig. 1(a) is a diagram showing
a container containing first and second agents of the hair
bleach/hair dye remover before use. Fig. 1(b) is a diagram
showing the manner of adding the first and second agents to a
main body of the container. Fig. 1(c¢) is a diagram showing
the manner of attaching a lid to the main body of the

container and shaking the container up and down. Fig. 1(d) is
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a diagram showing the removal of the 1lid from the main body of
the container for directly taking a foamy hair bleach/hair dye
remover out of the main body of the container by hand and
applying it to hair.

Fig. 2 is a cross-sectional view of the container of Fig.

MODE FOR CARRYING OUT THE INVENTION

First embodiment

Hereinafter, a first embodiment of the pregent invention
will be described. A hair cosmetic composition according to
the first embodiment is a two-part hair bleach/hair dye

remover or a three-part hair bleach/hair dye remover.

<Two-part hair bleach/hair dye removers

The two-part hair bleach/hair dye remover comprises, for
example, a powdery first agent containing at least an alkali
agent (hereinafter, also referred to as Component F) and a
liquid second agent containing at least an oxidizing agent.
This hair bleach/hair dye remover is prepared in a foamy form
by mixing the first and second agents and foaming the mixture
by shaking and then applied to hair for bleaching hair or

removing dye from hair.

<First agent in two-part hair bleach/hair dye removers

In addition to the alkali agent as Compeonent F, the first
agent further contains, for example, an anionic surfactant
(hereinafter, also referred to as Component C), a nonionic
polymer (hereinafter, also referred to as Component D}, a
thickener (hereinafter, also referred to as Compcnent E), and

a chelating agent (hereinafter, also referred to as Component
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L) .

The alkali agent has the function of improving hair
bleaching or hair dye removing effects by promoting the action
of the oxidizing agent contained in the second agent. It is
preferred that the alkali agent used should be in a solid
state at 25°C (room temperature). Examples of such an alkali
agent include silicate, carbonate (hereinafter, also referred
to ag Component f£-1), metasilicate, sulfate, chloride, and

phosphate.

Examples of the silicate include sodium silicate,
potasgium silicate, and magnesium silicate. The carbonate as
Component f-1 alsoc encompasses bicarbonate. Thus, examplegs of
the carbonate include sodium carbonate, magnesium carbonate,
ammonium carbonate, sodium bicarbonate, and ammonium
bicarbonate. Examples of the metasilicate include sodium
metasgilicate and potasgsium metasilicate. Examples of the
sulfate include ammonium sulfate. Examples of the chloride
include ammonium chloride. Examples of the phosphate include

primary ammonium phosphate and secondary ammonium phosphate.

Among these specific examples of the alkali agent, the
carbonate is particularly preferable. When the carbonate is
used as the alkali agent, the easiness of mixing and foaming
of the hair bleach/hair dye remover is improved, and the
retainability of the foamy hair bleach/hair dye remover on

hair is improved. Furthermore, the generation of ammonia odor

from the hair bleach/hair dye remover in use can be suppressed.

Moreover, non-uniform lightness in hair after treatment with
the hair bleach/hair dye remover can also be suppressed,
because the carbonate does not generate heat of fusion when

dissolved in a solvent such as water.

It is preferred that the alkali agent should be
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incorporated in an amount that allows the pH of the mixture of
the first and second agents, i.e., the hair bleach/hair dye
remover in use, to be in the range of 7 to 12. When the pH of
the mixture of the first and second agents is 7 or higher, the
action of hydrogen peroxide (hereinafter, alsoc referred to as
Component G) contained as the oxidizing agent in the second
agent can be promoted strongly. When the pH of the mixture of
the first and second agents is 12 or lower, hair can be
prevented from being damaged by the hair bleach/hair dye

remover applied to the hair.

The anionic surfactant ag Component C has the function of
improving the easiness of mixing and foaming of the hair
bleach/hair dye remover and the retainability of the foamy
hair bleach/hair dye remover on hair. Therefore, the first
agent preferably contains the anionic surfactant. The anionic
surfactant may be incorporated in either of the first or
second agent or may be incorporated in both of the first and
second agents. Examples of the anionic surfactant include
alkyl ether sulfate, alkyl sulfate, alkenyl ether sulfate,
alkenyl sulfate, olefin suifonate, alkane sulfonate, saturated
or unsaturated fatty acid salt, alkyl or alkenyl ether
carboxylate, a-sulfone fatty acid salt, N-acylamino acid
surfactants, phosphoric acid mono- or di-ester surfactants,
and sulfosuccinic acid ester. A counter ion for the anionic
group in these surfactants may be any of, for example, a
godium ion, a potasgsgium ion, and triethanolamine. More
specific examples of the alkyl sulfate include sodium lauryl
sulfate and sodium cetyl sulfate. Examples of the
sulfosuccinic acid ester include disodium lauryl
sulfosuccinate. Only one kind of the anionic surfactant may
be used, or two or more kinds of the anionic surfactants may

be used in combination.

The content of the anioni¢ surfactant in the mixture of
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the first and second agents is preferably 0.1 to 10% by mass,
and more preferably 0.5 to 5% by mass. When the content of
the anionic surfactant falls within any of these ranges, the
effect of improving the easiness of mixing and foaming of the
hair bleach/hair dye remcver and the retainability of the
foamy hair bleach/hair dye remover on hair can be obtained
favorably. Moreover, the dryness of hair after treatment with

the hair bleach/hair dye remover can also be suppressed.

It is preferred that the anionic surfactant should come
into contact with a cationic surfactant as Component B in the
presence of a solvent in use of the hair bleach/hair dye
remover. Therefore, for example, the anionic surfactant may
be incorporated in any one of the first and second agents,
while the cationic surfactant may be incorporated in the other
agent. Alternatively, both of the anionic surfactant and the
cationic surfactant may be incorporated in the first agent
having a powdery form. In thigs case, the foamability of the
hair bleach/hair dye remover ig improved, and the durability
of foam obtained by foaming is enhanced. This further
improves the easiness of mixing and foaming of the hair
bleach/hair dye remover and the retainability of the foany
hair bleach/hair dye remover on hair. Furthermore, it also
has the advantage that the rate of onset of a thickening
effect is accelerated during the mixing of the first and
second agents, and that the viscosity stability of the hair

bleach/hair dye remover is improved.

To further improve the durability of foam obtained by
foaming, it is preferred that the content of the anionic
surfactant in the mixture of the first and second agents
should be 0.1 to 3.0% by mass, and more preferably 0.5 to 1.5%
by mass. Moreover, it is preferred that the content of the
cationic surfactant in the mixture of the first and second

agents should be 0.1 to 5.0% by mass, more preferably 0.5 to
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4.5% by mass, and even more preferably 0.5 to 2.0% by mass.
Furthermore, it is preferred that the mass ratio of the
content of the anionic surfactant in the mixture of the first
and second agentg to that of the cationic surfactant in the
game mixture should be in the range of 0.25 to 3, more

preferably 0.4 to 3, and even more preferably 0.8 to 2.

To further accelerate the rate of onset of the thickening
effect during the mixing of the first and second agents and to
further improve the vigcosgity stability of the hair
bleach/hair dye remover, it is preferred that the content of
the anionic surfactant in the mixture of the first and second
agents should be 0.01 to 10% by mass, and more preferably 0.5
to 5% by mass. Moreover, 1t is preferred that the mass ratio
of the content of the anionic surfactant in the mixture of the
first and second agents to that of the cationic surfactant in
the same mixture should be in the range of 0.1 to 20, more

preferably 0.5 to 10, and even more preferably 1 to 7.

The nonionic polymer as Component D has the function of
improving the easiness of mixing and foaming of the hair
bleach/hair dye remover and the retainability of the foamy
hair bleach/hair dye remover on hair. Moreover, it also has
the function of improving the foam quality of the foamy hair
bleach/hair dye remover, for example, the homogeneity ox
elasticity of foam. Therefore, the first agent preferably
contains the nonionic polymer. The nonionic polymer may be
incorporated in either of the first or second agent or may be

incorporated in both of the first and second agents.

The nonionic polymer used may be a natural macromolecule
or may be a semi-synthetic or synthetic macromolecule. A
natural or semi-synthetic nonionic sugar is preferably used to
further improve the easginess of mixing and foaming of the hair

bleach/hair dye remover and the retainability of the foamy

10
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hair bleach/hair dye remover on hair and to further improve
the homogeneity and elasticity of the foamy hair bleach/hair
dye remover. Oligosaccharide and polysaccharide having an o-
glucose compound such as o-glucose or an oa-glucose derivative
as a constituent unit are particularly preferably used.
Examples of the cligosaccharide and polysaccharide having an
a-glucose compound as a constituent unit include starch,
hydrolyzed starch, starch derivativesg, dextran, dextrin, and
cyclodextrin. Other examples of the nonionic sugar include
celluloge and agar. A low water-goluble, dispersible nonionic
poelymer (e.g., starch and cyclodextrin) is more preferably
used than a high water-scluble nonionic polymer for the same
reason as that for the natural or semi-gynthetic nonionic
sugar. FExamples of the nonionic synthetic macromolecule
include polyvinylcaprolactam, PVP, (vinylpyrrolidone/VA)
copolymers, polyvinyl alcohol, polyvinyl butyral, and highly
polymerized polyethylene glycol.

When two or more kinds of nonionic polymers are used in
combination, the easiness of mixing and foaming of the hair
bleach/hair dye remover and the retainability of the foamy
hair bleach/hair dye remover on hair may be further improved,
or the homogeneity and elasticity of the foamy hair
bleach/hair dye remover may be further improved. Particularly,
it is preferred that two or more kinds of digpersible nonionic
polymers should be used in combination. It 1s more preferred
that at least one of the dispersible nonionic polymers used in

combination should be starch.

The content of the nonionic polymer in the mixture of the
first and second agents is preferably 0.3 to 15% by mass, and
more preferably 1 to 10% by mass. When the content of the
nonionic polymer falls within any of these ranges, the effect
cf improving the easiness of mixing and foaming of the hair

bleach/hair dye remover and the retainability of the foamy

11
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hair bleach/hair dye remover on hair can be obtained favorably.

Moreover, the homogeneity and elasticity of the foamy hair

bleach/hair dye remover are further improved.

When starch is incorporated as the nonionic pelymer in
the first agent having a powdery form, the rate of onset cof a
thickening effect is accelerated during the mixing of the
first and second agentg, and the vigcosity stability of the
hair bleach/hair dye remover is improved. Examples of the
starch include starch of cereals, starch of tubers, starch of
beang, starch of wild grasses, gtem or trunk starch, and
modified starches (processed starches) thereof. More
specifically, corn starch, tapioca starch, potato starch,
sweet potato starch, sago starch, and modified starches
thereof can be used. The modified starches refer to those
obtained by artificially changing the physical properties of
starch by subjecting the starch to derivatization treatment
(e.g., etherification, esterification, and grafting),
decomposition treatment (e.g., roasting, enzymatic
denaturation, oxidation, and acid treatment), or procegging
(e.g., gelatinization, granulation, and pore introduction).
Only one kind of the starch may be used, or two or more kinds

of the starchegs may be used in combination.

To further accelerate the rate of onset of the thickening
effect during the mixing of the first and second agents and to
further improve the viscosity stability of the hair
bleach/hair dye remover, it ig preferred that the content of
the gtarch in the mixture of the first and second agents
should be 0.1 to 20% by mass, and more preferably 2 to 10% by

mass.

The thickener ag Component E has the function of
improving the easiness of mixing and foaming of the hair

bleach/hair dye remover and the retainability of the foamy

12
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hair bleach/hair dye remover on hair. Moreover, it also has
the function of imparting appropriate viscosity to the hair
bleach/hair dye remover sguch that the hair bleach/hair dye
remover is prevented from dripping from hair when applied to
the hair. Therefore, the first agent preferably contains the
thickener. The thickener may be incorporated in either of the
first or second agent or may be incorporated in both of the
first and second agents. Specific examples of the thickener
include natural macromolecules, semi-synthetic macromolecules,

synthetic macromolecules, and inorganic macromolecules.

Examples of the naturai macromolecules include guar gum,
locust bean gum, quince seedsg, carrageenan, galactan, gum
arabic, tragacanth gum, pectin, mannan, xanthan gum,
guccinoglucan, curdlan, hyaluronic acid, gelatin, casein,

albumin, and collagen.

Examples of the semi-synthetic macromolecules include
methylcellulose, ethylcellulose, hydroxyethylcellulose,
hyvdroxypropylcellulose, hydroxypropylmethylcellulose,
carboxymethylcellulose, sodium carboxymethylcellulose,
methylhydroxypropylcellulose, alginic acid propylene glycol

ester, and alginate.

Examples of the synthetic macromolecules include
polyvinylpyrrolidone, polyvinyl methyl ether, carboxyvinyl
polymers, sodium polyacrylate, polyacrylamide, polyethylene
oxide, ethylene oxide-propylene oxide block copolymers, and
acrylic acid-alkyl acrylate copolymers. Moreover, a copolymer
comprising half ester of itaconic acid and polyoxyethylene
alkyl ether or ester of methacrylic acid and polyoxyethylene
alkyl ether, and at least one monomer selected from acrylic

acid, methacrylic acid, and alkyl esters thereof may be used.

Examples of the inorganic macromolecules include

13
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bentonite, magnesium aluminum silicate, Laponite, hectorite,

and silicic acid anhydride.

Only one kind of the thickener may be used, or two or

more kinds of the thickeners may be used in combination.

The content of the thickener in the mixture of the first
and second agents is preferably 0.1 to 20% by mass, and more
preferably 1 to 5% by mass. When the content of the thickener
falls within any of these ranges, the effect of improving the
easiness of mixing and foaming of the hair bleach/hair dye
remover and the retainability of the foamy hair bleach/hair
dye remover on hair can be obtained favorably. Moreover,
reduction in the applicability of the hair bleach/hair dye

remover can also be suppressed.

For accelerating the rate of onset of the thickening
effect during the mixing of the first and gecond agents and
for improving the viscosgity stability of the hair bleach/hair
dye remover, it 1s preferred that the content of the thickener
in the mixture of the first and second agents should be 0.05
to 20% by mass, and more preferably 0.5 to 4% by mass.
Moreover, it is preferred that the mass ratic of the content
of the starch in the mixture of the first and second agents to
that of the thickener in the same mixture should be 0.1 to 20,
more preferably 1 to 7, and even more preferably 1 to 3. When
this mass ratio falls within any of these ranges, the rate of
onset of the thickening effect during the mixing of the first
and second agents is further accelerated, and the viscosity
stability of the hair bleach/hair dye remover is further

improved.

The chelating agent as Component L has the function of
improving the easiness of mixing and foaming of the hair

bleach/hair dye remover and the retainability of the foamy

14
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hair bleach/hair dye remover on hair. The chelating agent
also has the function of suppressing the roughness of hair
that may be caused by using a carbonate as the alkali agent as
Compornient F and the function of improving hair texture after
treatment with the hair bleach/hair dye remover, i.e., the
smoothnegs during finger combing. Therefore, the first agent
preferably contains the chelating agent. The chelating agent
may be incorporated in either of the first or second agent or

may be incorporated in both of the first and second agents.

Examples of the chelating agent include edetic acid
{ethylenediaminetetraacetic acid (EDTA)),
ethylenediaminehydroxyethyltriacetic acid,
dihydroxyethylethylenediaminediacetic acid, 1,3-
propanediaminetetraacetic acid, diethylenetriaminepentaacetic
acid, triethylenetetraminehexaacetic acid, nitrilotriacetic
acid, hydroxyethyliminodiacetic acid, L-aspartic acid-N,N-
diacetic acid, aminotrimethylenephogphonic acid,
hydroxyethanediphogphonic acid, saltg thereof, derivatives
thereof, and salts of the derivatives thereof. Only one kind
of the chelating agent may be used, or two or more kinds of

the chelating agents may be used in combination.

The content of the chelating agent in the mixture of the
first and second agents is preferably 1 to 5% by mass, and
more preferably 1 to 3% by mass. When the content of the
chelating agent falls within any of these ranges, the effect
of improving the easiness of mixing and foaming of the hair

bleach/hair dye remover and the retainability of the foamy

hair bleach/hair dye remover on hair can be obtained favorably.

Moreover, hair texture after treatment with the hair

bleach/hair dye remover can be further improved.

When a carbonate is used as the alkali agent as Component

F, the mass ratio {({(f-1)/L) of the content of the carbonate in

15
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the mixture of the first and second agents to that of the
chelating agent in the same mixture is preferably 0.02 to 6.5,
more preferably 0.5 to 4.5, and even more preferably 0.¢ to
4.5. When this mase ratio falls within any of these ranges,
the easiness of mixing and foaming of the hair bleach/hair dye
remover and the retainability of the foawy hair bleach/hair
dye remover on halr are more greatly improved. Moreover,
reduction in hair texture after treatment with the hair
bleach/hair dye remover that may be caused by a carbonate can

be suppressed more strongly.

The firsgst agent may further contain, if necessary, any of
components other than the components described above, for
example, oil components, polyhydric alcohols, additional
surfactants other than the surfactants described above, sugars,
antiseptics, stabilizers, pH adjusters, plant extracts, crude
drug extracts, vitaming, perfumes, antioxidants, UV absorbers,

oxidation aidsg, excipients, and additives.

The oil components play a role in moigsturizing hair.
Examples of the o0il components include oil and fat, wax,
higher alcohol, hydrocarbon, higher fatty acid, alkyl glyceryl

ether, ester, and silicone.

Examples of the o0il and fat include lanolin, olive oil,
camellia o0il, shea butter, almond oil, safflower oil,
sunflower oil, soybean oil, cottonseed o0il, sesame ©il, corn
0il, rapeseed o0il, rice bran oil, rice germ oil, grape seed
o0ll, avocado c¢il, macadamia nut oil, castor c¢il, coconut oil,

and evening primrose oil.

Examples of the wax include bee wax, candelilla wax,

carnauba wax, Jjojoba oil, and lanolin.

Examples of the higher alcohol include cetyl alcohol

16
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(cetanol), 2-hexyldecanol, stearyl alcochol, isostearyl alcohol,
cetostearyl alcohol, cleyl alcohol, arachyl alcchcl, behenyl
alcohol, 2-octyldodecancl, lauryl alcchol, myristyl alcochol,

decyltetradecancl, and lanolin alcohol.

Examples of the hydrocarbon include paraffin, olefin
oligomers, polyisobutene, hydrogenated polyisobutene, mineral
0il, squalane, polybutene, polyethylene, microcrystalline wax,

and Vaseline.

Exampleg of the higher fatty acid include lauric acid,
myristic acid, palmitic acid, stearic acid, behenic acid,
isostearic acid, 12-hydroxystearic acid, oleic acid, and

lanolin fatty acid.

Examples of the alkyl glyceryl ether include batyl
alcohol, chimyl alcohol, selachyl alcochol, and isostearyl

glyceryl ether.

Examples of the ester include diisopropyl adipate,
isopropyl myristate, cetyl octanoate, isononyl isononancate,
octyldodecyl myristate, isopropyl palmitate, stearyl stearate,
myristyl myristate, isotridecyl myristate, 2-ethylhexyl
palmitate, octyldodecyl ricinoleate, fatty acid
cholesteryl/lanosteryl having 10 to 30 carbon atoms, cetyl
lactate, lanclin acetate, ethylene glycol di-2-ethylhexanoate,
pentaerythritol fatty acid ester, dipentaerythritol fatty acid
ester, cetyl caprate, glyceryl tricaprylate, diisostearyl

malate, dioctyl succinate, and cetyl 2-ethylhexancate.

Examples of the silicone include dimethylpolysiloxane
(dimethicone), methylphenylpcolysiloxane,
decamethylcyclopentasiloxane, dodecamethylcyclohexasiloxane,
terminal hydroxy group-medified dimethylpolysiloxane, highly

polymerized silicone having an average polymerization degree

17
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of 650 to 10,000, polyether-modified silicone (e.qg.,
(PEG/PPG/butylene/dimethicone} copolymers), amino-modified
silicone, betaine-modified silicone, alkyl-modified silicone,
alkoxy-modified silicone, mercapto-modified silicone, carboxy-
modified silicone, and fluorine-modified gilicone. Only one
kind of the silicone may be used, or two or more kinds of

silicones may be used in combination.

Examples of the polyhydric alcohols include glycol
compounds and glycerin compounds. Examples of the glycol
compounds include ethylene glycol, diethylene glycel,
triethylene glycol, polyethylene glycol, propylene glycol,
dipropylene glycol, isoprene glycol, and 1,3-butylene glycol.
Examples of the glycerin compounds include glycerin,

diglycerin, and polyglycerin.

The additional surfactants play a role as an emulsifier
or solubilizer and are used to adjust the viscosity of the
hair bleach/hair dye remover or to improve its viscosity
gstability. Moreover, it also has the function of improving
the foamability of the hair bleach/hair dye remover and the
function of improving the foam quality of the foamy hair
bleach/hair dye remover, for example, the elasticity of foam.
The surfactant used may be any of cationic surfactants,
amphoteric surfactants, and nonionic surfactants. The
cationic surfactant may be incorporated in the first agent

without impairing the effect of the present invention.

Examples of the cationic surfactants include lauryl

trimethyl ammonium chloride, cetyl trimethyl ammonium chloride,

stearyl trimethyl ammonium chloride, alkyl trimethyl ammonium

chloride, distearyl dimethyl ammonium chloride, cetyl

trimethyl ammonium bromide, stearyl trimethyl ammonium bromide,

lanolin fatty acid aminopropylethyldimethyl ammonium ethyl

sulfate, stearyl trimethyl ammonium saccharine, cetyl

18
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trimethyl ammonium saccharine, methacryloyloxyethyl trimethyl
ammonium chloride, and behenyl trimethyl ammonium methyl

sulfate.

Examples of the amphoteric surfactants include fatty acid
amidopropyldimethylaminoacetic acid betaine,
alkyldimethylaminoacetic acid betaine, N-acylaminocethyl-N-2-
hydroxyethyl aminocarboxylate, N-acylaminoethyl-N-
carboxymethoxy ethyl aminocarboxylate, and hydroxyalkyl (Cl2-
14)hydroxyethyl sarcosine.

Examples of the fatty acid amidopropyldimethylaminoacetic
acid betaine include coccnut oil fatty acid
amidopropyldimethylaminoacetic acid betaine (also called
cocamidopropyl betaine or coconut oil fatty acid amidopropyl
betaine), palm oil fatty acid amidopropyldimethyliaminoacetic
acid betaine, lauric acid amidopropyldimethylaminoacetic acid
betaine (also called lauramidopropyl betaine or amidopropyl
betaine laurate), and ricinoleic acid
amidopropyldimethylaminocacetic acid betaine. The fatty acid
amidopropyldimethylaminocacetic acid betaine may be
incorporated in the first agent in a salt form such as sodium

salt, potassium salt, or triethanolamine salt.

