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Description

HATR TREATMENT METHOD

Field of the Invention
[0001]
The present invention relates to a method for semipermanently

straightening hair without generation of a distinct odor.

Background of the Invention
[0002]

Use of a high temperature heating device such as a hair iron
is known as a method for temporarily straightening curly hair or
frizzy hair. High temperature from the high temperature heating
device breaks and restructures hydrogen bonds of hair keratin to
thereby achieve temporary hair straightening. These hydrogen bonds
are broken by moisture action. Thus, the original hair shape is
recovered by molsture in air over time, or the hair-straightening
effect is lost by hair washing.

[0003]

An exemplary method for keeping a changed hair shape
permanently or semipermanently is a method comprising allowing a
reducing agent having, for example, a sulfide group, a thiol group
to act on disulfide bonds to be cleaved, changing the hair shape
into a desired shape, and subsequently applying an oxidizing agent
such as hydrogen peroxide to restructure the disulfide bonds to
thereby fix the hair shape. An alternative method is a method
comprising allowing an alkali agent such as sodium hydroxide or
guanidine hydroxide to act on disulfide bonds at a pH of about 12

or more to thereby cleave the bonds to generate o, p-unsaturated
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dehydroalanine moieties and cysteine moieties, and forming
thioether bonds to thereby produce lanthionine. These methods can
achieve permanent or semipermanent hair stralghtening, and the hair
straightening effect will be lost only by growing of the hair.
However, these treatments are known to damage hair.

[o004]

It has been found recently that combination of a carboxylic
acid compound having a carbonyl group adjacent to a carboxyl group
(for example, glyoxylic acid) with a mechanical hair straightening
means using heating (for example, a hair iron) provides a
semipermanent hair straightening effect (for example, Patent
Literature 1). This treatment method combining glyoxylic acid etc.
with a mechanical hair straightening means using heating (for
example, a hair iron) may be followed by a hair dye treatment or
bleaching treatment (Patent Literatures 2 and 3). Such hair
treatments employing a specific carboxylic acid compound are
capable of hair straightening while preventing hair damages and of
maintaining the straightened hair appearance even after hair

washing is repeated for several times.

Citation Listing

[Patent Documents]

[0005]

[Patent Literature 1] JP-A-2013-520468
[Patent Literature 2] JP-A-2015-535268

[Patent Literature 3] JP-A-2015-535269

Summary of the Invention

[000¢6]
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The present invention provides a halr treatment method
comprising steps 1 to 5 to be performed in the following order:

1. a step of applying a first composition to hair, wherein the
first composition is acidic and comprises one or more selected from
the group consisting of glyoxylic acid, glyoxylic acid hydrates,
glyoxylates, and glyoxyl amides;

2. a step of leaving the hair having the first composition
applied thereto to stand;

3. a step of heating the hair with a high temperature heating
device;

4. a step of applying'a second composition to the hair,
wherein the second composition comprises substantially no oxidizing
agent and has a pH of 9.0 or more; and

5. a step of leaving the hair having the second composition
applied thereto to stand.

[0007]

The present invention also provides a hair treatment kit
comprising a first composition which is acidic and comprises one or
more member selected from the group consisting of glyoxylic acid,
glyoxylic acid hydrates, glyoxylates, and glyoxyl amides, and a
second composition which comprises substantially no oxidizing agent
and has a pH of 9.0 or more.

[ooo08]
Additionally, the present invention provides use of the hair

treatment kit described above for straightening hair.

Detailed Description of the Invention
[0009]
It has been found that hair actually treated by the hair

treatment method described in Patent Literature 1 may generate a
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distinct odor in some cases. This odor is not perceived when the
hair is dry, and perceived only when the hair is in a wet condition.
Furthermore, this odor is generated not only immediately after the
treatment but also for as long as several weeks when the hair
becomes wet. Thus, this distinct odor may be perceived whenever the
hair becomes wet by, for example, hair washing after the treatment,
perspiration. The hair treatment method of Patent Literature 2 or 3
could not sufficiently prevent emission of the distinct odor either.
Furthermore, the method of Patent Literature 2 or 3 has been an
unsuitable treatment for consumers who desire hair straightening
but do not desire change in the color of the hair because the color
of the hair is changed after the treatment.

[0010]

Accordingly, the present invention relates to a hair treatment
method comprising a hair straightening treatment employing a
glyoxylic acid compound and a high temperature heating device,
wherein a distinct odor is not generated from hair not only
immediately after the treatment but also for a long period and
wherein furthermore, damage to the hair is unlikely to occur.

[0011]

The present inventor has found, as a result of extensive
studies, that after a hair straightening treatment employing a
glyoxylic acid compound and a high temperature heating device such
as a hair iron, application of an alkaline composition which
comprises substantially no oxidizing agent to hair dramétically
reduces a distinct odor generated when the hair becomes wet after
the treatment, having completed the invention.

[0012]

First Composition (Hair Straightening Composition)
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The first composition is used for the hair straightening
treatment and comprises one or more of compounds selected from the
group consisting of glyoxylic acid, glyoxylic acid hydrates,
glyoxylates, and glyoxyl amides (hereinafter, may be referred to as
"glyoxylie acid compound(s)) as an active component. Examples of the
glyoxylic acid hydrate include glyoxylic acid monohydrate. Examples
of the glyoxylate include alkali metal glyoxylates and alkaline
earth metal glyoxylates. Examples of the alkali metal salt include
lithium salt, sodium salt, and potassium salts, and examples of the
alkaline earth metal salt include magnesium salts and calcium salts.
Examples of the glyoxyl amide include N-glyoxyloyl carbocysteine
and N-glyoxyloyl keratin amino acids. Of these, glyoxylic acid is
preferred.