Examples of the alkyldimethylaminoacetic acid betaine
include decyldimethylaminoacetic acid betaine,
lauryldimethylamincacetic acid betaine,
myristyldimethylamincacetic acid betaine,
cetyldimethylamincacetic acid betaine,
stearyldimethylaminoacetic acid betaine,
oleyldimethylaminocacetic acid betaine,
behenyldimethylamincacetic acid betaine, and coconut oil
alkyldimethylaminoacetic acid betaine. The
alkyldimethylamincacetic acid betaine may be incorporated in

the first agent in a salt form such as sodium salt, potassium
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salt, or triethanolamine salt.

Examples of the N-acylaminocethyl-N-2-hydroxyethyl
aminocarboxylate include sodium cocoamphoacetate (N-coconut
01l fatty acid acyl-N’-carboxymethyl-N’-
hydroxyethylethylenediamine; also called 2-alkyl-N-
carboxymethyl-N-hydroxyethylimidazolinium betaine)}, sodium
cocoamphopropionate (N-coconut oil fatty acid acyl-N’ -
carboxyethyl-N’ -hydroxyethylethylenediamine), sodium
laurocamphoacetate (N-lauroyl-N’-carboxymethyl-N’-
hydroxyethylethylenediamine), sodium olive amphoacetate,
sodium cocoa butter amphoacetate, sodium sesame amphoacetate,
gsodium sweet almond amphoacetate, stearcamphoacetate, sodium
palm amphoacetate, sodium peanut amphoacetate, sodium
sunflower seed amphoacetate, and sodium cottonseed

amphoacetate.

Examples of the N-acylamincethyl-N-carboxymethoxy ethyl
amincocarboxylate include sodium cocoamphodiacetate, sodium

cocoamphodipropionate, and sodium lauroamphodiacetate.

Specific examples of the nonionic surfactants include

ether nonionic surfactants and ester nonionic surfactants.

Specific examples of the ether nonionic surfactants
include polyoxyethylene (hereinafter, referred to as POE)
cetyl ether (Ceteth), POE stearyl ether (Steareth}, POE
behenyl ether, POE oleyl ether (Oleth), POE lauryl ether
(Laureth), POE octyidodecyl ether, POE hexyldecyl ether, FOE
iscstearyl ether, POE nonylphenyl ether, and POE octylphenyl

ether.

Specific examples of the ester nonionic surfactants
include POE sorbitan monooleate, POE sorbitan monostearate,

POE sorbitan monopalmitate, POE sorbitan monolaurate, POE
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sorbitan triocleate, POE glycerin monostearate, POE glycerin
monomyristate, POE sorbitol tetraocleate, POE sorbitol
hexastearate, POF sorbitol moncolaurate, POE sorbitol bee wax,
polyethylene glycol monooleate, polyethylene glycol
monostearate, polyethylene glycol monolaurate, lipophilic
glycerin monooleate, lipophilic glycerin monostearate, self-
emulsifying glycerin monostearate, sorbitan monooleate,
gorbitan sesquioleate, sorbitan trioleate, sorbitan
monostearate, gorbitan meonopalmitate, sorbitan monolaurate,
gucrosge fatty acid ester, decaglyceryl monclaurate,
decaglyceryl monostearate, decaglyceryl monocleate, and

decaglyceryl monomyristate.

Only one kind of the additional surfactant may be used,
or two or more kinds of the additiomnal surfactants may be used

in combination.

For improving the foam quality of the foamy hair
bleach/hair dye remover, it is preferred that the content
(content in use) of the surfactant in the mixture of the first
and second agents should be 1.5 to 10% by mass, more
preferably 3 to 8% by mass, and even more preferably 3 to 5%

by mass.

Examples of the sugars include sorbitol and malitose.

Examples of the antiseptics include paraben.

Examples of the stabilizers include phenacetin, 8-
hydroxyquinoline, acetanilide, sodium pyrophosphate,

barbituric acid, uric acid, and tannic acid.

Examples of the pH adjusters include citric acid,
tartaric acid, lactic acid, malic acid, succinic acid, fumaric

acid, maleic acid, pyrophosphoric acid, gluconic acid,
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glucuronic acid, benzoic acid, 2-amino-2-methyl-1,3-

propanediol, and basic amino acids.

Examples of the antioxidants include ascorbic acid and

sulfite.

Examples of the oxidizing aids include persulfates such
as ammonium persulfate, potassium persulfate, and sodium
persulfate. The oxXidizing aids are used to further improve
the hair bleaching or hair dye removing effectg of the hair

bleach/hair dye remover.

Examples of the excipients include sodium sulfate.

Examples of the additives include dispersants. Examples
of the digpersants include metal salts of stearic acid such as
calcium stearate and magnesium stearate, talc, crystalline

cellulose, and low substituted hydroxypropylcellulose.

The first agent has a powdery form. The powdery form

degcribed herein conceptually encompasses a particulate form.

<8econd agent in two-part hair bleach/hair dye removers

In addition to the oxidizing agent, the second agent
further containg, for example, an amphoteric surfactant
{(hereinafter, also referred to as Component A), a cationic
surfactant (hereinafter, also referred to as Component B), a
cationic polymer (hereinafter, alsc referred to as Component
H), an inorganic salt of alkali metal (hereinafter, also
referred to as Component I}, phenoxyethanol (hereinafter, also
referred to as Component J}, and at least one selected from
benzoic acid and benzoates (hereinafter, also referred to as

Component K} .
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The amphoteric surfactant as Component A has the function
of improving the easiness of mixing and foaming of the hair
bleach/hair dye remover and the retainability of the foamy
hair bleach/hair dye remover on hair. Moreover, it has the
function of emulsifying the gsecond agent for adjustment to
appropriate viscosity or improvement in the viscosity
stability, the function of enhancing the volume and fineness
of foam obtained by the foaming of the mixture of the first
and second agents, the function of gquickly initiating foaming
under non-aerosol conditions, and the function of improving
hair texture after treatment with the hair bleach/hair dye
remover in collaboraticon with the cationic polymer as
Component H. Therefore, the second agent preferably contains
the amphoteric surfactant. The amphoteric surfactant may be
incorporated in either of the first or second agent or may be
incorporated in both of the first and second agents. Examples
of the amphoteric surfactant contained in the second agent
include the same as those described above as specific examples
of the amphoteric surfactant contained in the first agent. A
betaine-based amphoteric surfactant ig preferably used to
stabilize the pH of the second agent. Only one kind of the
amphoteric surfactant may be used, or two or more kinds of the
amphoteric surfactants may be used in combinaticn. Moreover,
a commercially available amphoteric surfactant containing an

inorganic salt of alkali metal may be used.

Examples of commercially available amphoteric surfactants
containing an inorganic salt of alkali metal include QBAZOLINE
CBA-30 (coconut oil fatty acid amidopropyl betaine;
manufactured by Tcoho Chemical Industry Co., Ltd.), SOFTAZOLINE
CPE {coconut oil fatty acid amidopropyl betaine; manufactured
by Kawaken Fine Chemicals Co., Ltd.}, RIKABION B-200 {coconut
0il fatty acid amidopropyl betaine; manufactured by New Japan
Chemical Co., Ltd.), OBAZOLINE LB (lauryldimethylaminocacetic

acid betaine; manufactured by Toho Chemical Industry Co.,
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Ltd.), and SOFTAZOLINE LPB (amidopropyl betaine laurate;
manufactured by Kawaken Fine Chemicals Co., Ltd.). Examples
of commercially available amphoteric surfactants containing no
inorganic salt of alkali metal include TAIPOL SOFT AM-100N
{coconut o0il fatty acid amidopropyl betaine; manufactured by
Taiko 0il Chemicals Co., Ltd.), AMOGEN CB-H {coconut oil fatty
acid amidopropyl betaine; manufactured by Dai-Ichi Kogyo
Seiyvaku Co., Ltd.), OBAZOLINE LB-SF (lauryldimethylaminoacetic
acid betaine; manufactured by Toho Chemical Industry Co.,
Ltd.}, SOPFTAZOLINE CPB-R (coconut o0il fatty acid amidopropyl
betaine; manufactured by Kawaken Fine Chemicals Co., Ltd.),
and SOFTAZOLINE LPR-R (amidopropyl betaine laurate;

manufactured by Kawaken Fine Chemicals Co., Ltd.).

The content of the amphoteric surfactant in the mixture
of the first and second agents is preferably 0.1 to 10% by
mass, and more preferably 0.5 to 5% by mass. When the content
of the amphoteric surfactant falls within any of these ranges,
the effect of improving the easiness of mixing and foaming of
the hair bleach/hair dye remover and the retainability of the
foamy hair bleach/hair dye remover on hair can be obtained
favorably. Moreover, the dryness of halir after treatment with

the hair bleach/hair dye remover can be suppressed.

To further improve the foamability of the hair
bleach/hair dye remover, it is preferred that the content of
the amphoteric surfactant in the mixture of the first and
gecond agents should be 0.5 to 10.0% by mass, and more

preferably 1.5 to 4.0% by mass.

To further improve hair texture after treatment with the
hair bleach/hair dye remover, it is preferred that the content
of the amphoteric surfactant in the second agent should be 0.5
to 12% by mass, more preferably 1.5 to 10% by mass, and even

mere preferably 1.5 to 3.5% by mass.
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The cationic surfactant as Component B has the function
of improving the easiness of mixing and foaming of the hair
bleach/hair dye remover and the retainability of the foamy
hair bleach/hair dye remover on hair. Therefore, the second
agent preferably contains the cationic surfactant. The
anionic surfactant may be incorporated in the second agent
without impairing the effect of the present invention.
Examples of the cationic surfactant include the same as those
described above as specific examples of the catiocnic
surfactant contained in the first agent. Only one kind of the
cationic surfactant may be used, or two or more kinds of the

cationic surfactants may be used in combination.

To further improve the easiness of mixing and foaming of
the hair bleach/hair dye remover and the retainability of the
foamy hair bleach/hair dye remover on hair, it is preferred
that the cationic surfactant should contain an ammonium
cationic surfactant having an alkyl group with 16 or more and
22 or less carbon atoms (hereinafter, also referred to as
Comporntent b-1) and an ammonium cationic surfactant having an
alkyl group with 10 or more and less than 16 carbon atoms
(hereinafter, also referred to ag Component b-2). In this
case, the foam quality of the foamy hair bleach/hair dye

remover is also advantageously improved.

Examples of the ammonium cationic surfactant as Component

b-1 include dimethyl ammonium cationic surfactants and
trimethyl ammonium cationic surfactants. More specifically,
for example, cetyl trimethyl ammonium chloride (cetrimonium
chloride, Cl6), stearyl trimethyl ammonium chloride
(steartrimonium chloride, C18), distearyl dimethyl ammonium
chloride (C18), behenyl trimethyl aluminum chloride
{(behentrimonium chloride, C22), distearyl dimethyl ammonium

chloride {(distearyl dimonium chloride, C18), cetyl trimethyl

25




10

15

20

25

30

35

ammonium bromide (C1l6), stearyl trimethyl ammonium bromide
(C18}, stearyl trimethyl ammonium saccharine (C18), cetyl
trimethyl ammonium saccharine (C1l6), and behenyl trimethyl
ammonium methyl sulfate (C22) can be used. Among them,
trimethyl ammonium surfactants having an alkyl group with 16
or more carbon atoms are preferable, and cetyl trimethyl

ammonium or a salt thereof 1s more preferable.

Examples of the ammonium cationic surfactant as Component
b-2 include dimethyl ammonium cationic surfactants and
trimethyl ammonium cationic surfactants. More specific
examples thereof include compounds derived from those
described above as specific examples of the ammonium cationic
gurfactant as Component b-1 by changing the number of carbon
atoms in the alkyl group to 10 or more and less than 16.
Among them, trimethyl ammonium cationic surfactants having an
alkyl group with 10 or more and less than 16 carbon atoms are
preferable. Trimethyl ammonium cationic surfactants having an
alkyl group with 10 or more and 15 or less carbon atoms are
more preferable. Trimethyl ammonium cationic surfactants
having an alkyl group with 10 or more and 14 or less carbon
atoms are even more preferable. Specific examples of the
trimethyl ammonium cationic surfactantse having an alkyl group
with 10 or more and 14 cor less carbon atoms include dodecyl
trimethyl ammonium (Cl10), lauryl trimethyl ammonium (C12),
myristyl trimethyl ammconium (Cl4), and salts thereof,
preferably lauryl trimethyl ammonium (Cl2) and a salt thereof.
In this context, the number of carbon atoms in the ammonium
cationic surfactant refers to the number of carbon atoms in
the principal chain of the alkyl group. For example, the
number of carbon atoms in a double-chain cationic surfactant
refers to the number of carbon atoms in an alkyl chain having

the largest number of carbon atoms.

The content of the cationic surfactant in the mixture of
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the first and seccond agents is preferably 0.1 to 10% by mass,
and more preferably 0.5 to 5% by mass. When the content of
the cationic surfactant falls within any of these rangesg, the
effect of improving the easiness of mixing and foaming of the
hair bleach/hair dye remover and the retainability of the
foamy hair bleach/hair dye remover on hair can be obtained
favorably. Moreover, the dryness of hair after treatment with

the hair bleach/hair dye remover can also be suppressed.

To further improve the foam quality of the foamy hair
bleach/hair dye remover and hair texture after treatment with
the hair bleach/hair dye remover, it is preferred that the
content of the ammonium cationic surfactant as Component b-1
in the mixture of the first and second agents shculd be 0.1 to
10% by mass, and more preferably 0.2 to 2% by mass. Moreover,
it is preferred that the content of the ammonium cationic
surfactant as Component b-2 in the mixture of the first and
second agents should be 0.1 to 10% by mass, and more
preferably 0.4 to 4% by mass. Moreover, it is preferred that
the mass ratio of the content of the ammonium cationic
surfactant as Component b-2 in the mixture of the first and
gecond agents to that of the ammonium cationic surfactant as
Component b-1 in the same mixture should be in the range of

0.4 to 5.

The cationic polymer as Component H has the function of
improving the easiness of mixing and foaming of the hair
bleach/hair dye remover and the retainability of the foamy
hair bleach/hair dye remover on hair. Moreover, it also has
the function of improving hair texture after treatment with
the hair bleach/hair dye remover in collaboration with the
amphoteric surfactant as Component A. Therefore, the second
agent preferably contains the cationic polymer. The cationic
polymer may be incorporated in either of the first or second

agent or may be incorporated in both of the first and second
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agents.

For example, the cationic polymer may contain an amino or
ammonium group in the polymer chain or may contain a diallyl
quaternary ammonium salt as a constituent unit. Examples of
the cationic polymer include cationized cellulose derivatives,
cationic starch, cationized gquar gum derivatives, diallyl
quaternary ammonium salt-acrylamide copolymers, and quaternary
polyvinylpyrrolidone derivatives. More specific examples
thereof include dimethyl diallyl ammonium chloride-acryiamide
copolymers, dimethyl diallyl ammonium chloride-acrylic acid
copolymers, polydimethylmethylenepiperidinium chloride, and
hydroxyethylcellulose dimethyl diallyl ammonium.

Among them, cationic polymers that are in a liquid state
at 25°C are preferably used to further improve hair texture
after treatment with the hair bleach/hair dye remover.
Examples of the cationic polymers that are in a liguid state
at 25°C include MERQUAT 550 (dimethyl diallyl ammonium
chloride-acrylamide copolymer), MERQUAT 280, 295 (dimethyl
diallyl ammonium chloride-acrylic acid copolymer), and MERQUAT
100 (polydimethylmethylenepiperidinium chloride). These

commercially availlable cationic polymers are dissolved in a

solvent and are thus good in miscibility with other components.

Also when a dimethyl diallyl ammonium chloride polymer, a
dimethyl diallyl ammonium chloride-acrylamide copolymer, or a
dimethyl diallyl ammonium chloride-acrylic acid copolymer is
used as the cationic polymer, hair texture after treatment
with the hair bleach/hair dye remover is further improved.
Particularly, when a carbonate is used as the alkali agent as
Component F, the roughness of hair after treatment with the
hair bleach/hair dye remover that may be caused by the
carbonate can be suppregsed, as in the chelating agent as

Component L.
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The content of the cationic polymer in the mixture of the
first and second agents is preferably 0.05 to 5% by mass, and
more preferably 0.1 to 2% by mass. When the content of the
cationic polymer falls within any of these ranges, the effect
of improving the easiness of mixing and foaming of the hair

bleach/hair dye remover and the retainability of the foamy

hair bleach/hair dye remover on hair can be obtained favorably.

Moreover, reduction in halr texture due to the sgstickinegs of
hair after treatment with the hair bleach/hair dye remover can

also be suppressed.

To further improve halr texture after treatment with the
hair bleach/hair dye remover, it is preferred that the content
of the cationic polymer in the second agent should be 0.01 to

5% by mass, and more preferably 0.1 to 4% by mass.

The inorganic salt of alkali metal as Compcnent I has the
function of improving the easinesg of mixing and foaming of
the hair bleach/hair dye remover and the retainability of the
foamy hair bleach/hair dye remover on hair. Moreover,
particularly when hydrogen peroxide i1s used as the oxidizing
agent and the amphoteric surfactant is incorporated in the |
second agent, the inorganic salt of alkali metal also has the
function of improving the stability of the hydrogen peroxide
by stabilizing the pH of the second agent. Therefore, the
second agent preferably containsg the inorganic salt of alkali
metal. The inorganic salt of alkali metal may be incorporated
in either of the first or second agent or may be incorporated

in both of the first and second agents.

Examples of the inorganic salt of alkali metal include
chloride, gulfate, nitrate, and phosphate of alkali metal.
The alkali metal may be, for example, sodium, potassium, or

lithium. Thus, the inorganic salt of alkali metal may be, for
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example, sodium chloride, potassium chloride, sodium sulfate,

‘or potassium sulfate. From the viewpoint of pH stability, it

ig preferred that the inorganic salt of alkali metal should be

a neutral salt.

The content of the inorganic salt of alkali metal in the
mixture of the first and second agents is preferably 0.05 to
5% by mass, and more preferably 0.1 to 2% by mass. When the
content of the inorganic salt of alkali metal falls within any
of these ranges, the effect of improving the easiness of
mixing and foaming of the hair bleach/hair dye remover and the
retainability of the foamy hair bleach/hair dye remover on

hair can be obtained favorably.

For improving the pH stability of the second agent, it is
preferred that the content of the inorganic salt of alkali
metal in the second agent should be 0.01 to 5% by mass, more
preferably 0.05 to 1.5% by mass, and even more preferably 0.25
to 1.25% by mass.

Likewige, for improving the pH stability of the second
agent, it is preferred that the mass ratio (A/T) of the
content of the amphoteric surfactant in the second agent to
that of the inorganic salt of alkali metal in the second agent
gshould be 1.5 to 50, more preferably 2 to 25, even more

preferably 2 to 10, and mcst preferably 2.5 to 7.5.

To further improve the stability of hydrogen peroxide, it
ig preferred that the pH of the second agent should be 2 to 6,

and more preferably 3 to 5.

Phenoxyethanol as Component J and at least one selected
from benzoic acid and benzoatesgs as Component K have the
function of improving the easiness of mixing and foaming of

the hair bleach/hair dye remover and the retainability of the
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foamy hair bleach/hair dye remover on hair. Moreover, when
hydrogen peroxide is used as the oxidizing agent, they also
have the function of improving the stability of hydrogen
peroxide. Therefore, the second agent preferably contains the
phenoxyethanol and at least one selected from benzoic acid and
benzoates. Examples of the benzoates include sodium benzoate

and potassium benzoate.

The content of phenoxyethanol in the mixture of the first
and second agents is preferably 0.05 te 1% by mass, more
preferably 0.15 to 1% by mass, and even more preferably 0.15
to 0.8% by mass. When the content of phenoxyethanol falls
within any of these ranges, the effect of improving the
easinegs of mixing and foaming of the hair bleach/hair dye
remover and the retainability of the foamy hair bleach/hair
dye remover on hair can be obtained favorably. Moreover, the
gtability of hydrogen peroxide used as the oxidizing agent is
further improved. Furthermore, the generation of odor derived

from phenoxyethanol can be suppressed.

The content of at least one selected from benzoic acid
and benzoateg, i.e., the component K, in the mixture of the
first and second agents is preferably 0.01 to 1% by mass, more
preferably 0.1 to 1% by mass, and even more preferably 0.15 to
1% by mass. When the content of the component K falls within
any of these ranges, the effect of improving the easiness of
mixing and foaming of the hair bleach/hair dye remover and the
retainability of the foamy hair bleach/hair dye remover on
hair can be obtained favorably. Moreover, the stability of
hydrogen peroxide used as the oxidizing agent is further
improved. Furthermore, rise in the alkali level of the hair
bleach/hair dye remover that is responsible for scalp
stimulation when the hair bleach/hair dye remover is applied
to hair, or reduction in the solubility of benzoic acid and

benzoates can also be suppressed.
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When the second agent contains hydrogen peroxide, it is
preferred, for improving the stability of hydrogen peroxide by
suppressing the decomposition of hydrogen peroxide, that the
mass ratio (J/K) of the content of phenoxyethanol in the
gsecond agent to that of at least one selected from benzoic
acid and benzoates in the second agent should be 0.2 to 2.5,

and more preferably 0.2 to 1.0.

The oxidizing agents have the function of decolorizing
melanin contained in hair. IExamples of the oxidizing agent
include hydrogen peroxide, urea peroxide, melamine peroxide,
sodium percarbonate, potasgsium percarbonate, sodium perborate,
potassium perborate, ammonium persulfate, sodium peroxide,
potassium peroxide, magnesium peroxide, barium peroxide,
calcium peroxide, strontium peroxide, hydrogen peroxide
adducts of sulfate, hydrogen peroxide adducts of phosphate,
and hydrogen peroxide adducts of pyrophosphate.

The content of the oxidizing agent in the second agent is
preferably 0.1 to 15.0% by mass, more preferably 2.0 to 9.0%
by mass, and most preferably 3.0 to 6.0% by mass. When the
content of the oxidizing agent falls within any of these
ranges, melanin in hair can be decolorized favorably without
largely damaging the hair when the hair bleach/hair dye

remover ig applied to the hair.

When the second agent contains hydrogen peroxide as the
oxidizing agent, it is preferred, for improving the stability
of hydrogen peroxide, that the second agent should contain a
stabilizer such as hydroxyethanediphosphonic acid and a salt
thereof. Examples of the salt of hydroxyethanediphosphonic
acid include tetrasodium hydroxyethanediphosphonate and

digodium hydroxyethanediphosphonate.
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The second agent may further contain components generally
contained in the conventional hair bleach/hair dye remover
without impairing the effect of each component in the second
agent. For example, the components that may be contained in
the first agent except for the alkali agent may be
incorporated appropriately without impairing the effect of the

present invention.

The second agent has a ligquid form. The liquid form
described herein conceptually encompasses gels, creams, and

emulsions.

For example, any of water, ethanol, n-propanol,
isopropancl, methyl celliosolve, ethyl cellosolve, methyl

carbitol, ethyl carbitol, benzyl alcohol, phenethyl alcohol,

v-phenylpropyl alcohol, cinnamic¢ alcohol, anise alcohol, p-
methylbenzyl alcohol, w-dimethylphenethyl alcocheol, o-
phenylethanol, phenoxyethanol, phenoxyisopropanol, 2-
benzyloxyethanol, N-alkylpyrrolidone, alkylene carbonate, and
alkyl ether are used as solvents for dissolving each component
in the second agent. Among them, water is preferably used
because of its good ability to dissolve each component in the f
gecond agent. When water is used as a solvent, the content
{content in use) of water in the mixture of the first and
second agents is preferably 50% by mass or more, and more I

preferably 60% by mass or more.

The second agent is prepared by mixing the components of !
the second agent. The order in which the components of the
gsecond agent are mixed is not particularly limited. For
improving the stability of hydrogen peroxide by improving the
pH stability of the second agent by the action of the
inorganic salt of alkalili metal, it is preferred that before
mixing of hydrogen peroxide and the amphoteric surfactant, the

components of the second agent except for hydrogen peroxide
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should be mixed first to prepare an amphoteric surfactant-
containing agueous solution. It is preferred that the mixing
of hydrogen peroxide and the amphoteric surfactant should be
performed by mixing this amphoteric surfactant-containing
agqueous golution with a hydrogen peroxide-containing agueous

solution.

The amphoteric surfactant-containing agqueous solution is
prepared, for example, by mixing the amphoteric surfactant and
water with all of other components, if any, except for
hydrogen peroxide and the inorganic salt of alkali metal and
then further mixing the inorganic salt of alkali metal
therewith. All of the other components may be mixed with a
mixture obtained by mixing the amphoteric surfactant and water
with the inorganic salt of alkali metal. Alternatively, the
amphoteric surfactant and water may be mixed with a portion of
the other components and then further mixed with the inorganic
salt of alkali metal and the remaining portion of the other

components in this order.

Alternatively, the amphoteric surfactant-containing
agueous solution can also be prepared by mixing the inorganic
salt of alkali metal with all of other components, if any,
except for hydrogen peroxide and the amphoteric surfactant and
then further mixing the amphoteric surfactant therewith. All
of the other components may be mixed with a mixture obtained
by mixing the inorganic salt of alkali metal with the
amphoteric surfactant. Alternatively, the inorganic salt of
alkali metal may be mixed with a portion of the other
componentsg and then further mixed with the amphoteric
surfactant and the remaining portion of the other components

in this order.

The content of the amphoteric surfactant in the

amphoteric surfactant-containing agueous solution is
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preferably 10 to 50% by mass, more preferably 20 to 40% by
mass, and even more preferably 30 to 40% by mass. When the
content of the amphoteric surfactant is 10% by mass or more,
the effect of improving the stability of hydrogen peroxide can
be obtained favorably. When the content of the amphoteric
surfactant is 50% by mass or lesg, the amphoteric surfactant

can be prevented from being deposited.

The content of the inorganic salt of alkali metal in the
amphoteric surfactant-containing agqueous sclution is
preferably 0.1 to 20% by mass, more preferably 0.5 to 15% by
mass, even more preferably 2.5 to 12.5% by mass, and most
preferably 3 to 10% by mass. When the content of the
inorganic salt of alkali metal falls within any of these
ranges, the effect of improving the stability of the hydrogen

peroxide can be obtained favorably.

The mass ratio (A/I) of the content of the amphoteric
surfactant in the amphoteric surfactant-containing agqueous
solution to that of the inorganic salt of alkali metal in the
amphoteric surfactant-containing agueous solution is
preferakly 1.5 to 50, more preferably 2 to 25, even more
preferably 2 to 10, and most preferably 2.5 to 7.5. When this
mass ratio falls within any of these ranges, the stability of

the hydrogen peroxide is further improved.

It is preferred that the amphoteric surfactant and the
inorganic salt of alkali metal should be mixed with each other
within their respective predetermined concentration ranges in
the preparation of the amphoteric surfactant-containing

agueous solution.

For example, when the amphoteric surfactant is mixed with
water and then the inorganic salt of alkali metal is added to

the mixture, the amount of water added with respect to 1 part
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by mass of the amphoteric surfactant is preferably 0.5 to 4
parts by mass, and more preferably 1 to 3 parts by mass. If
this amount of water added is less than 0.5 parts by mass, the
solubility of the amphoteric surfactant might be reduced. If
this amount of water added exceeds 4 parts by mass, the pH
stability of the second agent, and by extension, the stability
of the hydrogen peroxide, might be reduced as a result of the
decreased concentration of the amphoteric surfactant in the

amphoteric surfactant-containing agueous solution.

Moreover, for example, when the inorganic salt of alkali
metal is mixed with water and then the amphoteric surfactant
is added to the mixture, the amount of water added with
respect to 1 part by mass of the inorganic salt of alkali
metal is preferably 5 to 30 parts by mass, and more preferably
10 tc 20 parts by magss. If this amount of water added is less
than 5 parts by mass, the solubility of the inorganic salt of
alkali metal might be reduced. TIf this amount of water added
exceeds 30 parts by mass, the pH stability of the second agent,
and by extension, the stability of the hydrogen peroxide,
might be reduced as a result of the decreased concentration of
the inorganic salt of alkali metal in the amphoteric

surfactant-containing aqueous soclution.

The content of the hydrogen peroxide in the hydrogen
peroxide-containing aqueous solution mixed with the amphoteric
surfactant-containing aqueous solution in the preparation of
the second agent is preferably 25 to 40% by mass or 30 to 35%
by mass. If this content of the hydrogen peroxide is less
than 25% by mass, the stability of the hydrogen peroxide in
the second agent may be reduced. If this content of the
hydrogen peroxide exceeds 40% by mass, such a hydrogen
peroxide-containing aquecus solution is difficult to obtain as
a commercially available product, and the rate of

decomposition of the hydrogen peroxide might be increased
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during storage.

The hair bleach/hair dye remover is prepared in a foamy
form by mixing the first and second agentg and foaming the
mixture by shaking and then applied in a necegsary amount to

hair by hand using thin-gloves or with a comb or brush.

<Three-part hair bleach/hair dye removers

The three-part hair bleach/hair dye remover comprises,
for example, a first agent containing an alkali agent, a
second agent having the same composition as that of the second
agent in the two-part hair bleach/hair dye remover, and a
third agent having the same composition ag that of the first
agent in the two-part hair bleach/hair dye remover except that
the alkali agent is omitted. This hair bleach/hair dye
remover ig prepared in a foamy form by mixing all of the first,
second, and third agents and foaming the mixture by shaking
and then applied to hair for bleaching hair or removing dye
from hair. The three-part hair bleach/hair dye remover thus

congtituted has favorable storage stability.

Next, a hair cosmetic used for preparing a hair
bleach/hair dye remover having a foamy form will be desgcribed

with reference to Figs. 1(a) to 2.

As shown in Fig. 1{a), the hair cosmetic comprises a hair
bleach/hair dye remover 10 and a liquid-tight sealable
container 20 as a foaming tool for shaking the hair
bleach/hair dye remover 10. A first agent 11 and a second
agent 12 in the hair bleach/hair dye remover 10 are
individually packaged and contained in the container 20 foxr
storage until use. The package forms of the first agent 11
and the second agent 12 are not particularly limited and may

be, for example, any of bottle, pillow, and tube packages.
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The container 20 is provided with a bottomed cylindrical
main body 21 and a hemispherical 1id 22 for sealing the
cpening of the main body 21. The main body 21 has a shape
having the opening larger in diameter than the bottom.

Moreover, the main body 21 has a curved inside surface.

The peripheral edge of the lid 22 is flanged with a
fitting portion, and this fitting portion is fitted to the
opening of the main body 21. For the container 20 shown in
Fig. 1{(a), the fitting portion of the 1lid 22 is fitted toc the
opening of the main body 21, and the 1id 22 is turned such
that the 1lid 22 is attached to the main body 21 in a liquid-

tight manner.

The container 20 1s formed such that it can contain the
individually packaged first agent 11 and second agent 12.
Specifically, as shown in Fig. 1(a), the container 20 is used
as an exterior package that stores together the first agent 11
and the second agent 12 until use of the hair bleach/hair dye
remover 10. The container 20 not only contains the first
agent 11 and the second agent 12 but may contain accessories
such as gloves and instructions used in hair bleaching or hair
dye removal treatment. From the viewpoint of weight reduction,
it is preferred that the container 20 should be formed from a
regin or paper provided with water regisgtance. Print can also
be made on the outside surface of the main body 21, for

example, using a shrink film.

In use, the 1lid 22 isg first removed from the main body 21,
and the individually packaged first agent 11 and second agent
12 are taken out of the main body 21. Next, the packages of
the first agent 11 and the second agent 12 are opened. As
shown in Fig. 1(b}, the first agent 11 and the second agent 12
are put in the main body 21. As a result, the first agent 11
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and the second agent 12 come into contact with each other in
the main body 21 to obtain a mixture 13. Subsequently, as
shown in Fig. 1{(c), the 1lid 22 is attached to the main body 21,
and the container 20 is shaken up and down. During this
shaking, the mixing of the first agent 11 and the second agent
12 proceeds in the container 20, and ailr is mixed into the
mixture 13 by shaking. The mixture 13 is foamed by thus
shaking up the mixture 13 with air. Then, after the
predetermined number of shakes of the container 20, the
shaking is stopped to complete foaming. A foamy hair
bleach/hair dye remover 14 thus obtained is directly taken out
of the main bedy 21, for example, by hand, after removal of
the 1id 22 from the main body 21 as shown in Fig. 1(d), and
applied to hair. This hair bleach/hair dye remover is
prepared in a foamy form and can thus easgily conform to hair
without dripping. After the application of the hair
bleach/hair dye remover to hair, hair bleaching or hair dye
removal proceeds while the halr bleach/hair dye remover is
left. After a lapse of the predetermined time, the hair is
washed with water or hot water for washing off the hair
bleach/hair dye remover on the hair to complete the hair

bleaching or hair dye removal treatment.

Since the main body 21 has a bottomed cylindrical shape
having the opening larger in diameter than the bottom as shown
in Fig. 2, the foamy hair bleach/hair dye remover 14 in the
main body 21 is easily taken out, for example, by hand.
Moreover, since the main body 21 has a curved inside surface,
the foamy hair bleach/hair dye remover 14 in the main body 21
can be taken out easily even by hand without leaving a large

portion.

It is preferred that the ratio (mL/g) of the interior
content (mL} of the container 20 to the mass {(g) of the

mixture 13 of the first agent 11 and the second agent 12 of
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the hair bleach/hair dye remover should be in the range of 2
tc 15. When this ratio ig 2 or more, a vacant space in the
container 20 containing the mixture 13 is easily secured,
promoting the mixing of air into the mixture 13 by shaking.
As a result, the number of shakes necessary for sufficiently
foaming the mixture 13 can be reduced. However, if the ratio
exceeds 15, the foamy hair bleach/hair dye remover 14 in the
container 20 might be difficult to take out due to an
increased redundant space in the container 20 after the

completion of foaming.

The container 20 has a larger size in the height
direction than that in the diameter direction. Therefore, the
container 20 is easy to grasp. The height (represented by hl
in Fig. 2) of an accommodating portion in the container 20 is
preferably 10 to 25 cm. When this height hl is 10 cm or
larger, the sufficient interior volume of the container 20 is
easily secured. However, if the height hl exceeds 25 cm, the
container 20 might be difficult to handle due to its too large

size,

It is preferred that the ratio (hi/h2) of the height hl
{cm) of the accommodating portion in the container 20 to the
height (cm; represented by h2 in Fig. 2) of the mixture 13 of
the hair bleach/hair dye remover before foaming in the
container 20 should be in the range of 2 to 15. When this
ratio ig 2 or more, a vacant space in the container 20
containing the mixture 13 is easily secured, promoting the
mixing of air into the mixture 13 by shaking. As a result,
the number of shakes necessary for sufficiently foaming the
mixture 13 can be reduced. However, if the hl/h2 ratio
exceeds 15, the foamy hair bleach/hair dye remover 14 in the
main body 21 might be difficult to take out due to an
increased redundant space in the main body 21 after the

completion of foaming.
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This embodiment has the fcllowing advantages.

The two-part hair bleach/hair dye remover of thisg
embodiment comprises a powdery first agent and a liguid second
agent. A foamy hair bleach/hair dye remover obtained by
mixing the first and second agents and foaming the mixture by
shaking has small bubbles. In this case, the need of using
foam homogenizing means as described in Patent Document 3 is
eliminated. Thus, the hair bleach/hair dye remover can be

mixed and foamed easily. Moreover, the foamy hair bleach/hair

dye remover having small bubbles is favorably retained on hair.

The hair bleach/hair dye remover can be foamed easily to
a high degree using the container 20 having a simple structure
shown in Figs. 1{a) to 2, without using a foamer contailner
having a complicated structure or a propellant as in aerosols.
Moreover, when this container 20 is used, the foamy hair
bleach/hair dye remover can be obtained easily in relatively
large amounts by single operation. Furthermore, the foaming
procedures using this container 20 are easily performed
without the need of skills and can thus be performed with

enjoyment.

When the hair bleach/hair dye remover containg an
amphoteric surfactant, the easiness of mixing and foaming of
the hair bleach/hair dye remover is improved, and the
retainability of the foamy hair bleach/hair dye remover on
hair is improved. The amphoteric surfactant can also emulsify
the second agent for adjustment to appropriate viscosity or

improvement in viscosity stability.

When the hair bleach/hair dye remover contains a cationic
gurfactant, the easiness of mixing and foaming of the hair

bleach/hair dye remover is improved, and the retainability of

41




10

15

20

25

30

35

the foamy hair bleach/hair dye remover on hair is improved.

When the hair bleach/hair dye remover further contains an
anionic surfactant in addition to the cationic surfactant, it
is preferred that the hair bleach/hair dye remover should be
constituted such that the aniconic surfactant and the cationic
surfactant come into contact with each other in the presence
of a solvent in use of the hailr bleach/hair dye remover. In
this case, the easgsiness of mixing and foaming of the hair
bleach/hair dye remover is further improved, and the
retainability of the foamy hair bleach/hair dye remover on
hair is also further improved. Moreover, the foamability of
the hair bleach/hair dye remover 1s improved, and the

durability of foam obtained by foaming is also enhanced.

When the cationic surfactant contains an ammonium
cationic surfactant having an ailkyl group with 16 or mere and
22 or less carbon atoms and an ammonium cationic surfactant
having an alkyl group with 10 or more and less than 16 carbon
atoms, the easiness of mixing and foaming of the hair
bleach/hair dye remover is further improved, and the
retainability of the foamy hair bleach/hair dye remover on
hair is also further improved. Moreover, the foam quality of

the foamy hair bleach/hair dye remover is improved.

When the hair bleach/hair dye remover contains an anionic
surfactant or an amphoteric surfactant, it becomes easy to

enhance the foamability of the hair bleach/hair dye remover.

Also when the first agent in the hair bleach/hair dye
remover contains a nonionic polymer, the easiness of mixing
and foaming of the hair bleach/hair dye remover is improved,
and the retainability of the foamy hair bleach/hair dye
remover on hair is improved. Moreover, the foam quality of

the foamy hair bleach/hair dye remover, for example, the
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homogeneity or elagticity of foam, is also improved.

Also when the first agent in the hair bleach/hair dye
remover contains a thickener, the easiness of mixing and

foaming of the hair bleach/hair dye remover is improved, and

the retainability of the foamy hair bleach/halir dye remover on

hair is improved. Moreover, the hair bleach/hair dye remover
when applied to hair drips insubstantially from the hair by
virtue of appropriate viscosity imparted by the thickener to

the hair bleach/hair dye remover.

The hair bleach/hair dye remover may contain an anionic
surfactant, a cationic surfactant, a thickener other than
starch, and starch. The starch may be incorporated in the
first agent having a powdery form, and the hair bleach/hair
dye remover may be constituted such that the anionic
surfactant and the cationic surfactant come into contact with
each other in the presence of a solvent in use of the hair
bleach/hair dye remover. In this case, the onset of a
thickening effect can quickly take place during the mixing of

the first and second agents.

When the starch is incorporated in the powdery first
agent, the rate of onset of a thickening effect can be
accelerated during the mixing of the first and second agents.
In addition, the wviscosity stability of the hair bleach/hair

dye remover can be improved.

Algso when the second agent in the hair bleach/hair dye
remover contains a cationic polymer, the easiness of mixing
and foaming of the hair bleach/hair dye remover is improved,
and the retainability of the foamy hair bleach/hair dye
remover on halr is improved. Moreover, hair texture after
treatment with the hair bleach/hair dye remover can be

improved. Particularly, when the cationic polymer is
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incorporated together with hydrogen peroxide in either of the
first or second agent of the hair bleach/hair dye remover, the
hailr texture improving effect of the cationic polymer can be

enhanced.

Also when the second agent in the hair bleach/hair dye
remover containg an inorganic salt of alkali metal, the
easiness of mixing and foaming of the hair bleach/hair dye
remover is improved, and the retainability of the foamy hair
bleach/hair dye remover on hair is improved. Moreover, when
hydrogen peroxide is used as an oxidizing agent and an
amphoteric surfactant is incorporated in the second agent, the
inorganic salt of alkali metal can improve the stability of

the hydrogen peroxide.

Also when the second agent in the hair bleach/hair dye
remover containg phenoxyethanol and at least one selected from
benzoic acid and benzoates, the easiness of mixing and foaming
of the hair bleach/hair dye remover ig improved, and the
retainability of the foamy hair bleach/hair dye remover on
hair is improved. Moreover, when hydrogen peroxide is used as
an oxidizing agent, phenoxyethancl and benzoic acid or

benzoates can improve the stability of the hydrogen peroxide.

When hydrogen peroxide is used as an oxidizing agent, the
combined use of the surfactant, phenoxyethanol, and at least
one selected from benzoic acid and benzoates can further

improve the stability of hydrogen peroxide.

It is preferred that the alkali agent should be a
carbonate. Moreover, when the content of the chelating agent
in the mixture of the first and second agents is 1 to 5% by
mass, it is preferred that the mass ratio of the content of
the carbonate in the mixture of the first and second agents to

that of the chelating agent in the same mixture should be 0.02
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to 6.5. In this case ag well, the easiness of mixing and
foaming of the hair bleach/hair dye remover is improved, and
the retainability of the foamy hair bleach/hair dye remover on
hair is improved. Moreover, reduction in hair texture after
treatment with the hair bleach/hair dye remover that is caused

by the use of the carbonate can be suppressed.

Second embodiment

Hereinafter, a second embodiment of the present invention
will be described. A hair cosmetic composition according to
the second embodiment is a two-part hair dye. The hair dye of
this embodiment comprises, for example, a powdery first agent
and a liquid second agent containing at least an oxidizing
agent. Thig hair dye is prepared in a foamy form by mixing
the first and second agents and foaming the mixture by shaking

and then applied to hair for dyeing hair.

In addition to an alkali agent as Component F, the first
agent further contains, for example, an anionic surfactant as
a component €, a nonionic polymer as a component D, a
thickener as a component E, a chelating agent as a component L,

and an oxidation dye.

The oxidation dye can develop color due to oxidative
polymerization induced by the oxidizing agent contained in the
second agent of the hair dye and comprises at least a dye
intermediate. The oxidation dye may contain a coupler in

addition to the dye intermediate.

Examples of the dye intermediate include p-
phenylenediamine, toluene-2,5-diamine (p-toluylenediamine), N-
phenyl-p-phenylenediamine, 4,4’-diaminodiphenylamine, p-
aminophenol, o-aminophenol, p-methylaminophenol, N,N-bis(2-

hydroxyethyl) -p-phenylenediamine, 2-hydroxyethyl-p-
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phenylenediamine, o-chloro-p-phenylenediamine, 4-amino-m-

cresol, 2-amino-4-hydroxyethylaminocanisole, 2,4-diaminophenol,
and salts thereof. Only one kind of the dye intermediate may
be used, or two or more kinds of the dye intermediates may be

used in combination.

The coupler develops color through binding to the dye
intermediate. Examples of the coupler include resorcin, 5-
amino-o-cresol, m-aminophenol, o-naphthol, 5-(2-
hydroxyethylamino) -2 -methylphenol, m-phenylenediamine, 2,4-
diaminophenoxyethancl, toluene-3,4-diamine, 2,6-
diaminopyridine, diphenylamine, N,N-diethyl-m-aminophenoi,
phenyl methyl pyrazolone, and salts thereof. Only one kind of
the coupler may be used, or two or more kinds of the couplers
may be used in combination. The oxidation dye containing both
of the dye intermediate and the coupler is preferably used
becauge it is easy to change the color tone of hair to a

desired one.

The first agent in the hair dye may further contain, as
appropriate, at least one selected from oxidation dyes and
direct dyes listed in, for example, “Japanese Standards of
Quasi-Drugs Ingredients” {(issued in June 2006, Yakuji Nippo

Ltd.).

The second agent in the hair dye has, for example, the
game composition as that of the second agent in the hair

bleach/hair dye remover according to the first embodiment.

The first agent in the hair dye has a powdery form. The
gsecond agent has a ligquid form. The hair dye is prepared in a
foamy form by mixing the firsﬁ and second agents and foaming
the mixture by shaking and then applied in a necessary amount
to halr by hand using thin-gloves or with a comb or brush.

The preparation of the hair dye having a foamy form may be
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performed using the container 20 shown in Figs. 1l(a} to 2, as
in the hair bleach/hair dye remover according to the first

embodiment .

The gecond embodiment has the following advantages in

addition to those of the first embodiment.

The hair dye of the second embodiment comprises a powdery
first agent and a liquid second agent. A foamy hair dye
obtained by mixing the first and second agents and foaming the
mixture by shaking has small bubbles. Thus, the hair dye can
be mixed and foamed easily, as in the hair bleach/hair dye
remover of the first embodiment. Moreover, the foamy hair dye

is favorably retained on hair.

The first and second embodiments may be modified as

follows.

Although the hair cosmetic compeositions of the first and
second embodimentg comprise a powdery first agent and a liquid
gecond agent, the first and second agents may be in liquid and
powdery forms, respectively. In this case as well, the
easiness of mixing and foaming of the hair cosmetic
composition and the retainability of the foamy hair cosmetic
composition on hair can be improved. When the first agent has
a liguid form, ammonia or alkanoclamine that is in a liquid

state at 25°C may be used as an alkali agent.

The two-part hair dye of the second embodiment may be
constituted by changing it to a three-part type comprising at
least a powdery agent and a ligquid agent or a multipart type

comprising four or more agents.

In the first and second embodiments, the foaming

procedures performed for obtaining a foamy hair cosmetic
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composition may be changed as follows: the hair cosmetic
composition may be made foamy by mixing air by application of
vibration into the hair cosmetic composition before foaming.
Alternatively, the hair cosmetic composition may be made foamy
by mixing air by application of rotation into the hair
cosmetic composition before foaming. Specifically, the
foaming of the hair cosmetic composition by shaking means that
the hair cosmetic composition is made foamy by shaking up the
hair cosmetic composition with air, by applying vibration to
the hair cosmetlic composition, or by applying rotation to the

hair cosmetic composition.

According to such types of the foaming procedures, the
foaming tool used for foaming the hair cosmetic composition
can be changed. For example, when the hair cosmetic
composition is foamed mainly by application of vibration, a
vibrator and a hand-operated whisk are preferable as the
feoaming tool. When the hair cosmetic compogition is foamed
mainly by application of rotation, a stirring rod, a stirring
bar, and an electric whisk are preferable as the foaming tool.
The foaming of the hair cosmetic composition using such a
foaming tool is performed within, for example, a container
having an opening at the upper end, after addition of the hair
cosmetic composition to the container. In any of these cases,
the hair cosmetic composition can be foamed easily and

favorably.

The shape of the main body 21 of the container 20 shown
in Figs. 1{(a) to 2 is not limited to a bottomed cylindrical
shape and may be, for example, a bottomed rectangular tubular
form. Moreover, the shape of the lid 22 may be changed
appropriately according to, for example, the shape of the main

body 21.

The storage state of the individually packaged first and
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second agents before use is not limited to the state in which
they are contained in the container 20 as shown in Fig. 1(a).
Specifically, at least one of the first and second agents may

be stored outside the container 20.

For foaming the hair cosmetic composition by shaking up
it with air, the container 20 may be shaken, for example, by
turning the wrist of hand grasping the container 20, instead

of shaking the container 20 up and down as shown in Fig. 1l({c).

Examples

Next, the present invention will be described more
specifically with reference to Examples and Comparative

Examples.

Test 1

Hair bleaches of Examples 1-1 to 1-12 and Comparative
Exampleg 1-1 to 1-8 were prepared. The hair bleaches of
Examples 1-1 to 1-12 were a two-part type comprising a powdery
first agent and an emulsion second agent. The first and
second agents in the hair bleaches of these Examples had the
compositions shown in Table 1. The hair bleaches of
Comparative Examples 1-1 to 1-8 were a two-part type
comprising liquid first and second agents. The first and
gsecond agents in the hair bleaches of these Comparative
Exampleg had the compositions shown in Table 2. In Tables 1
and 2, units for the numeric values representing the content
of each component in the hair bleaches are % by mass. The
first and second agents of the hair bleaches of Examples were
mixed at a mass ratio of 1:5. The first and second agents of

the hair bleaches of Comparative Examples were mixed at a mass

ratio of 1:1.5.
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In Examples 1-1 to 1-11 and Comparative Examples 1-3 and
1-7, the mixing of the first and second agents was performed
using a shaker comprising the same container as the contailner
20 shown in Figs. 1l{(a) to 2. More specifically, after
addition of the first and second agents to the container, the
container was shaken twenty times to obtain a foamy hair
bleach. In Example 1-12, a foamy hair bleach was obtained
using a whisk {(muddler for hair coloring agents). In
Comparative Examples 1-1 and 1-5, the first and second agents
were mixed without foaming in a squeeze foamer container 1
(container included in PRETTIA {manufactured by Kao Corp.))
and then discharged from the container to obtain a foamy hair
bleach. In Comparative Examples 1-2 and 1-6, the first and
second agents were mixed without foaming in a pump discharging
container (FS5L-type foamer container; manufactured by Daiwa
Can Company) and then discharged from the container to obtain
a foamy hair bleach. In Comparative Examples 1-4 and 1-8, the
first and second agents were mixed by shaking using a squeeze
foamer container 2 {container included in PRETTIA
(manufactured by Kao Corp.) except that a dip tube for suction
wag omitted) and then discharged from the container teo cbtain
a foamy hair bleach. The hair bleach of each of Examples and
Comparative Examples was evaluated for the easiness of mixing
and foaming and retainability on hair. The results are shown

in Tables 1 and 2.

The “Mass ratio of carbonate (£-1)/L” column of Table 1
represents the mass ratic of the content of the carbonate in
the hair bleach in use to that of the chelating agent in the

same hair bleach.

<Easiness of mixing and foamings>

Whether or not the mixing and foaming of the first and

gsecond agents in the hair bleach of each of Examples and
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Comparative Examples was easy was evaluated on a 1-to-5 scale
as follows.
5: Exceedingly easy.
Considerably easy.

4
3: Slightly easy.
2: Less easy.

1

Not easy.
<Retainability on hairs>

A hair bundle of 30 cm in length was dangled, and the
foamy hair bleach of each of Examples and Comparative Examples
wag attached to the upper portion of the hair bundle. Then,
the movement of the attached foam was observed after being
left for 30 minutes, and evaluated on a 1-to-5 scale as
follows.

5: The foam does not move.

The foam moveg insubstantially.

4
3: The foam does not show much movement.
2: The foam moves considerably.

1

The foam moves very much.
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1i i ui Lii 7] i V] 1 i i i i
First agent (powdery)

(F} |Ammonium sulfate 15 15 15 15 15 15 15 15 15 15 15 15
Magnesium stearate 1 1 i 1 1 1 1 1 1 1 1 1
Trisodium

(L) |ethylenediaminehydroxyethyltiace- 4 4 4 4 4 4 4 4 4 4 4
tate

(D} [Cyclodextrin 5 5 5 5 5 5 5 5 5 5 5

(D) [Potato starch 10 10 10 10 10 10 10 10 10 10 10

(G) |Disodium lauryl sulfosuccinate 5 17 5 5 5 5 5 5 5 5 5

(L) |Tetrasodium edetate 5 5 5 5 5 5 5 § 5 5

(E} [Carboxymethylcefiulose 2 2 2 2 2 2 2 2 2 2 2

(f-1) |Sodium carbonate 25 25 25 25 25 25 25 25 25 25 25 25

(E) |Mydioxyethylcefiulose 15 15 15 18 15 30 17 15 15 15 15 15
Ascorbic acid 0.1 0.1 0.1 0.4 0.1 0.1 0.1 01 0.1 0.1 0.1 0.1
Sedivm sulfate 129 0.9 129 178 1 129 129 | 129 129 | 129 129 | 218 129
Tolal amount of first agent 100 100 100 100 100 100 100 100 100 100 100 100
Second agent (liquid)

(G) {35 wiv% hydrogen peroxide 12 12 12 12 12 12 12 12 12 12 12 12

(A) ge"";‘i’::t"" fatty acid amidopropyl | 5 , 378 | 24 | 24 | 24 | 24 | 24 | 24 | 24 | 24 | 24

{b-2) [Lauryl timethyl ammonium chloride [ 1 1 1 1 1 1 1 1 1
(-1} [Cetyl trimethyl ammonium chioride | 038 | 0.38 0.38 138 | 038 | 038 | 038 [ 038 | 038 | 038 | 038

(C) |Disodium lauryl sulfosuccinate 1
Dimethyl diallyl ammonium chloride-

H) acrylanz’i do coypolymer 002 | 002 | @02 | 002 | 002 | 002 | 002 002 | 002 | 002 | 002

H) cF:’P:JIIérgtljrlr;etl1ylmethyIeneprpendln|um 05 05 05 05 05 05 05 05 05 05 o5
Hydroxyethanediphosphonic acid 02 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

{J) [Phenoxyethanol 0.2 02 0.2 0.2 0.2 02 0.2 0.2 0.2 0.2 0.2
Dipropylene glycol 015 | 015 | 015 | 015 | 015 | 015 | 015 | 045 | 015 | 015 | 015 | 015

{K) |Sodium benzoate 0.2 0.2 0.2 0.2 0.2 02 02 0.2 0.2 0.2 02

{l) |Sodium chioride 04 04 0.4 04 0.4 04 0.4 0.4 0.4 0.4 04
Purified water Remain-|Remain-|Remain-; Remain-| Remain- | Remain-{ Remain- |Remain- | Remain- | Remain- | Remain- | Remain-

der der der der der der der der der der der der
Total amount of second agent 100 100 100 100 100 100 100 100 100 100 100 100
g:g'g%a;&g:g?ggg) between 15 1.5 15 1:5 15 15 15 15 15 15 15 i5
Mass ratio of carbonate (f-1)IL 278 | 278 ¢ 278 | 278 | 278 | 278 | 278 | 278 | 278 | 278 - 278
Foam preparation container Shaker | Shaker | Shaker | Shaker | Shaker | Shaker | Shaker | Shaker | Shaker | Shaker | Shaker | Whisk
Evaluation
Easiness of mixing and foaming 5 5 5 3 5 4 5 5 5 ) 4
Retainability on hair 5 4 3 3 4 4 5 5 5 5 4
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Table 2

= £2 £2 23 £2 £¥® £z £z
52 | 52 | B2 | 52| % | & | B2 | B2
E5 | E5 | E5 | E§ | E5 | Es | E§ | ES
O w O Qw [ 1) [N 1T O w O w O w
First agent (Fquid)
28% ammonia 8.5 8.5 8.5 85 6 6 6 6
(f-1) [Ammonium bicarbonate 8 8 8 8 10 10 10 10
Decyl poly(1.4)glucoside 32 32 32 32 6 ] & 6
POE(23) lauryl ether 2 2 2 2 2 2 2 2
Propylene glycol 4 4 4 4 4 4 4 9
Ethanol 7 7 7 7
(H) Eé"&ﬁ"ﬁhfiiyéﬁ?nﬁ"mm ohloride-| g 05 05 05 05 05 05 05
(L) |Tetrasodium edefate 0.1 0.1 a1 0.1 0.1 0.1 0.1 0.1
Ascorbic acid 0.4 04 04 04 03 0.3 0.3 03
Anhydrous sodium sulfite 05 0.5 05 05 04 0.4 04 04
Purified water Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Remainder
Tolal amount of first agent 100 100 100 100 100 100 100 100
Second agent (liquid)
(G) |35 wiv% hydrogen peroxide 16.3 16.3 16.3 16.3 16.3 16.3 16.3 16.3
(c) |Sodium POE(2.5) lauryl ether 19 19 19 19 05 05 05 05
sulfate
Glycerin mono-2-ethylhexyt ether 0.1 0.1 0.1 0.1
(&) |Amidoprapyl betaine laurate 0.1 0.1 0.1 01
Lauric acid 0.04 0.04 0.04 0.04 0.01 0.01 0.01 0.01
Cetyl alcohol 0.6 0.6 0.6 06 0.58 0.58 0.58 0.58
Stearyl alcohol 0.18 0.15 0.15 0.15
Hydroxyethanediphosphenic acid 0.08 0.08 0.08 0.08 0.08 0.08 0.08 .08
il el s o o] o e g
Purified water Remainder | Remainder | Remainder | Remaingder | Remainder | Remainder | Remainder | Remainder
Total amount of second agent 100 100 100 100 100 100 100 100
2ﬂ§g§éﬂglgzgﬁzgﬁg)be“me" 1115 115 115 115 115 115 115 115
Squeeze Pump Squeeze | Squeeze Pump Squeeze
Foam preparalion container foamer | discharging | Shaker foamer foamer | discharging |  Shaker foamer
container 1 | container container 2 | container 1 | container container 2
Evaluation
Easiness of mixing and foaming 1 1 5 4 1 1 5 4

Retainability on hair

As shown in Table 1,

the foamy hair bleaches of Examples

that were prepared by using the powdery first agent and the

ligquid second agent and shaking the mixture using a shaker

produced favorable results in both the evaluations for the

easiness of mixing and foaming and retainability on hair.

Ags shown in Table 2,
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Comparative Examples 1-1 and 1-5 that were prepared by using
the gqueeze foamer container 1 and mixing the first and second
agents without foaming, followed by discharge from the
container produced results inferior to those of Examples in
both the evaluations for the easiness of mixing and foaming

and retainability on hair.

The foamy hair bleaches of Comparative Examples 1-2 and
1-6 that were prepared by using the pump discharging container
and mixing the first and seccnd agents without foaming,
followed by discharge from the container produced results
inferior to those of Examples in both the evaluations for the

easiness of mixing and feoaming and retainability on hair.

The foamy hair bleaches of Comparative Examples 1-32 and
1-7 that were prepared by using the first and second agents
both in a liquid form and shaking the mixture using a shaker
produced results inferior to those of Examples in the

evaluation for retainability on hair.

The foamy hair bleaches of Comparative Examples 1-4 and
1-8 that were prepared by using the squeeze foamer container 2
and ﬁixing the first and second agents by shaking, followed by
discharge from the container produced results inferior to

those of Examples in the evaluation for retainability on hair.
Test 2
(Examples 2-1 to 2-9)

Oxidation hair dyes of Examples 2-1 to 2-9 were prepared.
These oxidation hair dyes were a two-part type comprising a
powdery first agent and a liquid second agent. The first and
second agents had the composition shown in Table 3. In Table

3, units for the numeric values representing the content of
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each component in the oxidation hair dyes are % by mass. The
first agent is not necessarily required to have a powdery form,
and the second agent is not necessarily required to have a

liquid form.

Next, the oxidation hair dye of each of Examples was
foamed using the same sealable container (Al) as the container
20 shown in Figs. 1{(a) to 2 or a whisk (B) for oxidation hair
dye preparation. The sealable container used had a capacity
of 770 mL, a height of 17 ¢m, and an inside diameter of 7 to 8
cm. To this container, 150 g of the mixture of the first and
second agents was added, and the container was shaken up and
down 20 times. The mixture of the first and second agents was
thug shaken up with air to obtain an oxidation hair dye in a
foamy form. Alternatively, to a 600 mL cup, 150 g of the
mixture of the first and second agents was added and then
stirred by the predetermined number of rotations of the whisk

to obtain an oxidation hair dye in a foamy form.

(Reference Example 2-1)

A two-part oxidation halr dye having the same composition
ag that of the oxidation hair dye of Example 2-1 was foamed
according to a routine method using a squeeze-type foamer

container (C).
(Reference Example 2-2)

A two-part oxidation halr dye having the same composition
as that of the oxidation hair dye of Example 2-1 was foamed

according to a routine method using a pump-type foamer

container (D).
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{Reference Examples 2-3 and 2-4)

A two-part oxidation hailr dye having the same composition
as that of the oxidation hair dye of Example 2-1 except that
the amphoteric surfactant was omitted was foamed in the same

way as in Example 2-1.

<Foam volume>

The state after foaming was visually observed by expert
panelists for the oxidation hair dyes of Examples and
Reference Examples. Asg a result, each oxidation hair dye was
evaluated according to the evaluation criteria: those
excellent in foam volume were given a score 5; those good in
foam volume were given a score 4; those having favorable
foaming were given a score 3; those having a slightly poor
foam volume were gilven a score 2; and those having a poor foam
volume were given a score 1. Numeric values of the evaluation
results are shown in the “Evaluation for foam volume” column

of Table 3.

<Fineness of foam=>

The state after foaming was visually observed by expert
panelists for the oxidation hair dyes of Examples and
Reference Examples. As a result, each oxidation hair dye was
evaluated according to the evaluation criteria: those
excellent for fineness of foam were given a score 5; those
good for fineness of foam were given a score 4; those having
favorable fineness of foam were given a score 3; those having
slightly coarse foam were given a score 2; and those having
very coarse foam were given a score 1. Numeric values of the
evaluation results are shown in the “Evaluation for fineness

of feoam” column of Table 3.

56




10

15

<Handleability after foaming>

Expert panelists took in hand with gloves {made of
polyethylene) the oxidation hair dye of each of Examples and
Reference Examples after focaming and transferred it to hair.
At this time, the state in which each oxidation hair dye was
retained on hand was observed by the expert panelists. As a
raesult, each oxidation hair dye was evaluated according to the
evaluation criteria: those excellent in retainability on hand
were given a score 5; those good in retainability were given a
gcore 4; thoge having favorable retainability were given a
score 3; those having slightly poor retainability were given a
score 2; and those having poor retainability were given a
gcore 1. Numeric values of the evaluation results are shown

in the “Evaluation for handleability after foaming” column of

Table 3.
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Table 23

after foaming

by o ? 5 w @ v @ @ T o o I
o4 2! o~ o~ o o o ol o~ bl 8 8 T~
£ o @ 2 ko) @ @2 @ @ T e 5@ oo Seo
a = o (=3 o. o = =% a T P | g | 5
£ £ 5 £ £ £ £ E £ LE | LE (2| &2
£ ) & & i b 2 2 2 FeS I 2|23 28
[TT} (TN L Ll w Lk L (I} (TN L [1N] LLE L
First agent
Ammonium sulfate 15 15 15 15 15 15 15 15 15 15 15 i5 15
Sodium carbonate 30 30 30 30 30 30 30 30 30 30 30 30 30
Disodium edetate 3 3 3 3 3 3 3 3 3 3 3 3 3
Magnesium stearate 1 1 1 1 1 1 1 1 1 1 1
Toluene-2,5-diaming
sulfate 3 3 3 3 3 3 3 3 3 3 3 3 3
Sodium lauryl sulfate 5 5 5 5 5 5 5 5 5 5 5 5 5
Carboxymethylcellutose 15 15 15 15 15 15 15 15 15 15 15 15 15
Sodium sulfate Remain-|Remain- | Remain- | Remain- ; Remain-| Remain-| Remain- | Remain- | Remain- | Remain- { Remain- | Remain- ; Remain-
der der der der der der der der der der der der der
Total 100 100 100 100 100 100 100 100 100 100 100 100 100
Second agent
35% hydrogen peroxide 15 15 i5 15 15 15 15 15 15 15 5 15 18
Coconut o fatty acid 24 | - 06 | 18 | 3 | 4 | 6 | 24 | 24 | 24 0 - | -
amidopropyf betaine
Lauryldimethylaminoacetic i 24 ) ) ) i 3 )
acid betaine ’
Amidopropyt betaine ) ) 24 ) i ) B ) i ) )
laurate : .
POE(5) lauryl ether 0.5 0.5 0.5 0.5 0.5 05 0.5 05 05 05 0.5 0.5 05
Stearyt trimethyl
ammonium chioride 1 1 1 L 1 t 1 1 f f 1 34 )
Sedium lauryl sulfate - - - - - - - - - 34
Pusified water Remain-| Remain- | Remain-] Remain-| Remain- | Remain- | Remain- | Remain- | Remain- | Remain- | Remain-| Remain- | Remain-
der der der der der der der der der der der der der
Totat 100 100 100 100 100 100 100 100 100 100 100 100 100
Mixing ratio (first . . . . . . . . . . . , ,
agentsecond agent) 15 15 1:5 1.5 15 1.5 1:5 15 1.5 1.5 15 1:5 15
Content of amphoferic
surfactantin mixture 20 20 20 0.5 1.5 25 33 50 2.0 20 20 0.0 0.0
Foaming tool Ad Al Al Al Al Al Al Al B G D Al A1
Evaluation for foam volume 5 5 5 3 4 5 5 5 4 1 1 1 5
Evaluation for fineness of
foam 5 5 5 3 4 5 4 3 4 1 1 1 1
Evaluation for handleability 5 5 5 5 5 5 5 4 4 « « " 1

As shown in Table 3, Examples 2-1 to 2-9 were given a

score 3 or higher in all the results for foam volume, the

fineness of foam, and handleability after foaming.

Particularly,

Examples 2-1 to 2-3, 2-5 to 2-7, and 2-9 were

given a score 4 or higher in all the results for foam volume,

the fineness of foam,

and handleability after foaming. These

results demonstrated that it is preferred that the content of

the amphoteric surfactant in the oxidation hair dye (in the

mixture) should be in the range of 1.5 to 4.0% by mass.
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By contrast, Reference Examples 2-1 and 2-2 were given a
gcore 1 in the result for foam volume, because squeeze-type
and pump-type foamer containers, respectively, were used as
foaming tools. Reference Example 2-3 used the same sealable
container as that of Example 2-1 and however, was given a
score 1 in the result for foam volume, because the oxidation
hair dye contained a cationic surfactant instead of an
amphoteric surfactant. Reference Example 2-4 was given a
gcore 1 in the result for the fineness of foam, because the
oxidation hair dye contained an anionic surfactant instead of
an amphoteric surfactant. In Reference Examples 2-1 to 2-3,
the mark “x” shown in the “Evaluation for handleabiliity after
foaming” column of Table 3 represents the incapability of

evaluation due to a lack of foaming.

(Example 2-1a)

An oxidation hair dye in a foamy form was obtained in the
game way as in Example 2-1 except that the number of up and

down shakes was changed to 10.

(Examples 2-1b and 2-1c¢)

An oxidation hair dye in a foamy form was obtained in the
same way as in Example 2-1 except that sealable containers (A2
and A3) differing in capacity were used and the number of up

and down shakes was changed to 10.

(Examples 2-1d tco 2-1f)

An oxidation hair dye in a foamy form was obtained in the
game way as in Example 2-1 except that the amount of the
oxidation hair dye added to the sealable container (Al) was

changed and the number of up and down shakes of the sealable
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container (Al) was changed to 10.

(Evaluation)

Examples 2-la to 2-1f were evaluated for the <foam
volumes> and the <fineness of foam>. Numeric values of the
evaluation results are shown in the “Evaluation for foam

volume” and “Evaluation for fineness of foam” columns of Table

4.
Table 4
= 2 2 =2 2z =
& o o o N e
o @ B o @ L
g £ £ E g &
& 2 2 2 2 %
i 1 Ll Lui L 1]
Type A1 A2 A3 Al Al Al
Sealable container Interior volume (mL} 770 230 2000 770 770 770
Height {cm) of accommodating portion 17 7 30 17 17 17
Mixture of first and second agents - Mass (g) - 150 150 150 30 2 i
Height {cm) before foaming 4 4 25 1 2 10
Interior volume (mLymass {g) of mixture 51 15 13.3 257 107 1.7
Height {cm) of accommodating portion/height (cm) of mixture before foaming 41 1.8 12.0 17.0 8.5 1.7
Evaluation for ioam volume 5 3 5 3 4 3
Evaluation for fineness of foam 5 3 4 3 4 3

As shown in Table 4, Examples 2-la, 2-1c¢, and 2-le were
given a gcore 4 or 5 in the evaluation results for foam volume
and the fineness of foam and were better than Examples 2-1b
and 2-1d. These results demonstrated that it is preferred
that the ratio (mL/g) of the interior volume (unit: mL) of the
sealable container to the mass (unit: g) of the oxidation hair

dye (mixture)} should be in the range of 2 to 15.

Test 3

(Examples 3-1 to 3-8 and Reference Examples 3-1 to 3-4)

Oxidation hair dyes of Examples 3-1 to 3-8 and Reference
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Examples 2-1 to 3-4 were prepared. These oxidation hair dyes
were a two-part type comprising a powdery first agent and a
liquid second agent. The first and second agents had the
composgition shown in Tables 5 and 6. In Tables 5 and 6 and
subsequent Tables 7 and 8, units for the numeric values
representing the content of each component in the oxidation
hair dyes are % by mass. The first agent is not necessarily
required to have a powdery form, and the seccnd agent is not

necegsarily required to have a liquid form. In Tables 5 to 8,

the mixing ratio represents a mass ratio.

Next, the oxidation hair dye of each of Examples and
Reference Examples was foamed using the same sealable
container as the container 20 shown in Figs. 1(a) to 2. The
sealable container used had a capacity of 770 mL, a height of
17 cm, and an inside diameter of 7 to 8 cm. To this container,
150 g of the mixture of the first and second agents was added,
and the container was shaken up and down 20 times. The
mixture of the first and second agents was thus shaken up with

air to obtain an oxidation hair dye in a foamy form.

(Examples 3-9 to 3-24)

An oxidation hair dye in a foamy form was obtained in the
same way as in Example 3-1 from a two-part oxidation hair dye
differing in the content of at least one of the anionic and
cationic surfactants from the composition of the oxidation

hair dye of Example 3-1.

<Foamability:>

The state after foaming was visually observed by expert
panelists for the oxidation hair dyes of Examples and
Reference Examples. The results were evaluated according to

the following evaluation criteria.
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The amount of foaming is excellent.
The amount of feoaming is good.
The amount of foaming is favorable.

The amount of foaming is slightly poor.

| O B FU R S )

The amount of fecaming is poor.

Numeric values of the evaluation results are shown in the

“Evaluation for foamability” column of Tables 5 to 8.

<Evaluation for durability of foam>

Time-dependent change in the state after foaming was
visually observed by expert panelists for the oxidation hair
dyes of Examples and Reference Examples. As a result, those
in which little disappearance (break) of foam (defoaming} was
observed after a lapsge of 10 minutes immediately after foaming
were given a score 5; those in which the disappearance (break)
of approximately 10% foam was observed after this lapse of 10
minutes were given a score 4; those in which the disappearance
{break) of approximately 20% foam was observed after this
lapge of 10 minutes were given a score 3; those in which the
disappearance {break) of approximately 30% foam was observed
after this lapse of 10 minutes were given a score 2; and those
in which the disappearance (break) of approximately 40% foam
was observed after this lapse of 10 minutes were given a score
1. Numeric values of the evaluation results are shown in the

“Evaluation for durability of foam” column of Tables 5 to 8.
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Table 5

b o o i up © s s
Lard o« o) o o oy o2 o)
2 z 2 2 2 2 ] 2
ul i wl [£X] w (11} i [TH)
First agent
Ammonium sulfate 15 15 15 15 15 15 15 15
Sodium carbonate 30 30 30 30 30 30 30 30
Disodium edetate 3 3 3 3 3 3 3 3
Magnesium stearate 1 1 1 1 1 1 1 1
Toluene-2,5-diamine sulfate 3 3 3 3 3 3 3 3
(C) Sodium lauryl stifate 5 - - 5 5 5 5
(C) Sodium cetyl sulfate - 5 - - - - -
(C) DCisodium lauryl sulfosuccinate - - 5 - - - -
(B) Stearyl trimethyl ammonium chloride - - - - - 5 - -
Carboxymethylcefiulose 15 15 15 15 15 15 15 15
Sodium sulfate Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Remainder
Totat 100 100 100 100 100 100 100 100
Second agent
35% hydregen peroxide 15 15 15 15 15 15 15 15
(A) Coconut cil fatty acid amidopropy! belaine 24 2.4 24 24 24 24 -
(A) Lauryldimethylaminoacetic acid betaine - - 24 -
(A) Amidopropyl betaine laurate - - - - - 24
POE(5) lauryl ether 0.5 0.5 05 0.5 05 0.5 0.5 05
(B) Stearyl trimethyl ammanium chloride 1 1 1 - - - 1 i
(B) Distearyl dimethyl ammonium chloride - 1 - - - -
(B) Lauryl trimethyl ammonium chioride - - - 1 - - -
{C) Sadium lauryl sulfate - - - - 1 “ -
Purified water Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Remainder
Total 100 100 100 100 100 100 100 100
Mixing ratio (first agent:second agent) 1:5 15 1:5 1:5 1.5 1:5 15 15
Content of {C) in use 08 0.8 08 08 08 08 0.8 0.8
Content of (B) in use 0.8 0.8 08 0.8 048 08 0.8 038
Mass ratio (C)A(B) i 1 1 1 1 1 1 1
Evahiation for foamability ] 5 5 5 5 5 5
Evaiuation for durability of foam 5 5 5 5 5 5 5
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22 | 23 | 8% | 23
Ee | BE 3% | B¢
28 | &8 | &5 | &8
[1N] [1N] L Ll
First agent
Ammonium sulfate 15 15 15 15
Sodium carbonate 30 30 30 30
Disodium edentate 3 3 3 3
Magnhesium stearate 1 1 1 1
Toluene-2,5-diamine sulfate 3 3 3 3
{C) Sodium lauryl sulfate 5 5 5 -
(B} Stearyl trimethyl ammonium chloride - -
Sucrose fatty acid ester - - 5
Carboxymethylcellulose 15 15 15 15
Sodium sulfate Remainder | Remainder | Remainder | Remainder
Total 100 100 100 100
Second agent
35% hydrogen peroxide i5 16 15 15
(A} Coconut oil fatty acid amidoprapyl betaine 24 24 24 24
PQE(5) fauryl ether 05 0.5 05 05
(B) Stearyl trimethyl ammonium chloride - 1
Sodium faury] sulfate 1 - - -
POE(5.5) cetyl ether 1 - -
Dimethy! diallyl ammonium chloride-acrylic § )
acid copolymer
Purified water Remainder | Remainder | Remainder | Remainder
Total 100 100 100 100
Mixing ratio (first agent:second agent) 1:5 1:5 1:5 15
Content of (C) in use 1.7 0.8 0.8 -
Content of (B} in use - 0.8
Mass ratio (C)(B) -
Evaluation for foamability 3 3 3 2
Evaluation for durability of foam 1 1 1
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Table 7

@ 2 = o o ps 2 @
b ) ) ) ] o A o
2 2 £ £ £ £ 2 2
5 & g g £ s g &
@ b b i o i 3 i
First Agent
Ammonium sulfate 15 15 15 15 15 15 15 15
Sodium carbonate 30 30 30 30 30 30 30 30
Disodium edetate 3 3 3 3 3 3 3 3
Magnesium stearate 1 1 1 1 1 1 1 1
Toluene-2,5-diamine sulfate 3 3 3 3 3 3 3 3
(C} Sodium lauryl suifate 1.25 2 5 5 5 L] 5 5
Carboxymethylcellulose 15 15 15 15 15 15 15 15
Sodium sulfate Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Remainder
Tolal 100 100 100 100 100 100 100 100
Second agent
35% hydrogen peroxide 15 15 15 15 15 15 15 15
{A} Coconut oil fatty acid amidopropyl betaine 24 24 24 24 24 24 24 24
POE(5) fauryl ether 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
{B) Stearyl frimethyl ammonium chioride 1 1 033 05 0.65 1.2 2 3
Puiified water Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Remainder
Total 100 100 100 100 100 100 100 100
Mixing ratio {first agent:second agent) 1:5 1:5 15 15 1.5 1.5 1:5 1:5
Content of (G} in use 02 .3 08 0.8 08 03 0.4 0.8
Content of {B) in use 0.8 G5 03 04 0.5 1.0 1.7 25
Mass ratio {CY(B) 0.25 04 30 20 15 0.8 0.5 03
Evaluation for foamability 5 5 5 5 5 5 5 4
Evaluation for durability of foam 3 4 4 5 5 5 3
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Table 8

5 2 2 8 5 5 g 3
o> o o o o o © Lor )
£ & 2 a | a & 4
(KT wl (1T} (1T} uwl L L LLI
First agent
Ammonium sulfate 15 15 16 15 1% 15 15 25
Sodium carbonate 30 30 30 30 30 30 30 40
Disodium edetate 3 3 3 3 3 3 3
Magnesium stearate 1 1 1 1 i 1 1 1
Toluene-2,5-diamine sulfate 3 3 3 3 3 3 3 3
(C) Sodium lauryl sulfate 7.5 75 75 75 75 75 10 5
Carhoxymethylcellulose 15 15 15 15 15 15 15 15
Sodium suifate Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Remainder
Total 100 100 100 100 100 100 100 100
Second agent
35% hydrogen peroxide i5 15 15 15 15 15 15 15
{A} Coconut oil fatty acid amidopropy! betaine 24 2.4 24 24 24 24 24 24
POE(5) lauryl ether 0.5 0.5 0.5 0.5 0.5 05 0.5 05
(B) Stearyl trimethyl ammonium chioride 0.5 0.75 1 2 3 5 1 1
Purified water Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Remainder
Total 100 100 100 100 100 100 100 100
Mixing ratio (first agent:second agent) 1.5 15 1:5 1:5 1:5 1:5 1:5 1:5
Content of {C) in use 1.3 1.3 1.3 13 1.3 13 17 08
Content of (B} in use 04 0.8 08 17 25 42 0.4 0.8
Mass ratio {CH(B) 3.0 29 1.5 0.8 05 03 20 1.0
Evaluation for foamability 4 5 5 5 5 5 4 5
Evaluation for durability of foam 3 5 5 5 4 4 4 5

Each Example shown in Table 5 was given a score 4 or
higher in both the evaluation results for foamability and
durability of foam. As shown in Table 6, Reference Examples
3-1 to 3-4 were given a score 1 in the evaluation result for

durability of foam.

In Reference Examples 3-1 to 3-3, the second agent did
not contain a cationic surfactant, though the first agent
contained an anionic surfactant. In Reference Example 3-1,
the cationic surfactant contained in the second agent of
Example 3-1 was changed to an anionic surfactant. In
Reference Example 3-2, the cationic surfactant contained in
the second agent of Example 3-1 was changed to a nonionic
gsurfactant POE(5.5) cetyl ether. In Reference Example 3-3,
the cationic surfactant contained in the second agent of

Example 3-1 was changed to a cationic polymer dimethyl diallyl
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ammonium chloride-acrylic acid copolymer. In Reference
Example 3-4, the anionic surfactant contained in the first
agent of Example 3-1 was changed to a nonionic surfactant

sucrose fatty acid ester.

These results of Examples and Reference Examples
demonstrated the superiority of such constitution that the
anionic surfactant and the cationic surfactant are separate

until use and come into contact with each other in use.

As shown in Tables 7 and 8, the results better than those
of Reference Examples are easily obtained by allowing the mass
ratio of the anionic surfactant to the cationic surfactant to

fall within the range of 0.25 to 3.

Test 4

Hair dyes of Examples 4-1 to 4-12 and Reference Examples
4-1 and 4-2 comprising a powdery first agent and a liquid
second agent containing components shown in Tables 9 and 10
were prepared. In Tables 9 and 10, units for the numeric
values repregenting the content of each component in the hair

[*]

dyes are % by mass.

First, the first and second agents in the hair dye of
each of Examples and Reference Examples were added to the same
sealable container as the container 20 shown in Figs. 1l(a) to
2. This container was tightly closed and shaken approximately
20 to 30 times for shaking the mixture of the first and second
agents in the container to obtain a foamy hair dye. The
obtained foamy hair dye was taken in gloved hand, applied to a
bundle of human black hair, and then left at room temperature
(25°C) for 30 minutes. Then, the hair dye attached to the
hair bundle was washed off with water, and the hair bundle was

shampooed two times and treated with a hair conditioner once.
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Subgequently, the hair bundle was dried in hot air and then

left for 1 day to obtain a dyed hair bundle.

The foamy hair dyes obtained by foaming the hair dyes of
Examples 4-1 to 4-12 and Reference Examples 4-1 and 4-2 were
evaluated for the homogeneity of foam, the elasticity of foam,
and miscibility according to the methods shown below. They
were alsco evaluated for the texture of the hair bundle during
the wash off of the hair dye and the uniform dyeability of the
obtained hair bundle according to the methods shown below.

The results are shown in Tables 9 and 10.
<Homogeneity of foam>

The obtained foamy hair dye was left for 10 minutes in a
sealable container and evaluated for the quality of foam
peositioned in the upper and lower portions of the sealable
container by observation by expert panelists with the touch of
hand on the foam. In the “Homogeneity of foam” columns of
Tables 9 and 10, the score “5” indicates that there is no
difference in foam guality between the positions; the score
Y47 indicates that there is little difference in foam quality
between the positions; the score “3” indicates that there is
not much difference in foam quality between the positions; the
gcore “27” indicates that there is difference in foam quality
between the posgsitiong; and the sgscore “17 indicateg that there

is large difference in foam quality between the positions.
<Elasticity of foam»

The obtained foamy hair dye was evaluated for elasticity
by observation by expert panelists with the touch of hand on
the foam. In the “Elasticity of foam” columns of Tables 9 and
10, the score “5” indicates that the foam does not lose its

shape when taken in hand (the foam pushes back when pressed) ;
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the score “4” indicates that the foam insubstantially loses
its shape when taken in hand; the score “3” indicates that the
foam does not lose much shape when taken in hand; the sgcore
“27” indicates that the foam loses its shape when taken in
hand; and the score “1” indicates that the foam loses much
shape when taken in hand (the foam does not push back when

pressed) .
<Migcibilitys

The obtained foamy hair dye was evaluated for the
miscibility between the powdery first agent and the liquid
second agent by visually observing for the presence or absence
of an unmixed-in lump of powder by expert panelists. In the
“Migcibility of foam” columns of Tables 9 and 10, the score
“57” indicates that there is no unmixed-in lump of powder
(gsufficiently mixed); the score “4“ indicates that there are
few unmixed-in lumps of powders; the score Y37 indicatesg that
there is not much unmixed-in iump of powder; the score “2”
indicates that there are noticeable unmixed-in lumps of
powder; and the score “1” indicates that there are many

noticeable unmixed-in lumps of powder (unmixed).
<Hailr texture (stickiness):>

The texture of the hair bundle (hair) during the wash off
of the hair dye was evaluated by observation by expert
panelists with the touch of hand on the hair bundie. In the
“Hair texture (stickiness)” columns of Tables 9 and 10, the
gcore “5” indicates that there is no stickiness; the score “47”
indicateé that there isg little stickiness; the score “37
indicates that there is not much stickiness; the score “27
indicates that there is perceivable stickiness; and the score

“1” indicates that there is strongly perceivable stickiness.
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<Uniform dyeability:>

The dyed hair bundle was evaluated for uniform dyeability
by visual observation under standard light source by expert
panelists. In the “Uniform dyeability” columns of Tables 9
and 10, the score “5” indicates that there ig no non-
uniformity of dyeing; the score “4” indicates that there’' is
little non-uniformity of dyeing; the score “3” indicates that
there is not much non-uniformity of dyeing; the score “2”
indicates that there isg noticeable non-uniformity of dyeing;
and the score “1” indicates that there is very noticeable non-

uniformity of dyeing.

Table 9
MY o o2 i w © '*.-
s ~ ¥ =¥ I e I
i d b & & i b
First agent (powdery)
Ammonium sulfate 15 15 15 15 15 15 15
Sodium carbonate 30 30 30 30 30 30 30
Disodium edetate 3 3 3 3 3 3 3
Maanesium stearate 1 1 1 1 1 1
Toluene-2,5-diamine sulfate 3 3 3 3 3 3 3
(C)  |Sodium laury! sulfate & 5 5 5 5 5 5
(D) [Potato starch 30 15 25 15 25
(D) [Cyclodextrin a0 15 5
(D) |Hydroxyethylcellulose 30 15 5
Carboxymethylcellulose
Hydroxyethylcellwlose dimethyl diallyl ammonium chloride
Sodium sulfate Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Remainder
Tofal 100 100 100 100 100 100 100
Second agent (liquid)
35% hydrogen peroxide 15 15 15 15 15 15 15
{A) |Coconut oil fatty acid amidopropyl betaine 24 24 24 24 24 24 24
POE(5) lauryl ether {nonionic surfactant) 05 0.5 05 0.5 0.5 0.5 0.5
(B) |Stearyl frimethyl ammonium chloride 1 1 1 1 1 1 1
Purified water Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Remainder
Total 100 100 100 100 100 100 100
First agent:second agent mixing ratio (mass ratio) 1:5 1:5 1:5 1:5 1:5 1:5 1:5
Amount of component D incorporated in use 50 50 50 50 50 50 50
Amount of alt surfactants incorporated in use 41 44 41 4.1 41 41 41
Homogeneity of foam 4 4 3 5 5 4 5
Miscibility 5 5 4 5 5 5 5
Evalua-[— -
tion Hair texture (stickiness) 5 5 5 5 5 5 5
Uniform dyeability 4 4 3 5 5 4 5
Elasticity of foam 5 5 3 5 5 4 5
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Table 10
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A A I S S I S B S - 5 S
First agent {powdery)
Ammonium sulfate 15 15 15 15 15 15 15 15 15
Sodium carbonate 30 30 30 30 30 30 it} 30 30
Disodium edetate 3 3 3 3 3 3 3 3 3
Magnesium stearate 1 1 1 1 1 1 1 1 1
Toluene-2,5-diamine sulfate 3 3 3 3 3 3 3 3 3
{C) |Sodium lauryl sulfate 5 5 5 32 4 72 79 5 5
(D) |Potato starch 16 6.3 36 25 25 25 25
(D) |Cyclodextrin 03 1.3 7 5 5 5 5
(D} [Hydroxyethylcelkilose
Carboxymethylcellulose 30
Hydroxyethylcellulose dimethyl diallyl ammonium chloride 30
Sodium sulfate Reg;‘c:in- Redn;a:in— Re‘;\;arin- Re;r::in- Reg;arlin- Re{rjr;?in- Redn;?in- Recr’r::in-
Total 100 100 100 100 100 100 100 100 100
Second agent {liquid)
35% hydrogen peroxide 15 15 15 15 15 15 15 15 15
{A)  |Coconut oil fatty acid amidopropy! betaine 2.4 24 24 09 2 4 8 24 24
POE(5) lauryl ether {nonionic surfactant) 0.5 05 0.5 0.32 0.4 0.7 0.8 0.5 0.5
(B) iStearyl trimethyl ammonium chioride 1 1 1 0.64 0.8 14 16 1 1
Purified water Remain- | Remain- | Remain- | Remain-] Remair- | Remain- | Remain- | Remain-] Remain-
der der der der der der der der der
Total 100 100 100 100 100 100 100 100 100
First agent:second agent mixing ratio (mass ratio) 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5
Amount of compenent D incorporated in use 0.3 13 72 50 5.0 50 50 - -
Amount of all surfaciants incorporated in use 4.1 4.1 4.1 21 33 6.3 10.0 41 41
Homogeneity of foam 3 4 5 4 4 4 4 1 1
Miscibility 3 4 5 4 5 5 3 1 1
Evalua-— o
tion Hair texture (stickiness) 5 5 5 5 5 4 3 5 5
Uniform dyeability 3 4 5 4 4 4 4 1 1
Elasticity of foam 3 4 5 3 5 5 3 3 1

As shown in Tables 9 and 10,

each Example

containing a

nonionic polymer produced favorable evaluation results for all

the

evaluation items. Particularly,

it was demonstrated that

Examples 4-1 and 4-2 containing, as a nonionic polymer,

starch

or c¢yclodextrin, which was oligosaccharide or peolysaccharide

comprising an o-glucose compound as a constituent unit, were

more highly regarded than Example 4-3 containing a different

nonionic polymer in the evaluation results for the homogeneity

of foam, the elasticity of foam, miscibility,

dyeability. Moreover, it was demonstrated that Examples 4-4

and uniform

and 4-5 containing two kinds of nonionic polymers were more
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highly regarded than Examples 4-1 and 4-2 containing cne kind
of nonionic peolymer in the same amount in the evaluation

results for the homogeneity of foam and uniform dyeability.

On the other hand, it was demonstrated that Reference
Example 4-1 containing an anionic polymer instead of a
nonionic polymer was less regarded than Exampies in the
evaluation results for the homogeneity of foam, miscibility,
and uniform dyeability. Moreover, i1t was demonstrated that
Reference Example 4-2 containing a cationic polymer instead of
a nonionic polymer was less regarded than Examples in the
evaluation results for the homogeneity of foam, the elasticity

of foam, miscibility, and uniform dyeability.

Tegt 5

(Fxamples 5-1 to 5-5 and Reference Examples 5-1 to 5-3)

Oxidation hair dyes of Examples 5-1 to 5-5 and Reference
Examples 5-1 to 5-3 were prepared. These oxidation hair dyes
were a two-part type comprising a powdery first agent and a
liquid second agent. The first and second agents had the
compositions shown in Table 11. In Table 11 and subsequent

Tables 12 and 13, units for the numeric values representing

o\

the content of each component in the oxidation hair dyes are

by mass.

Next, the oxidation halr dye of each of Examples and
Reference Examples was foamed using the same sealable
container as the container 20 shown in Figs. 1(a) to 2. The
sealable container used had a capacity of 770 mL, a height of
17 cm, and an insgide diameter of 7 to 8 cm. To this container,
150 g of the mixture of the first and seccond agents was added,
and the container was shaken up and down 20 times. The

mixture of the first and second agents was thus shaken up with
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air to obtain an oxidation hair dye in a foamy form.

(Examples 5-6 to 5-17)

An oxidation hair dye in a foamy form was obtained in the
game way as in Example 5-1 from oxidation hair dyes differing
in the content of at least one of the ammonium cationic
surfactant having an alkyl grcup with 16 or more and 22 or
less carbon atoms as a component b-1 and the ammonium cationic
surfactant having an alkyl group with 10 or more and less than
16 carbon atoms as a component b-2 from the composition of the

oxidation hair dye of Example 5-1.

<Evaluation for operability>

Expert panelists placed the oxidation hair dye of each of
Examplesgs and Reference Examples on their hands and then lifted
part of the oxidation hair dye. The stringy state and the
gstate in which the foam was separated were visually observed.
The results were evaluated according to the following
evaluation criteria.

5: The foam is not sgtringy and is excellent in separation.

4: The foam is insignificantly stringy and is good in
gseparation.

3: The foam is slightly stringy, but is favorably
separated.

2: The foam is stringy and is slightly poorly separated.

1: The foam is very stringy and is poorly separated.

Numeric values of the evaluation results are shown in the

“Evaluation for handleability” columns of Tables 11 to 13.

<Evaluation for applicabilitys

Expert panelists applied the oxidation hair dye of each

of Examples and Reference Examples to their hair and evaluated
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this status according te the following evaluation criteria.
5: Spread on hair and adhesion to hair are excellent.
4: Spread on hair and adhesion to hair are good.
3: Spread on hair and adhesion to hair are favorable.
2: Spread on hair or adhesion to hair is slightly poor.
1: Spread on hair or adhesion to hair is poorxr.
Numeric values of the evaluation results are shown in the

“Evaluation for applicabilility’” columns of Tables 11 to 13.
<Evaluation of hair textures

The oxidation hair dye of each of Examples and Reference
Examples was applied to a hair bundle and left for the
predetermined time, and then the hair bundle was washed with
hot water for washing off the hair dye, to carry out the
dyeing stage. Expert panelists conducted sensory evaluation
according to the following evaluation criteria for the texture
of the hair bundle when the hair bundle was washed with hot
water (during wash off) and the texture of the hailr bundle
after drying with a drier (after finish).

5: There is not perceivable stickiness during wash off
and after finish.

4: There is little perceivable stickiness during wash off
and after finish.

3: There is slightly perceivable stickiness during wash
off or after finish.

2: There 1s perceivable stickiness during wash off or
after finish.

1: There is perceivable stickiness during wash off and
after finish.

Numeric values of the evaluation results are shown in the

“Evaluation of hair texture” columns of Tables 11 to 13.
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Table 11

o [=9 [=% [=% [=% L O = 0 [+
Lot [¥i ] [11] 13 L uwl Lt i
First agent
Ammeonium sulfate 15 15 15 15 15 15 15 15
Sodium carbonate 30 30 30 30 30 30 30 30
Disodium edelate 3 3 3 3 3 3 3 3
Magnesium stearate 1 1 1 1 1 1 1 1
Foluene-2,5-diamine sulfate 3 3 3 3 3 3 3 3
(C)  Sodium lauryl sulfate 5 5 5 17 - 5 5 5
Sucrose fatty acid ester - - - 5 - - -
Caiboxymethylcallulose 15 15 15 15 15 15 15 15
Sodium sulfate Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Remainder
Total 100 100 100 100 160 100 100 100
Second agent
35% hydrogen peroxide 15 15 15 18 15 15 15 15
{A) Coconut oil fatty acid amidopropyl betaine 24 24 24 - 24 24 24 24
POE(5) lauryl ether 05 0.5 0.5 05 05 05 05 0.5
(b-1) Stearyl trimethyl ammonium chloride (C18) - 0.50 - - - 1.00
(b-1) Distearyl dimethyl ammonium chioride {C18) - 0.50 - - - - - -
(b-1) Cetyl trimethyl ammonium chloride (C16) 0.50 - - 0.50 6.50 - 1.50 0.50
(b-2) Lauryl trimethyl ammonium chloride {C12) 1.00 1.00 1.00 1.00 1.00 1.50 - -
Purifted water Remainder | Remainder | Remainder | Remainder | Remainder { Remainder | Remainder | Remainder
Total 100 100 100 100 100 100 100 100
Mixing ratio {firsl agent:second agent) 1:5 1:5 1.5 1.5 1:5 1:5 1:5 1.5
Content of (b-1) in use 04 G4 04 04 04 - 13 1.3
Content of (b-2) in use 08 0.8 08 0.8 08 1.3 - -
Mass ratio=(b-2)/{b-1) 2 2 2 2 2 - - -
Evatuation for operability 5 4 4 4 4 3 1 1
Evaluation for applicability 5 5 5 4 4 1 3 3
Evaluation of hair texture 5 5 5 5 5 5 5 5
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First agent
Ammonium sulfate 15 15 15 15 15 15
Sodium carbonate 30 30 30 30 3 30
Disodium edetate 3 3 3 3 3 3
Magnesium stearaie 1 1 1 1 1 1
Toluene-2,5-diamine sulfate 3 3 3 3 3
(C) Sodium lauryl sulfate 5 5 5 5 5
Carboxymethylcellulose 15 15 15 15 15 15
Sodium sulfate Remainder | Remainder | Remainder | Remainder | Remainder | Remainder
Total 100 100 100 100 100 100
Second agent
35% hydrogen peroxide 15 15 i85 15 15 15
(A} Coconut oil fatty acid amidopropy! betaine 24 24 24 24 24 24
PQE(5} lauryl ether 05 0.5 0.5 05 0.5 05
(b-1) Cetyl irimethyl ammonium chioride (C 16} 0.10 0.25 075 1.00 1.25 1.40
(b-2) Lauryl timethyl ammenium chloride (C12) 1.40 1.25 075 0.50 0.25 0.10
Purified water Remainder | Remainder | Remainder | Remainder | Remainder | Remainder
Tatal 100 100 100 100 100 100
Mixing ratio {first agentsecond agent) 1.5 1.5 1.5 1.5 15 1:6
Content of {b-1) in use 0.1 0.2 06 08 1.0 12
Content of {b-2) in use 1.2 1.0 06 04 02 041
Mass ratio={b-2)/{b-1} 14 5 1 05 0.2 0.07
Evaluation for operability 5 5 5 4 3 3
Evaluation for applicability 3 4 5 5 5 5
Evaluation of hair texture 5 5 5 5 5 5

76




10

15

Table 13
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2 2 2 g 2 2
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First agent
Ammonium sulfate 15 15 15 15 15 15
Sodium carbonate 30 30 30 30 30 30
Disodium edetale 3 3 3 3 3
Magnesium sfearate 1 1 1 1 1
Toluene-2,5-diamine suHfate 3 3 3 3 3 3
{C) Sodium lauryl sulfate 5 5 5 5 5 §
Carboxymethyicellulose 15 15 15 15 15 15
Sadium sulfate Remainder | Remainder | Remainder | Remainder | Remainder | Remainder
Total 100 100 100 100 100 100
Second agent
35% hydrogen peroxide 15 15 15 15 15 i85
{A)  Coconut oft fatty acid amidopropyl betaine 24 24 24 24 24 24
POE(5) lauryl ether 0.5 05 05 0.5 05 05
(b-1) Cetyl trimethyl ammonium chloride {C16) 0.10 0.25 0.75 1.50 3.00 .00
(b-2) Lauryl timethyt ammonium chloride (C12) 0.20 0.50 1.50 .00 .00 1200
Purified water Remainder | Remainder | Remainder | Remainder | Remainder | Remainder
Total 100 100 100 100 100 100
Mixing ratio {first agent:second agent) 1:5 1.5 15 1.5 1:5 1:5
Content of (b-1} in use 0.1 0.2 0.6 13 25 5.0
Content of (b-2} in use 0.2 0.4 13 25 5.0 10.0
Mass ratio=(b-2)/(b-1) 2 2 2 2 2 2
Evaluation for operability 3 4 5 5 4 3
Evaluation for applicability 3 4 5 5 4 4
Evaluation of hair texture 5 5 5 5 3 3

As shown in Table 11, Examples 5-1 to 5-5 were given a
score 4 or higher in the results for operability,
applicability, and hair texture. Reference Examples 5-1 to 5-
3 were gilven a score 1 in the results for either of

operability or applicability.

Reference Example 5-1 did not contain a (b-1) ammonium
cationic surfactant having an alkyl group with 16 or more and
22 or less carbon atoms. Reference Example 5-2 did not
contain a (b-2) ammonium cationic surfactant having an alkyl
group with 10 or more and less than 16 carbon atoms.

Reference Example 5-3 produced results inferior to those of
Exampleg for applicability, though it contained two kinds of
{(b-1}) ammonium cationic surfactants having an alkyl group with

16 or more and 22 or less carbon atoms (these surfactants
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differed in the number of carbon atoms in the alkyl chain).

As shown in Table 12, it was demonstrated that it became
easier to enhance both effects for operability and
applicability by allowing the mass ratio of the (b-2) ammonium
cationic surfactant having an alkyl group with 10 or more and
less than 16 carbon atoms to the (b-1) ammonium cationic
surfactant having an alkyl group with 16 or more and 22 or
less carbon atoms to fall within the predetermined range. As
shown in Table 13, it was demonstrated that it became easier
to enhance effects of coperability, applicability, and hair
texture by adjusting the contents of the (b-1) ammonium
cationic surfactant having an alkyl group with 16 or more and
22 or less carbon atoms and the (b-2} ammonium cationic
surfactant having an alkyl group with 10 or more and less than

16 carbon atoms.

The first and second agents of Examples 5-1 to 5-4 and 5-
6 to 5-17 had favorable foamability at the foaming stage and
maintained the foamy form for a given time without causing the
disappearance (break) of foam immediately after foaming.
Therefore, the foamy form was sufficiently maintained at the

dyeing stage.

Test 6-1

Hair bleaches of Examples 6-1 to 6-24 and Reference
Examples 6-1 to 6-4 comprising a powdery first agent and an
emulsion second agent containing components shown in Tables 14
and 15 were prepared. In Tables 14 and 15, units for the
numeric values representing the content of each component in
the hair bleaches are % by mass. Then, the first and second
agents were mixed at a mass ratio of 1:4 and stirred using a
gtirring rod to prepare a hair bleach. The obtained hair

bleach wags evaluated for the rate of onset of a thickening
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effect and viscogity stability. The results are shown in

Tables 14 and 15.

In Tables 14 and 15, the “Mass ratio of starch”
repregents the mass ratic of the content of the starch to that

of the thickener in use.

In Tables 14 and 15, the “Mass ratio of anicnic
surfactant” repregents the mass ratio of the content of the
anionic surfactant (component C) to that of the cationic

surfactant (component B} in use.

<Measurement and evaluation of rate of onset of thickening

effect>

The viscosity of the hair bleach obtained by mixing was
measured every 1 minute during and after the mixing of the
firet and second agents under conditions involving Rotor No. 4,
the number of revolutions of 12 rpm, 25°C, and 1 minute using

a type B viscometer.

In the “Rate of onset of thickening effect” columne of
Tables 14 and 15, the score “5” repregents 1000 mPa-s/min. or
higher as the rate of rise in viscosity from the mixing of the
first and second agents to 2 minuteg later; the score ™47
represents 850 mPa-s/min. or more and less than 1000
mPa-s/min.; the gscore “3” repregents 650 mPa-g/min. or more
and less than 850 mPa:s/min.; the score “2” represents 500
mPa-s/min. or more and less than 650 mPa-:s/min.; and the score

“1” represents lower than 500 mPa-s/min.

<Viscosity stability>

The ratio of viscosity (=viscosity after 5

minutes/viscosity after 25 minutes) was calculated from
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viscogity 5 minutes after the mixing of the first and second
agentg and viscosgity 25 minutes after the mixing of the first

and second agents.

This ratio of wviscosity was evaluated on a 1-to-5 scale:

0.80 or more and less than 1.20 (excellent: 5); 0.60 or more

and less than 0.80 or 1.2 or more and less than 2.0 (good: 4);

0.40 or more and less than 0.60 or 2.0 or more and less than
4.0 (good: 3); 0.20 or more and less than 0.40 or 4.0 or more
and less than 6.0 (slightly poor: 2); and less than 0.20 or

6.0 or more (pooxr: 1).
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Table 14

- oy ep <+ w @ N~ @ @ - o e <
o> b © w ©w & 2] & b 25| 85| 8BS 8o
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First agent (powdery)
Potassium persulfate 20 20 20 20 20 20 20 20 20 20 20 20 20
Sodium persulfate 15 15 15 15 15 15 15 15 15 15 15 15 15
Ammonium perstfate 10 10 10 10 10 10 10 10 10 10 10 10 10
Sodium carbonate 5
Sodium metasilicate 10 10 10 10 10 10 10 10 5 10 10 10 10
Disodium edetale 3 3 3 3 3 3 3 3 3 3 3 3 3
Magnesium stearate 1 1 1 1 1 1 1 1 1 1 1 1 1
(C) |Sodium lauryl sulfate 1 1 1 1 0.5 1 1 1 1 1
{C) |Sodium cety! sulfate 1
©) [t |
{c) |Sucrose fatty acid ester 1
(E) |Carboxymethylcellutose 5 5 5 5 5 5 5 5 5 5 5
(E} {Hydroxyethylcellulose 5
(D) |Potato starch 20 20 20 20 20 20 20 20 20 20 20 20
Sodium sulfate Remain-|Remain-| Rernain-| Remain-|Remain-{Remain- |Remain-| Remain-| Remain-|Remain-|Remain-|Remain- Remain-
der der der der der der der der der der der der der
Tofal 100 100 100 100 100 100 100 100 100 100 100 100 100
Second agent {emulsion)
35% hydrogen peroxide 17 17 17 17 17 17 17 17 17 7 17 17 17
Cetanol 0.5 0.5 0.5 05 05 05 0.5 0.5 0.5 05 0.5 05 05
POE(S) lauryl ether 0.5 0.5 05 0.5 05 05 0.5 05 0.5 0.5 G5 0.5 05
Stearyl timethyl
®) | i hivride 025 | 025 | 025 025 | 025 | 015 | 025 | 025 025 | 025
®) farmornm choe 025 01
Lauryl trimethyl ammonium
@ chlorr)i'de ’ 0.25
(b) [POE(30) cetyl ether 0.25
Purified water Remain-{Remain-[Remain- |Remain-{Remain-| Remain- |Remain- | Remain-| Remain-|Remain-| Remain-|[Remain-| Remain-
der der der der der der der der der der der der der
Total 100 100 100 100 100 100 100 100 100 100 100 100 100
fr:{;:l;g;"‘fosgn"g;‘;’ ;gtf)’)“ 14 | 14 | 14 |t | 1| 1 | ot | e | 14 | 14 ] o1 | 14 | 14
Mass ratio of starch
(starchfthickener) 4 4 4 4 4 4 4 4 4 4 4 )
Mass ratio of anionic
surfactant (G/B) 1 1 1 1 1 1 1 1 1 - - 1 1
Evaluation
E;;itol ansel of thickening 5 5 5 5 5 5 5 5 5 1 1 1 9
Viscosity stability 5 5 5 b 5 5 5 5 5 1 1 4 2
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Table 15

2 = o o s 2 2 = e 2 & o & a &
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First agent (powdery)
Potassium persulfate 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Sodiwmn persulfate 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
Ammonium persulfate 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Sodium metasilicate 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Disodium edetate 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Magnesium stearata 1 1 1 1 1 1 1 1 1 1 1 1 1
(C) Sodium lauryt sulfate 1 1 1 1 1 1 1 0.1 0.5 5 10 ] 4 2 05
(E) jCarboxymethylceliulose 1 10 20 5 5 5 5 5 5 5 5 5 5 5
{D) |Potato starch 20 20 20 2 10 25 35 20 20 20 20 20 20 20 20
Sodium sulfate Reg::in- Reg:in- Reg::in— Re(rjl:in— Re(i;r:rain- Re:inezrain— Reg:in— Recrll:in_ Reg;e:in— Re(r;::w‘n- Reg;a:in- Redrr:rain- Re‘rjr;?in- Reg;arin- Regré?in-
Total 100 | 100 | 100 | 100 | 100 | 100 | t0G | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Second agent (emulsion)
35% hydrogen peroxide 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17
Cetanol 05 05 0.5 0.5 0.5 a5 05 0.5 0.5 05 05 0.5 0.5 0.5 0.5
POE(5) lauryl ether 05 | 05 05 | 05 | 05 [ 051 05| 05 | 05 |05 |05 |05 ] 05 (05| 05
(B) ;:ﬁﬁﬁﬂﬁgigﬁhde 025 | 025 | 025 | 025 | 025 | 025 | 025 | 025 [ 025 | 025 [025) 2 | 1 | 05 |04
Purified water Remain- | Remain- | Remain- | Remain- [ Remain- | Remain- | Remaia- | Remain- | Remain- | Remain- | Remain- | Remain- | Remain- | Remain- | Remain-
der der der der der der der der der der der der der der der
Total 100 | 100 | {00 | 100 [ 100 | 100 § 100 | 100 [ 100 | 100 | 100 | 100 [ 100 | 400 | 100
Eﬁ%ﬁ%ﬁﬁggﬁt 1| 14 | 14 e | e | 4l e | 1a | 14 | 4 14 | 14 | 14 | 14 | 14
'(‘;‘;Sri!:?t};‘l’csgﬁ‘e"r;c“ 0| 2| 1 ea| 2| s | 7| a4 ata|a] 4] sy
gfja;asc;:::f("cf]g’)“""'c Tl e e es | s bo |1 | 1| 1]
Evaluation
ﬁﬁggﬁﬂ 3 s | s 3l a | 5| s |3 |alsis|s5|s|5]a
Viscosity stability 3 ] 4 3 5 3 5 3 4 5 4 4 5 5 4

As shown in Tables 14 and 15, the hair bleaches of
Exampleg that were constituted by formulating an anionic
surfactant, a thickener, and starch in the first agent and
formulating a cationic surfactant in the second agent produced
favorable regults for both the items of the “rate of onget of

thickening effect” and “viscosity stability”.

As shown in Table 14, it was demonstrated that Reference
Example 6-1 containing a nonionic surfactant instead of an
anionic surfactant in the first agent and Reference Example 6-

2 containing a nonionic surfactant instead of a cationic
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surfactant in the second agent were less regarded than
Examples in the item “rate of onset of thickening effect”.
Reference Examples 6-1 and 6-2 produced evaluation results
inferior to those of Examples in the item “viscosity
stability”, because the viscosity continued to gradually rise

over time.

Reference Example 6-3 containing no thickener in the
first agent produced evaluation results inferior to those of
Examples in the item “rate of onset of thickening effect”,
because the final viscosity of the mixture was low. Reference
Example 6-4 containing no starch in the first agent produced
evaluation results inferior to those of Examples in the item
“rate of onsgset of thickening effect”, because the final
viscosity of the mixture was low. Moreover, Reference Example
6-4 produced evaluation results inferior to those of Examples
in the item “wiscosity stability”, because the wviscosity

continued to gradually decrease over time.
Test 6-2

Hair bleaches of Example 6-25 and Reference Examples 6-5
to 6-7 comprigsing a powdery first agent and an emulsion second
agent containing components shown in Table 16 were prepared.
In Table 16, units for the numeric values repregenting the
content of each component in the hair bleaches are % by mass.
Then, the first and second agents were added at a mass ratio
of 1:4 to the same sealable container as the container 20
shown in Figs. 1(a) to 2. This container was tightly closed
and shaken approximately 20 to 30 times to obtain a foamy hair
bleach. The obtained hair bleach was evaluated for the rate

of onget of a thickening effect and viscosity stability by the

methods shown below.
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<Measurement and evaluation of rate of onset of thickening

effects>

The obtained foamy hair bleach was evaluated for

vigcosity by five expert panelists based on the degree of

dripping after lifting of the foam by hand three minutes after

the mixing of the first and second agents. In the “Rate of

onset of thickening effect” columns of Table 16, the score “5”

indicates that the onset of a thickening effect is excellent

without dripping three minutes after the mixing of the first

and second agents; the score “4” indicates that the onset of a

thickening effect is good with little dripping; the score “37
indicates that the onset of a thickening effect is favorable
with not much dripping; the score “2” indicates that the onset
of a thickening effect is slightly poor with dripping; and the
gcore “1” indicates that the onset of a thickening effect is

poor with much dripping.

<Viscosity stability>

The difference in the degree of dripping between the
lifting of the foam by hand five minutes after the mixing of
the first and second agents and that of 25 minutes after the
mixing of the first and second agents was evaluated by five

expert panelists.

In the “Viscogity stability” column of Table 16, the
gcore “5” indicates that the viscosity stability is excellent
without difference in dripping between 5 minutes and 25
minutes after the mixing of the first and second agents; the
score “4” indicates that the viscosity stability i1s good with
little difference in dripping; the gcore “3” indicates that
the viscosity stability is favorable with not much difference
in dripping; the score “2” indicates that the viscosity

stability is slightly poor with difference in dripping; and
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the score “1” indicates that the viscosity stability is poor
with distinct difference in dripping.
Table 16
u% o o = @ =
First agent {powdery)
Ammonium sulfate 15 15 15 15
Sodium carbonale 30 30 30 30
Disodium edetate 3 3 3 3
Magnesium stearate 1 1 1 1
{C) |Sodium lauryl sulfate 4 4 4 4
(E) |Camoxymethylcellidose 10 10 10
(D) |Potato starch 20 20 20
Sodium sulfate Remainder Remainder Remainder Remaindar
Total 100 100 100 100
Second agent {emulsion)
35% hydrogen peroxide 15 15 15 15
Coconut oil fatty acid amidopropyl betaine sclution (30%) 10 10 10 10
POE(5} lauryl ether 0.5 0.5 0.5 0.5
(B) [Stearyl trimethyl ammenium chloride 1 1 1
{b) [Sodium lauryl sulfate 1
Purified water Remainder Remainder Remainder Remainder
Tolal 100 100 100 100
First agent:second agent mixing ratio (mass ratio) 1:4 14 1:4 1:4
Mass ratio of starch (starch/thickener) 2 2 - -
Mass ratio of anionic surfactant (C/8) - - 1
Evaliration
Rate of onset of thickening effect 5 1 1 3
Viscosity stability 5 1 2 1

As shown in Table 16,

the hair bleach of Example 6-25

that was constituted by formulating an anionic surfactant, a

thickener,

and starch in the first agent and formulating a

cationic surfactant in the second agent produced favorable

results for both the items of “rate of onset of thickening

effect” and “viscosity stability”.
hair bleach that is in a foamy form in use is also good in the

“rate of onset of thickening effect” and “viscosity stability

As shown in Table 16,

it was demonstrated that Reference

This demonstrated that the

Example 6-5 containing an anionic surfactant instead of a

cationic surfactant in the second agent was less regarded than
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Examples in the evaluation of the item “rate of onset of
thickening effect”. Reference Example 6-5 produced evaluation
results inferior to those of Examples in the item “viscosity

stability”, because the foam was hardened over time.

Reference Example 6-6 containing no thickener in the
first agent produced evaluation results inferior to those of
Examples in the item “rate of onset of thickening effect”,

because the final viscosity of the mixture was also low.

Reference Example 6-7 containing no starch in the first
agent produced evaluation results inferior to those of
Examples in the item “viscosity stability”, because the
viscogity continued to gradually decrease over time and the

liquid increasingly dripped.

Test 7

Hair dyes of Examples 7-1 to 7-13 and Reference Examples
7-1 to 7-5 comprising a powdery first agent containing
componentsg shown in Table 17 and a ligquid second agent
containing components shown in Tables 18 to 20 were prepared.
In Tables 17 to 20, units for the numeric values representing
the content of each component in the hair dyes are % by mass.
In this test, MERQUAT 550 (manufactured by Ondeo Nalco) was
used as a dimethyl diallyl ammonium chloride-acrylamide
copolymer; MERQUAT 295 (manufactured by Ondeo Nalco} was used
ag a dimethyl diallyl ammonium chloride-acrylic acid
copolymer; and MERQUAT 100 (manufactured by Ondeo Nalco) was
used as polydimethylmethylenepiperidinium chloride. In Tables
17 to 20, the numeric values representing the content of each

component indicate the purity content of the component.
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Table 17

First agent (powdery)

Ammonium sulfate 15
Sodium carbonate 30
Disodium edentate 3
Magnesium stearate 1
Toluene-2,5-diamine sulfate 3
Sodium lauryl sulfate 5
Carboxymethylcellulose 15
Scdium sulfate Remainder
Totat 100

The first and second agents in the hair dye of each of
Examples and Reference Examples were stored at 45°C for 30
days and used in the subseguent tests. The first and second
agents were added to the same sealable container as the
container 20 shown in Figs. 1(a) to 2. Thig container was
tightly closed and shaken approximately 20 to 30 times for
shaking the mixture of the first and second agents in the
container to obtain a foamy hair dye. The obtained foamy hair
dye was taken in gloved hand, applied to a bundle of human
black hair, and then left at room temperature (25°C) for 30
minutes. Then, the hair dye attached to the hair bundle was
washed off with water, and the hair bundle was shampooced two
timeg and treated with a hair conditioner once. Subsequently,
the hair bundle was dried in hot air and then left for 1 day
to obtain a dyed hair bundle. The hair dyes of Examples and
Reference Examples were evaluated for foamability and the
texture of the hair bundle during the wash off of the hair dye
according to the methods shown below. The results are shown

in Tables 18 to 20.

<Foamability>

The state of the hair dye after foaming was visually
observed by expert panelists. In the “Foamablility” column of
Tables 18 to 20, the gcore “5” indicateg that the foaming is

excellent; the score “4” indicates that the foaming is good;
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the score “3” indicates that the foaming is favorable; the
score “2” indicates that the foaming is slightly insufficient;
and the score “1” indicates that the foaming is insufficient
or too much foaming results in low viscous, light, and large

bubblesg.

<Hair texture (finger combability)>

The texture of the hair bundle (hair) during the wash off
of the hair dye was evaluated by observation by expert
panelists with the touch of hand on the hair bundle. In the
“Hair texture (finger combability)” columng of Tables 18 to 20,
the score “5” indicates that the finger combability is
excellent; the score “4” indicates that the finger combability
is good; the score “3” indicates that the finger combzability
ig favorable; the score “2” indicates that the finger
combability is poor with perceivable squeakiness; and the
gcore “1” indicates that the finger combability is very poor

and the finger becomes gtuck in the hair during finger combing.

Table 18
K] o N N 0 @
[ [ [ [ [ [
o @ o @ ] »
o [=5 [=% = [=9 [=%
£ £ £ £ £ £
b 2 2 4 2 2
Compenents | Secand agent {liquid) w w w ut w w
(G) 35% hydrogen peroxide 15 15 15 15 15 15
(A Caconut oil fatty acid amidopropy! betaine 24 24 24 24
(A} Lauryldimethylaminoacetic acid betaine 24
{(A) Amidopropyl betaine laurate 24
POE(5) lauryl ether 05 0.5 05 05 0.5 05
Stearyl trimethyl ammonium chloride 1 1 1 1 1 1
Sodiwm lauryl sulfate
{H} Dimethyl diallyl ammonium chloride-acrylamide copolymer 1 1 1
{H} Dimethyl diallyl ammenicim chloride-acrylic acid copolymer 1
H) Polydimethyimelhylenepiparidinium chloride 1
{H} Hydroxyethyicellulese dimethyl diatlyl ammonium 1
Purified water Remainder | Remainder | Remainder | Remainder | Remainder | Remainder
Total 100 100 100 100 100 100
First agent:second agent mixing ratio (mass rafio) 15 135 1.5 15 1.5 1:5
Gontent of companent A in use 20 20 20 2.0 20 20
Evaluation Hair lexiqre {finger combability) 5 5 5 4 5 5
Foamability 5 5 5 5 5 5
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Table 19

~ o o e = B ol
p P P 5 p pr s
E £ £ g g g g
Components [Second agent {liquid)
(€3] 35% hydrogen peroxide 15 15 15 15 15 15 15
A Coconut cil fatty acid amidopropyl betaine 0.6 1.8 3 4 & 10
(A) Lauryldimethylaminoacetic acid betaine
(A) Amidopropyl betaine laurate
POE(5) lauryl ether 05 0.5 05 05 05 0.5 05
Stearyl frimethy) ammonium chloride 1 1 1 i 1 1 1
Sodium fauryl sulfate
H) Dimethyl dially! ammonium chloride-acrylamide 1 1 1 1 1 1 1
copolymer
H) Dimethyl diallyl ammonium chloride-acrylic acid
copelymer
{H) Polydimethyimethylenepiperidinium chloride
{H) Hydroxyethylcellulose dimethyl diallyl ammonium
Purified water Remainder | Remainder | Remainder | Remainder | Remaincer | Remainder | Remainder
Total 100 100 100 100 100 100 100
First agent:second agent mixing ratio (mass ratio) 1.5 1:5 15 1:5 1:5 1:5 1:5
Content of component A in use 0.5 1.5 2.5 33 4.2 50 8.3
Evaluation Hair textHre (finger comhabillty} 5 5 5 4 4 4 4
Foamability 3 5 5 4 4 4 4

As shown in Tables 18 and 19, Examples each containing
hydrogen peroxide, an amphoteric surfactant, and a cationic
polymer in the second agent produced favorable evaluation
results for both the item of “hair texture (finger
combability)” and “foamability”. Particularly, it was
demonstrated that Examplegs 7-1 to 7-3 each containing, as a
cationic polymer, a product that was prepared in a liguid
state at 25°C were more highly regarded in the evaluation of
“hair texture (finger combability)” than Example 7-4
containing a cationic polymer that was in a solid state at
25°C. Moreover, Examples 7-8 and 7-9 in which the content of
the amphoteric surfactant in the second agent fell within the
range of 1.5 to 3.5% by mass were highly regarded in both the
evaluations for “hair texture (finger combability)” and

“foamability”.
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Table 20

ge | go | 8% | 8% | 8%
82 | &2 | 88 | 82 | a®
28 | 23 | 28 | &3 | &2
L L} L w ]
Components |Second agent {liquid)
(G) 35% hydrogen peroxide 15 i5 15 15 15
] Caoconut oil fatty acid amidoprapy! betaine 24
(A) Lauryldimethylaminoacetic acid betaine
(A} Amidopropyl betaine laurate
POE(5) lauryl ether 29 0.5 29 0.5 0.5
Stearyl trimethyl ammonium chloride 1 6 1
Sodium lauryl sulfate 1 8
(H) Dimethyl diallyl ammanium chlcride-acrylamide copolymer 1 1 1 1
{H) Dimethyl diallyl ammonium ¢hleride-acrylic acid copolymer
{H) Polydimethylmethylenepiperidinium chloride
H) Hydroxyethylceliulose dimethyt diallyl ammonium
Purified water Remainder | Remainder | Remainder | Remainder | Remainder
Total 100 100 100 100 100
First agent:second agent mixing rafio {mass rafio} 15 1.5 15 1:5 1:5
Content of component A in use - - - - 20
Evaluation Hair tex{.u.re {finger combability) 3 3 3 2
Foamability 1 1 1 3 5

As shown in Table 20, it was demonstrated that Reference
Examples 7-1 to 7-4 that contained no amphoteric surfactant in
the second agent and had the increased content of a nonionic
surfactant, a caticnic surfactant, or an anionic gurfactant in
the second agent were less regarded than Examples in both the
evaluations of “hair texture (finger combability)” and
“foamability”. Moreover, it was demonstrated that Reference
Example 7-5 containing no cationic polymer in the second agent
was highly regarded in the evaluation of “foamability”, but
was less regarded in the evaluation of “hair texture (finger

combability)”.

Test 8

(Preparation of hydrogen peroxide-containing composition)
Hydrogen peroxide-containing compositions of Reference

Examples 8-1-1 to 8-1-19 and 8-2-1 to 8-2-5 were prepared by

formulating componentg described in Tables 21 and 22. The

90




10

15

20

25

30

35

prepared hydrogen peroxide-containing compositions were
evaluated for the stability of hydrogen peroxide and odor

according to the methods shown below. In Tables 21 and 22,

units for the numeric values repregenting the content of each

component in the hydrogen peroxide-containing compositions are

[+)

% by mass.

(Stability of hydrogen peroxide)

Each prepared hydrogen peroxide-containing composition

was stored for 1 month in a thermostat bath of 45°C. Then,

the amount of resgidual hydrogen peroxide was determined by the

redox titration method, and the residual rate of hydrogen

peroxide was calculated. Evaluation criteria were as follows.

The evaluation results are shown in Tables 21 and 22.
5: 99% or more regidual rate of hydrogen peroxide.
4: 98% or more and less than 99% residual rate of

hydrogen peroxide.

3: 97% or more and less than 98% residual rate of
hydrogen peroxide.

2: 96% or more and less than 97% residual rate of

hydrogen peroxide.
1: Less than 96% residual rate of hydrogen peroxide.

(Regarding odor)

Each prepared hydrogen peroxide-containing composition

was evaluated for odor. Evaluation criteria were as follows.

The evaluation results are shown in Tables 21 and 22.

3: There i1s no odor derived from the raw material
phenoxyethanol .

2: There ig little odor derived from the raw material

phenoxyethanol .

1: There is noticeable odor derived from the raw material

phenoxyethanol.
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Table 21

= o o ¥ oy @ w @ ) o @ ¥ w
B |18 [ 87 |8 |82 |82 | 8 |8z |8 | 89| 89|89 |89
HER e e e e
Hydrogen peroxide-containing w w L L w w L uw w 1 wl 1 L
compaosition
(G) 35% hydrogen peroxide 15 15 15 15 15 15 15 15 15 15 15 15 15
Cetanol 0.5 0.5 05 05 05 05 05 0.5 0.5 05 0.5 05 05
g&iﬁ;ﬁ;””‘ eter(nonionic | 5 | o5 f o5 | 05 | 05 | 05 |05 | - |05 |05 | 05| - | -
Stearyl trimethyl ammonium
() chlor%e ’ ) ) ) ) L ) ) ) ) ) 1 )
) amidopapy! boine RN R e
) Laury!dimethylaminoaoetic acid ) ) ) ) ) " ) ) A i ) ) )
betaine
(A) Amidopropyl betaine laurate - - - - - - 1 - - - - - -
Dipropylene giycol 1 1 1 1 1 1 1 1 1 1 1 1 1
(J) Phenoxyethanol 02 0.2 0.2 0.2 0.2 0.2 02 02 - 0.2 - - 0.2
Ethanol - - - - - - - - 0.2 - 0.2 0.2 -
(K) Benzoic acid - 0.2 - - - - - - - - - - -
(K) Sodium benzoate 0.2 - 0.2 0.2 0.2 0.2 0.2 02 G2 - 0.2 0.2 -
p-oxybenzoic acid ester - - - - - - - - - ¢.2 - 0.2
Salicylic acid - - - - - - - - - - - -
Edetic acid - - CA - - - - - - - - -
Tetrasodium edetate - - 01 - - - - - - - - -
rydrogelanedphosphon’® | o4 f o4 | - | - | ot [ od [ o1 [ er [ o1 | o1 | o1 | of | o
I;;:Zi?‘é‘t‘;gn stohosghonate | 01 | 01 | - | - [ o1 | e | or | or [ot fot et | ot | o
Cilric acid Formulated to adjust pH to 4
Purified water Rez::\'n- Remjn— Regga:‘m— Re:j];arin- Reg;arin- Reg::in— Re;ne?in- Re(l;;z;lin- Re{l;r;arin- Re(rir:aarin- Re{rlr;ariw Re{rjré?in— Re‘rjr;?inf
Total 100 100 100 100 100 100 100 100 100 100 100 100 100
JiK 1 1 1 1 1 1 1 1 - -
Evaluation
Stability of hydrogen peroxide 5 5 5 4 5 5 5 5 1 1 2 1 1
Cdor 3 3 3 3 3 3 3 3 3 3 3 3 3

92




10

15

Table 22

@ 2 = o o pus e = = = 2
851 8n |8z | 8x |83 | 8z | 82| 8x |81 8s| 8
O @ Lo L o E 2N ® o L o L g L q o o L @
BBl 20|38 |8 |85 8| 58|88 |88 8¢ |3¢
[ g r X o o Q o g o o X o o ] o o X & [V o
Hydrogen paroxide-containing L i i i fri i i i i i i
composition
{G) 35% hydrogen peroxide 15 15 15 15 15 15 15 15 15 15 15
Cetanol 0.5 05 05 0.5 0.5 05 0.5 05 05 05 0.5
POE(5) lauryl ether (nanionic
surfactant) 05 0.5 0.5 05 05 05 0.5 0.5 05 05 0.5
Coconut oil fatty acid amidopropyl
) belaine solution L f ! ! 1 1 1 1 t 1 !
Dipropylene glycol 1 1 i 1 1 1 L 1 1 1 1
(J) Phenoxyethanol 0.2 0.2 0.2 0.2 0.05 0.1 0.15 0.2 0.4 0.8 1
(K) Sodium benzoate 0.01 01 06 1 0.4 04 0.4 04 04 04 04
Hydroxyethanediphosphonic acid 0.1 01 0.1 0.1 01 0.1 0.1 0.1 0.1 0.1 0.1
Tetrasodium
hydroxyethanediphosphonate 01 61 0.1 0.1 a1 0.1 0.1 0.1 0.1 0.1 0.1
Citric acid Formulated to adjust pH 1o 4
Purified water Remain- | Remain- | Remain- | Remain- | Remain- [ Remain- | Remain- | Remain- | Remais- | Remain- | Remain-
der der der der der der der der der der der
Total 100 100 100 100 100 100 100 101 100 100 100
JK 20 2 0.33 02 0.13 025 | 0.375 0.5 i 2 25
Evaluation
Stability of hydrogen peroxide 3 4 5 5 3 4 5 5 5 5
Odor 3 3 3 3 3 3 3 3 3 3 2

As shown in Table 21, the hydrogen peroxide-containing
compositions of Reference Examples 8-2-1 to 8-2-5 did not
contain at least one of phenoxyethanol and benzoilc acid
(benzoate) in the surfactant-containing system. It was
demonstrated that Reference Examples 8-2-1 to 8-2-5 had the
poor stability of hydrcogen peroxide during storage as seen
from the “Stability of hydrogen peroxide” column. Of them,
the hydrogen peroxide-containing compositions of Reference
Examples 8-2-1, 8-2-2, 8-2-4, and 8-2-5 contained an
amphoteric surfactant as a surfactant. These particularly had

poor stability of hydrogen peroxide during storage.

By contrast, the hydrogen peroxide-containing
compositions of Reference Examples 8-1-1 to 8-1-19 contained
both phenoxyethanol and benzoic acid (benzoate) in the
surfactant-containing system and was observed to be good in

stability for hydrogen peroxide during storage. From the
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comparison of Reference Examples 8-1-1 and 8-1-2 with
Reference Examples 8-2-1 and 8-2-2, it was demonstrated that
the stability of hydrogen peroxide was improved in Reference
Examples 8-1-1 and 8-1-2. From the comparison of Reference
Example 8-1-5 with Reference Example 8-2-4, it was
demonstrated that the stability of hydrogen percoxide was
improved in Reference Example 8-1-5. From the comparison of
Reference FExample 8-1-8 with Reference Examples 8-2-4 and 8-2-
5, it was demonstrated that the stability of hydrogen peroxide
was improved in Reference Example 8-1-8. From the comparison
among the compositions containing an amphoteric surfactant as
a surfactant (e.g., Reference Examples 8-1-1, 8-2-1, and 8-2-
2}, it was demonstrated that the effect of improving the
stability of hydrogen peroxide is particularly high in the

compositions containing the amphoteric surfactant.

From the comparigon among Reference Examples 8-1-1 to 8-
1-19, the followings were demonstrated: from the comparison of
Reference Examples 8-1-9 and 8-1-13 with the other Reference
Examples, it was demonstrated that the stability of hydrogen
peroxide was further improved when the mass ratic (J/K ratio)
of the component J to the component K fell within the range of
0.2 to 2.5. From the comparison of Reference Examples 8-1-9
and 8-1-10 with the other Reference Examples, it was
demonstrated that the stability of hydrogen peroxide was
further improved when the amount of the component K was 0.1%
by mass or more; and the stability of hydrogen peroxide was
particularly improved when the amount of the component K was
0.15% by mass or more. From the comparison of Reference
Examples 8-1-13 and 8-1-14 with the other Reference Examples,
it wag demonstrated that the stability of hydrogen peroxide
was further improved when the amount of the component J was
0.1% by mass or more; and the stability of hydrocgen peroxide
was particularly improved when the amount of the component J

was 0.15% by mass or more. From the compariscn of Reference
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Example 8-1-19 with the other Reference Examples, it was
demonstrated that the stability of hydrogen peroxide was
achieved with phenoxyethanol odor suppressed when the amount
of the component J formulated fell within the range of 0.15 to

0.8% by mass.

Test 9

(Preparation of composition for dyeing hair)

Firet and second agents of compositions for dyeing hair
of Examples 9-1 to 9-5 and 9-7 to 9-14 and Reference Examples
9-1 to 9-4 and 9-6 were prepared by formulating components
described in Tables 23 and 24. Subsequently, the obtained
first and second agents were mixed at the mixing ratio (mass
ratio) described in Tables 23 and 24 to prepare a compogition
for dyeing hair. For those whose final form is described as
“Foam” in Tables 23 and 24, the first and second agentg were
placed in a sealed container, which was then shaken to obtain
a foamy composition for dyeing hair. On the other hand, for
thogse whose final form is described as “Cream” in these tables,
the first and second agents were placed in an open container
and gently mixed without foaming in the container. In Tables
23 and 24, units for the numeric values representing the
content of each component in the compositions for dyeing hair

are % by masg.

(Dyeing treatment)

Each prepared composition for dyeing hair was applied to
a hair bundle of black human hair by hand using thin-gloves
(made of resin). Then, the hair bundle was left for 30
minutes in a thermostat bath (30°C). Subsequently, the hair
bundle was washed with tap water and then shampooed once and

treated with a conditioner once. Subsequently, the hair
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bundle was dried. Then, the halr bundle was left at room
temperature for 1 day. In this way, the dyeing treatment of

the hair bundle was performed.
(Regarding hair texture (smoothness) after finish}

The hair texture during the finger combing of the thus-
dyed hair bundle was compared with that of an undyed hair
bundle. The hair texture of the dyed hair bundle was
evaluated from the viewpoint of whether or not smoothness
during finger combing was favorably obtained without the
roughness of the hair bundle. Evaluation criteria were as
follows. The evaluation results are shown in Tables 23 and 24.

5: The smoothness was very favorably obtained.

4: The smoothness was favorably obtained.

3: The smoothness was relatively favorably obtained.

2: The smoothness was slightly poorly obtained.
1

The smoothness was very poorly obtained.

(Regarding hair texture {squeakiness, tangleability, and

bristliness) after finish)

The hair texture during the finger combing of the thus-
dyed hair bundle was compared with that of an undyed hair
bundle. The hair texture of the dyed hair bundle was
evaluated from the viewpoint of whether or not finger combing
was difficult to perform due to the squeakiness, tangleability,
and bristliness of the hair bundle. Evaluation criteria were
as follows. The evaluation results are shown in Tables 23 and
24,

The finger combabiiity was very favorable.
The finger combability was favorable.
The finger combabilility was relatively favorable.

The finger combability was slightly poor.

BN W s>,

The finger combability was very poor.
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{(Regarding lightness after finish)

The thus-dyed hair bundle was visually observed and

5 evaluated for lightness after finish. Evaluation criteria

were as follows.

23 and 24.
5: The
4: The
10 3: The
2: The
1: The

lightness
lightness
lightness
lightness
lightness

was

was

wasg

was

was

The evaluation results are shown in Tables

very favorable.
favorable.

relatively favorable.
slightly poor.

Very poor.
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Table 23

e B | BB | B |SE|8e 5|85
£ 1 2 &4 % & 8 x 3 e 8 & 2 e 2
[W1] 4K ] (1N L [11] [LE] LLI w [10] il
First agent (powdery)
Ammonium sulfate 15 15 15 15 15 15 15 15 15 15

(1) Sodium carbonate 27 27 27 - 27 27 27 27 - -
Sodium bicarbonate - - - 27 - - - - -
Disodium edetate 9 - - 9 9 9 5 - 9 -

L Diethylenetriaminepentaacetic acid - 9 - - - - - - -
Trisodium ) A ) 9 3 3 . 3 A
ethylenediaminehydroxyethyltiacetate
Sodium metasilicate - - - - - - - 27 27
Magnesium stearate 1 1 1 1 1 1 1 1 i 1
Toluene-2,5-diamine sulfate 3 3 3 3 3 3 3 3 3 3
Sodium lauryl suifate 5 5 § 5 5 5 5 5 5 5
Carboxymethylcellulose 0 10 10 0 10 10 10 10 i0 10
Sodium sulfate Remain- | Remain- | Remain- | Remain- | Remain- | Remain- | Remair- | Remain- | Remain- | Remain-

der der der der der der der der der der
Total 100 100 100 100 100 100 100 100 100 100
Second agent {emulsion)

{G) 135% hydrogen peroxide 15 15 15 15 15 15 15 15 15 15
oty s | s s | s [ s s s s s ]
POE(5) lauryl ether 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Stearyl timethyt ammontum chloride 1 1 1 1 1 1 1 1 1 1
2&%"%‘;‘?;{', ;'y"r;?r‘ggmﬁﬂ::"r'de' 002 | 002 | 062 | oo | - | oe2 | ooz | 002 | coz | oo

) Palydimethylmethylenapiperidinium
chloride solution 0.6 0.6 0.6 06 - 0.6 086 06 05 0.6
Purified water Re(rjnearin- Re(rj'r;e:in- Re:j'r:;in- Retr;::in- Recr;::in- Reg:;in- Re(r;::in- Re31earin- Reg;?in- Re(r;;a;in-
Total 100 100 100 100 100 100 100 100 100 100
(FI:]’Z;:‘%:E}))SBO"“" agent mixing faio | 4. 15 15 15 15 15 15 15 15 15
Final form Foam Foam Foam Foam Foam | Cream | Foam Foam Foam Foam
Amount of component f-1 incorporated 4.5 4.5 45 45 45 45 45 4.5 0 0
Amount of component L incorporated 1.5 15 15 15 15 15 0.8 - 1.5 15
(f-1YL formulation ratio {mass ratio) 3 3 3 3 3 3 54 - 0 0
Evaluation
Hair texture {smoothness) 5 5 5 5 4 3 2 1 3 3
:re]a(ijr t:‘:éttlljlgi gz?ueakiness, fangleability, 5 5 5 5 5 5 5 5 5 1
Lightness 5 5 5 4 § 5 4 4 5 5
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Table 24

iy i 2 < T - - 5
5 § 5 5 5 5 5 £
i D i & & & by b
First agent (powdery)
Ammonium sulfate 15 15 15 15 15 15 15 15

{#-1) | Sodium carbonate 39 27 15 39 15 27 27 27

(L) |Disodium edelate 6 6 6 9 9 12 18 30
Magnesium stearate 1 i 1 1 1 1 1 1
Toluene-2 5-diamine sulfate 3 3 3 3 3 3
Sodium lauryl sulfate 5 5 5 5 5 5
Carboxymethylcellulose 10 10 0 10 10 10 10 10
Sodium suifate Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Ramainder
Total 100 100 100 100 100 100 100 100
Second agent {emulsion)

(G) |35% hydrogen peroxide 15 15 15 15 15 15 15 15
™ | s | s | s [ s [ s | s [ s | s
POE(5) lauryl ether 05 05 05 05 05 0.5 05 05
Stearyl trimethyl ammonium chloride 1 1 1 1 1 1 1 1
Dimethy! diallyl ammonium chioride- 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.2

) acryla{mldecopolymersolluh:.)n. .

Eﬁg’g&"{;iﬁﬂ&i‘“we”ep'pe"d'“'“"‘ 06 056 06 06 06 06 06 06
Purified waler Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Remainder | Remainder
Total 100 100 100 100 100 100 100 100
fr:]rgtsggrgggf'e"“”d agent mixing ratio 15 15 15 15 15 15 15 15
Final form Foam Foam Foam Foam Foam Foam Foam Foam
Amount of component {1 incorporated 8.5 45 25 6.5 25 45 45 45
Amount of component L incorporated 1.0 1.0 1.0 1.5 15 2.0 30 5.0
(DA forrlation ratio (mass ratio) 6.5 45 25 43 1.7 23 15 09
Evaluation

Hair texture (smoothness) 3 4 5 5 5 5 5 5
I:[?ér tt)?l);[ﬁu[:]s; gssc);ueaklness, tangleability, 5 5 5 5 5 5 5 5
Lightness 5 5 4 5 4 5 5 5

Ag seen from Tables 23 and 24,

the composition for dyeing

hair of Reference Example 9-1 offered slightly poor hair

texture {(smoothness)

after finish, because the amount of the

component L incorporated was less than 1% by mass.

the composition for dyeing hair of Reference Example 9-2

offered very poor hair texture

{emoothnesg} after finish,

because the component L was not incorporated therein.

Moreover,

By contrast, the compogitions for dyeing hair of Examples

were observed to offer faveorable hair texture

89
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after finish and also favorable lightness after finish. When
the composition for dyeing hair was compared amcong Examples, a
particular cationic polymer was not incorporated in Example 9-
5. Therefore, it was slightly inferior in hair texture
{(smoothnegs) after finish to the other Examples. Moreover,
the final form was a cream form in Reference Example 9-6. The
final form was a foamy form in Examples, which was observed to
offer more favorable hair texture after finish than that of

Reference Example 2-6.

Moreover, the mass ratio of the component f£-1 to the
component L exceeded 4.5 in Example 9-7. By contrast, this
mass ratio fell within the range of 0.02 to 4.5 in Examples
other than Example 9-7, which was observed to offer more
favorable hair texture {smoothness) after finish than that of

Example 9-7.

Reference Examples 9-3 and 9-4 used sodium metasilicate
instead of the component f-1. Reference Example 9-3, compared
with Reference Example 9-4, was not found to have the effect
of improving smoothness after finish by suppressing roughness
after finish, though this Example was found to have
improvement in hair texture after finish by wvirtue of
suppression of hair texture such as the stiff and squeaky hair

bundle, tangled hair, and brigtliness after finigh.

The embodiments of the present invention have been
described above in detail. However, the present invention is
not limited to the embodiments by any means, and various
changes or modifications may be made without departing from

the spirit of the present invention.

Tegt 10-1

Hair dyes comprising a powdery first agent containing
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components shown in Table 25 and an emulsion second agent
shown in Tables 26 and 27 were prepared. The second agent was
prepared by first preparing an amphoteric surfactant-
containing agqueous solution and next mixing the amphoteric
surfactant-containing aqueous solution with other components,
for example, hydrogen peroxide. In Tables 25 to 27, units for
the numeric values representing the content of each component
in the hair dyes are % by mass. Then, the first and second
agents were mixed at a mass ratlo of 1:5 and stirred using a
stirring rod to prepare a foamy hair dye. The obtained hair
dye was evaluated for foamability. Moreover, the obtained
second agent was evaluated for pH change and pH stability.

The results are shown in Tables 26 and 27.

In Tables 26 and 27, the numeric values in the “Mass
ratio of amphoteric surfactant” columns represent the mass
ratio (A/I) of the content of the amphoteric surfactant to
that of the inorganic salt of alkali metal in the amphoteric

surfactant-containing aqueous solution.

In Tables 26 and 27, AMOGEN CB-H (30% by mass of coconut
oil fatty acid amidopropyl betaine (desalted)}; manufactured by
Dai-Ichi Kogyo Seiyvaku Co., TLtd.) was used as coconut oil
fatty acid amidopropyl betaine. The coconut oil fatty acid
amidopropyl betaine in Examples 10-8 and 10-9 was used after
water evaporation by applying heat at 80°C to this product
having a concentration of 30% by mass. In Tables 26 and 27,
OBAZOLINE LB-SF (35% by mass of lauryldimethylaminocacetic acid
betaine {desalted); manufactured by Toho Chemical Industry Co.,
Ltd.) was used as lauryldimethylaminoacetic acid betaine. In
Tableg 26 and 27, SOFTAZOLINE LPB-R (30% by mass of
amidopropyl betaine laurate (desalted); manufactured by
Kawaken Fine Chemicals Co., Ltd.) was used as amidopropyl
betaine laurate. In Tables 26 and 27, the numeric values

representing the content of each component represent the
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content of purity of the component.

<pH change and pH stability of second agent:

The second agent of the hair dye of each of Examples and
Reference Examples was stored for 1 month in a thermostat bath
of 45°C. Then, the pH of the second agent was measured. From
the value, the wvalue of pH change from pH 4 at the time of

preparation of the second agent was determined.

In the “pH stability of second agent” columns of Tables
26 and 27, the score “5” indicates that the value of pH change
is less than 0.10; the score “4” indicates that the value of
pPH change is 0.10 or more and legs than 0.15; the score “37
indicates that the value of pE change is 0.15 or more and less
than 0.20; the score “2” indicates that the value of pH change
is 0.20 or more and less than 0.25; and the score M“17

indicates that the value of pH change is 0.25 or more.

<Foamability>

The state of the hair dye after foaming was visually
observed by expert panelists. In the “Foamability” columns of
Tables 26 and 27, the score “5” indicates that the foaming is
excellent; the gcore “4” indicates that the fcaming is good;
the score “3” indicates that the foaming ig favorable; the
gscore “27 indicates that the foaming is slightly insufficient;
and the gcore “1” indicates that the foaming is insufficient
or too much foaming results in low viscous, light, and large

bubbles.
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Table 25

First agent (powdery)
Ammonium sulfate 15
Sodium carbonate Ko
Disodium edelate 3
Magnesium stearate 1
Toluene-2,5-diamine sulfate 3
Sodium lauryl sulfaie 5
Carboxymethylcellulose 10
Sodium sulfate Remainder
Total 100
Table 26
e | 2| 22|22 |s2|g2|ae|ss
@ @ @ @ @ o oo | Be | e | De
g £ g g g E | g2 | g8 | g2 | &8
S| 8|8 8§58 |%5|=5|28|%3
Amphoteric surfactant-containing agueous
solution
{A) [Coconut cil fatty acid amidopropyl betaire 30 30 30 30 30 20 30
(A) |Lauryldimethylaminoacetic acid betaine 30
(A) [Amidopropyl betaine laurate 30
() |Sodium chloride 5 5 5 5
(i [Potassium chloride L
(1) |Sodium sulfate 5
{I) |Disodium phosphate 5
(i) |Sodium citrate 5
Purified water Remain- | Remain- | Remain- | Remain- | Remain- [ Remain- | Remain- | Remain- | Remain- [ Remain-
der der der der der der der der der der
Total 100 100 100 100 100 100 100 100 100 100
Second agent
(G) |35 wiv% hydrogen peroxide 15 15 15 15 15 15 15 15 15 15
The amphoteric surfactant-containing
aqueous solution 10 10 10 10 10 10 10 10 10 18
Cefanot 05 05 05 a5 05 0.5 05 05 05 0.5
Stearyl trimethyl ammonium chloride 1 1 1 1 1 1 1 1 1 1
POE(5) lauryl ether G5 05 05 0.5 0.5 0.5 0.5 05 0.5 05
Citrig acid Formulated to adjustpH fo 4 Formulated to adjust pH to 4
. Remain- | Remain- | Remain- | Remain- | Remain- | Remain- | Remain- | Remain- | Remain- | Remain-
Purlfied water der der der der der dar der der der der
Total 100 100 100 100 100 100 100 100 100 100
E{f;)agem‘sew"d agent mixing ratio (mass | ;.5 5 15 | 15 | 15 | 15 | 45 ] 15 | 15 | 15
Mass ratio of amphoteric surfactant (A/l) 6 6 6 6 6 6 - 0
Amount of amphoteric surfactant {A) 3 3 3 3 3 3 3 2 0 3
incorporated in second agent
Amount of inarganic salt of alkali metai (1)
incorporated in second agent 05 05 05 05 05 0 0 0 05 0
Evaluation
pH change of second agent 0.07 0.07 0.08 0.09 0.1 018 0.35 0.24 0.06 0.32
pH stability of second agent 5 b 5 5 4 3 1 2 5 1
Foamabflity 5 5 5 5 5 5 5 3 1 5
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Table 27

s le |l el |ele| e || x|e
2 e 2 2 2 = 2 = e 2 2 e
gl BB e8| &|g|le|slelgls
E £ E £ £ £ £ £ £ £ £ £
Sl 3| 8| £ gl 2l g gl g g g g
L Ll Ll L 1] i i i i i L i

Amphoteric surfactant-containing

agueous solution
Coconut oil fatty acid
{(A) amkloprapyl betain 20 35 40 25 25 25 25 25 25 25 25 25
(1) |Sodium chioride 5 5 5 0.5 1.25 25 3.5 5 75 10 12.5 15
Purified water Remain- [ Remain- | Remain- | Remain- | Remain- | Remain- | Remain- | Remain- | Remain- { Remain- | Renain- | Remain-
der der der der der der der der der der der der
Total 100 100 100 100 100 100 100 100 100 100 100 100
Second agent
{G} |35 wivt hydrogen peroxide 15 15 15 15 15 15 15 15 15 15 15 15
The amphaoteric surfactant-
containing aqueous sokition 10 10 10 10 10 10 10 10 10 10 10 10
Cetanol 0.5 0.5 05 0.5 0.5 0.5 0.5 0.5 05 05 0.5 05
Siea(yl frimethyl ammonium 1 1 1 1 " 1 1 1 1 1 1 1
chloride
POE(5) lauryl ether 0.5 0.5 05 0.5 0.5 0.5 0.5 0.5 05 0.5 0.5 0.5
Citric acid Formulated to adjust pH 1o 4
Purified water Remain- | Remain- | Remain- | Remain- | Remain- | Remain- { Remain- | Remain- { Remain- | Remain- { Remain- | Remain-
der der der der der der der der der der der der
Tolal 100 100 100 100 100 100 100 100 100 100 100 100
First agent:second agent 15 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15
mixing rafio {mass ratio) ' ' ‘ ’ ' ' ' . ' ' ’ '
Mass ratio of amphoteric
surfactant (AY]) 4 7 8 50 20 1@ 71 5 33 25 2 1.7
Amount of amphoteric
surfactant (A) incorporated 2 35 4 2.5 2.5 2.5 2.5 2.5 25 25 2.5 25
in second agent
Amount of inorganic salt of
alkali metal {1} incorporated 0.5 05 0.5 0.05 0.125 0.25 0.35 0.5 0.75 1 1.25 15
in second agent
Evaluation
pH change of second agent | 0.07 0.07 0.08 0.17 0.15 0.14 0.09 0.07 0.07 0.08 0.15 0.7
pH stability of second agent 5 5 3 3 4 5 5 5 ] 4 3
Foamability 4 5 5 5 5 L3 5 5 5 4 4

Ag shown in Tables 26 and 27,

surfactant and a

stability”.

Moreover,

the hair dves

of Examples

that were congtituted by formulating a (B) amphoteric

second agent produced favorable results for the item “pH

{C) inorganic salt of alkali metal in the

it was demonstrated that Reference Examples 10-

104

second agent were less regarded than Examples in the
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evaluation for the item “pH stability”.

Reference Example 10-3 containing no amphoteric
surfactant in the second agent produced evaluation results
inferior to those of Examples in the item “foamability”. When
no amphoteric surfactant is used, it is difficult to obtain a

favorable foamy hair dye.

Reference Example 10-4 containing sodium citrate instead
of an inorganic salt of alkalli metal in the second agent
produced evaluation results inferior to those of Examples in

the item “pH stability”.

Test 10-2

An emulgion second agent containing each component shown
in Tables 28 to 34 was prepared. For the second agent, an
amphoteric surfactant-containing aqueous solution was first
prepared by mixing the components described in each table,
starting from the one at the top of the table. Next, other
components were incorporated, starting from the one at the top
of the table, in the amphoteric surfactant-containing agueous
gsolution to prepare the second agent. In Tables 28 to 34, the
numeric values in the columns showing each component represent
the content (unit: % by mass} of the component described in
the columns unless otherwise gpecified in the table. The
numeric values of each component shown in the “Amphoteric
surfactant-containing aqueocus solution” column represent the
content of the component in the second agent. Then, the first
agent shown in Table 25 and the second agent shown in Tables
28 to 34 were mixed at a mass ratio of 1:5 and stirred using a
stirring rod to prepare a foamy hair dye. The obtained hair
dye was evaluated for foamability. Moreover, the obtained
second agent was evaluated for pH change and pH stability.

The results are shown in Tables 28 to 34.
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Table 28

Second agent (liquid)

Example 10-19

Amphoteric surfactant-containing aquecus solution

(A) Coconut ol fatty acid amidopropyl betaine 24

Purified water 56

{1) Sodium chloride 04
Cetanol 05
Stearyl trimethyl ammonium chloride 1
POE(5} lauryt ether 05

Citric acid Formulated to adjust pH to 4
Purified water Fermulated to adjust whole amount to 85% by mass
(G) |35 wiv¥% hydrogen peroxide 15
Total 100
First agent:second agent mixing ratio (mass ratio} 15
Content of amph'oferic surfactant (A_) in amphoteric 286
surfactant-coniaining aqueous solution
Content of inorggl}ic saltof alkali mglal (1) in amphoteric 48
surfactant-containing agueous solution
Mass rafic of amphoteric surfactant (A/l} 6
Evaluation
pH change of second agent .07
pH stability of secand agent 5
Foamahility 5
Components were mixed starting from the one at the {op of the table.
Table 29
Second agent {liquid) Example 10-20

Amphoteric surfactant-containing aqueous solution

(A} Coconut oil fatty acid amidopropyl betaine 24

Purified water 9.2

(1) Sodium chloride 0.4
Cetanol 0.5
Stearyl trimethyl ammonium chloride 1
POE(5) lauryl ether 0.5

Citric acid Formulated to adjust pH to 4

Purified water Formutated to adjust whole amount to 85% by mass
{G) |35 wiv% hydrogen peroxide 15

Total 100

First agent:second agent mixing ratio (mass ratio) 1.5

Content of amphoteric surfactant {A) in amphoteric

surfactant-containing aqueous solution 20

Conent of inorggqic salt of alkali mt?tal () in amphoteric 33

surfaclant-containing aqueous solution

Mass ratio of amphoteric strfactant (A1) 6

Evalration

pH change of second agent 0.16

pH stability of second agent 3

Foamability 5

Componenis were mixed starfing from fhe one at the top of the table.
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Tables 30

Second agent (liquid) Example 10-21

Amphoteric sufactant-containing aqueous sclution

(A} Caconut oil fatty acid amidopropyl betaine 24

Purified waler 56

Cetanol 05

{1) Sodium chloride 04
Stearyl trimethyl ammonium ciloride 1
POE(5) lauryl ether 0.5

Citric acid Formulated to adjust pH fo 4
Purified water Formulated to adjust whote amount to 85% by mass
(G) 135 wiv% hydrogen peroxide 5
Total 100
First agent:second agent mixing ratio (mass ratio) 1:5
Content of amph_o?eric surfactant (A} in amphoteric 270
surfactant-containing agueous solution
Content of inorggn_ic sait of alkali mgtal (i) in ampheteric 45
surfactant-containing agueous solution
Mass ratio of amphoteric surfactant (Af) 6
Evaluation
pH change of second agent 007
pH stabifity of second agent 5
Foamability §
Components were mixed starting from the one at the top of the table.
Table 31
Second agent {fiquid) Example 10-22

Amphoteric surfactant-containing aqueous solution

{A) Coconut oil fatty acid amidopropyl betaine 24

Purified water 56

Cetanol 05

Stearyl trimethyl ammonium chioride 1

POE(5) fauryl ether 05

() Sodium chicride 04
Cifric acid Formulated to adjust pH to 4
Purified water Formulated o adjust whole amount to 85% by mass

(G) |35 wiv% hydragen peroxide 15

Todal 100
First agent:second agent mixing ratio {mass ratio} 1.5
Caontent of amph.o?eric surfactant (A_) in amphoteric 231
surfaciant-containing aqueous solution
Conient of inorggr]ic salt of alkali mgtal (h in amphoteric a8
surfactant-containing aqueous solution
Mass ratio of amphoteric surfactant {A/l) 6
Evaluation
pH change of second agent 0.07
pH stability of second agent 5
Foamability 5

Compenents were mixed starting from the one at the top of the table.
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Table 32

Second agent {liquid} Example 10-23

Amphoteric surfactant-containing aguecus solution

Purified water 56

{1) Sodium chloride 04

Cetanol 05

{A) Coconwt oil fatty acid amidopropyl betaine 24
Stearyl fimethyl ammonium chloride 1
POE(5) lauryl ether 0.5

Citric acid Formulated to adjust pH to 4
Purified water Formulated {o adjust whole amount to 85% by mass
{G) |35 wiv% hydrogen peroxide 5
Totat 100
First agent:second agent mixing raffo {mass ratio) 1:5
Coentent of amphoteric surfactant (A) in amphoteric
surfactant-containing aqueous solution 20
Content of inorgglqic salt of alkali mgtal { in amphoteric 45
surfactant-containing aqueous solution
Mass ratio of amphoteric surfactant (A/l} 8
Evaluation
pH change of second agent 0.08
pH stability of second agent 5
Foamability 5
Components were mixed starting from the one at the top of the {able.
Table 33
Second agent {fiquid) Example 10-24

Amphoteric surfactant-containing aqueous solution

Purified water 58

(I} Sodium chlcride 02

Getanel 0.5

{A) Coconut oil fatty acid amidopropyl betaine 24
Stearyl frimethyl ammenium chloride 1
POE(5) lauryl ether 0.5
Citric acid Formulated to adjusi pH to 4
Purified water Formulated to adjust whole amount to 85% by mass

{G} |35 wi% hydrogen peroxide 15

Total 100
First agent:second agant mixing ratio (mass ratio) 15
Content of amphlo‘teric surfactant (A? in amphoteric 276
surfactant-containing aqueous selution
Content of incrggqic salt of alkali mgtal (1) in amphoteric 23
surfactant-containing aqueous solution
Mass ratio of amphoteric surfactant (Afl) 12
Evaluation
pH change of second agent 0.15
pH stability of second agent 3
Foamability 5

Components were mixed starling from the one at the top of the table.
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Table 34

Second agent (liguid) Example 10-25

Amphoteric surfactant-containing aqueous soluticn

Perrified water 8.7

(I} Sodium chloride 0.4

Cetanal 0.5

{A) Coconut oil fatty acid amidopropyl betaine 24
Stearyl imethyt ammenium chloride 1
POE(5) lauryl ether 05

Gitric acid Formudated to adjustpH to 4

Purified water Formuslated to adjust whole amount fo 85% by mass
(G) |35 wiv% hydrogen peroxide 15

Total 100

First agentsecond agent mixing ratio (mass ratio)

1.5

Content of amphoteric surfactant {A) in amphoteric

surfactant-containing aqueous solution 200
Contentof inorg‘flr]ic salt of alkali mgta! (I} in amphoteric 33
surfactant-containing aqueous solution

Mass ratio of amphoteric surfactant (A/l) 6
Evaluation

pH change of second agent 0.16
pH stability of second agent 3
Foamability 5

Components were mixed starting from the one at the top of the table.

As shown in Tables 28 to 31, it was demonstrated that the
amphoteric surfactant-containing aqueous solutions of Examples
16-19, 10-21, and 10-22 prepared by formulating approximately
2.3 parts by mass of water with respect to 1 part by mass of
an amphoteric surfactant and then adding sodium chloride were
better in pH stability than Example 10-20 prepared by
formulating approximately 3.8 parts by mass of water with
regpect to 1 part by mass of an amphoteric surfactant and then

adding godium chloride.

As shown in Tables 32 to 34, it was demonstrated that the
amphoteric surfactant-containing aqueous solution of Example
10-23 prepared by formulating approximately 14 parts by mass
of water with regpect to I part by mass of sodium chloride and
then adding an amphoteric surfactant was better in pH
stability than Examples 10-24 and 10-25 prepared by

formulating approximately 20 parts by mass or more of water
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with respect to 1 part by mass of sodium chloride and then

adding an amphoteric surfactant.

Next, technical ideas that can be grasped from the
embodiments and the modifications will be described

additionally below.

A hair cosmetic comprising:

a hair cosmetic composition which is applied to hair in a
foamy form obtained by mixing a powdery agent and a liquid
agent and foaming the mixture by shaking; and

a foaming tool for mixing the powdery agent and the

liquid agent and foaming the mixture by shaking.

In this case, a foamy hair cosmetic composition can be

prepared easily.
Reference Signs List
10: hair bleach/hair dye remover, 11: first agent, 12: second

agent, 13: mixture, 14: foamy hair bleach/hair dye remover,

20: container, 21: main body of the container, 22: 1lid.
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CLATMS

1. A hailr cosmetic composition constituted as a hair dye or
a hair bleach/hair dye remover comprising a plurality of
agentg, the hair cosmetic composition being characterized in
that the hair cosmetic composition is applied to hair in a
foamy form obtained by mixing a powdery agent and a liquid

agent and foaming the mixture by shaking.

2. The hair cosmetic composition according to claim 1,

characterized by containing an amphoteric surfactant.

3. The hair cosmetic composition according to claim 1 or 2,

characterized by containing a cationic surfactant.

4, The hair cosmetic composition according to <¢laim 3,
characterized by further containing an anionic surfactant,
wherein in use the anionic surfactant comes into contact with

the cationic surfactant in the presence of a solvent.

5. The hair cosmetic composition according to c¢laim 3 or 4,
characterized in that the cationic surfactant contains an
ammonium cationic surfactant having an alkyl group with 16 or

more and 22 or less carbon atoms and an ammonium cationic

gsurfactant having an alkyl group with 10 or more and less than

16 carbon atoms.

6. The hair cosmetic composition according to any one of
claims 1 to 5, characterized by containing a nonionic polymer,
wherein the nonionic polymer is incorporated in the powdery

agent.

7. The hair cosmetic composition according to claim 6,

characterized by containing a thickener, wherein the thickener

ig incorporated in the powdery agent.
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8. The hair cosmetic composition according to any one of
claims 1 to 7, characterized by comprising a powdery first
agent containing an alkali agent and a liquid second agent

containing hydrogen peroxide as an oxidizing agent.

9. The hair cosmetic composition according to claim 8,
characterized in that the second agent further contains an

amphoteric surfactant and a cationic polymer.

10. The hair cosmetic composition according to claim 2 or 9,
characterized by further containing an inorganic salt of

alkali metal.

11. The hair cosmetic composition according to any one of
claims 8 to 10, characterized in that the gecond agent further
contains phenoxyethanol and at least one selected from the

group consisting of benzoic acid and benzoates.

12. The hair cosmetic composition according to any one of
claims 8 te 11, characterized in that

the alkali agent is carbonate,

the hair cosmetic composition further contains 1 to 5% by
mass of a chelating agent, and

the mass ratio of the content of the carbonate in the
hair cosmetic composition to that of the chelating agent in

the hair cosmetic composition is 0.02 to 6.5.

13. A method for using the hair cosmetic composition
according to any one of claims 1 to 12, characterized by:
forming the hair cosmetic composition in a foamy form by
mixing a powdery agent and a liquid agent in the hair cosmetic
composition and foaming the mixture by shaking; and
applying the obtained hair cosmetic composition in a

foamy form to hair by hand.
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