[0013]

The content of the glyoxylic acid compound in the first
compogition is, based on the total amount of the first composition,
preferably 0.1% by mass or more, more preferably 0.5% by mass or
more, still more preferably 1% by mass or more, still more
preferably 2.5% by mass or more, in view of the sufficient hair-
straightening effect, and also preferably 40% by mass or less, more
preferably 30% by mass or less, still more preferably 25% by mass
or less, still more preferably 20% by mass or less, in view of the
operability during the treatment. When the glyoxylic acid compound
is a glyoxylic acid hydrate, a glyoxylate, or a glyoxyl amide, the
content can fall within the above ranges in terms of glyoxylic acid.
[0014]

The first composition, which is an acidic composition, has a
PH of preferably 4.0 or less, more preferably 3.0 or less, still
more preferably 2.5 or less, in view of the sufficient hair-

straightening effect, and also preferably 0.5 or more, more
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preferably 1.0 or more, in view of safety. The pH of the first
composition can be adjusted by using a known alkali agent,
preferably sodium hydroxide or a known acid other than glyoxylic
acid compounds. The pH is a value obtained by measuring the
composition at 25°C condition using a glass electrode hydrogen ion
concentration meter F-52 (manufactured by Horiba, Ltd.), the
electrode of which is placed directly into the composition during
the measurement.

[0015]

Aé mentioned above, conventional methods for permanently
changing a hair shape or straightening hair, which are based on
breakage and restructuring of disulfide crosslinkages, comprise
cleavage of disulfide bonds by, for example, a sulfur reducing
agent, an alkali agent, followed by change of the hair shape and
formation of new bonds. These new bonds are disulfide bonds or
thiocether bonds formed by the action of an oxidizing agent after
cleavage of the disulfide bonds. Unlike such permanent hair
straightening methods, the present invention utilizes neither
cleavage of the disulfide bonds nor fixing of bonds in a new shape.
Accordingly, the first composition employed in the present
invention does not require the presence of a sulfur reducing agent.
However, the sulfur reducing agent in an amount of up to 2% by mass
based on the total amount of the composition would not interfere
with the hair straightening performance of the composition.
Accordingly, the content of the sulfur reducing agent in the first
composition is preferably less than 2% by mass, more preferably
less than 1% by mass, and the first composition preferably
comprises no sulfur reducing agent.

[0016]
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The first composition preferably comprises water as a medium.
Additionally, the first composition can suitably comprise further
ingredients such as surfactants and/or conditioning components
defined below, and can suitably take the form of solution, emulsion,
cream, paste, gel, or mousse.

[0017]

Second Composition (Deodorizing Composition)

The second composition is used for eliminating a distinct odor
generated by performing the hair straightening treatment employing
the first composition. The pH of the second composition is 9.0 or
more, preferably 9.5 or more, more preferably 9.75 or more, still
more preferably 10.0 or more, even more preferably 10.5 or more,
and also preferably 13.0 or less, more preferably 12.5 or less,
still more preferably 12.0 or less, even more preferably 11.5 or
less, in view of deodorization of the hair and prevention of damage
to the hair. The pH is a value obtained by measuring the
composition at 25°C using a glass electrode hydrogen ion
concentration meter F-52 {(manufactured by Horibka, Ltd.), the
electrode of which is placed directly into the composition during
the measurement.

[0018]

Examples of the pH adjusting agent used for adjusting the pH
of the second composition to the above pH include alkali metal
hydroxides such as sodium hydroxide and potassium hydroxide;
ammonia and its salts; alkanolamines such as monoethanolamine,
diethanolamine, triethanclamine, isopropanolamine, 2-aminobutanol,
and 2-amino-2-methylpropan-1,3-diol. Of these, alkali metal
hydroxides are preferred from the viewpoint of preventing odors
resulting from these pH adjusting agents themselves. Also, the

second composition is preferably a buffer solution in order to
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sufficiently exhibit the effect of the present invention even when
areas to which only a small amount of the second composition is
applied are formed due to uneven application of the second -
composition to the hair, or when a portion of the first composition
is left unwashed. In such cases, a phosphate such as disodium
hydrogen phosphate and sodium dihydrogen phosphate; a carbonate
such as potassium carbonate, sodium carbonate, potassium hydrogen
carbonate, and sodium hydrogen carbonate; a borate such as sodium
borate and potassium borate; or other publicly known acid etc. is
preferably contained. In view of the sufficient deodorizing effect,
a phosphate or a carbonate is more preferably contained.

[o0l9]

Since the hair treatment of the present invention is intended
to exhibit the effect of the invention of the instant application
with scarcely changing the color of the hair, the second
composition comprises substantially no oxidizing agent such as
hydrogen peroxide and persuilfates. The wording "Comprises
substantially no oxidizing agent" means that the content of the
oxidizing agent is preferably less than 0.5% by mass, more
preferably less than 0.1% by mass, still more preferably less than
0.05% by mass, still more preferably less than 0.01% by mass, still
more preferably less than 0.005% by mass, still more preferably
less than 0.001% by mass based on the total amount of the second
composition.

[0020]

Since the hair treatment of the present invention is intended
to exhibit the effect of the invention of the instant application
with scarcely changing the color of the hair, the second
composition preferably comprises substantially no dye. The dye

herein means direct dyes such as acid dyes, anionic dyes, nitro
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dyes, disperse dyes, and cationic dyes as well as oxidative dye
intermediates (precursors and couplers) and mixtures thereof. Also,
the wording "comprises substantially no dye" means that the content
of the dye is preferably less than 0.5% by mass, more preferably
less than 0.1% by mass, still more preferably less than 0.05% by
mass, still more preferably less than 0.01% by mass, still more
preferably less than 0.005% by mass, still more preferably less
than 0.001% by mass based on the total amount of the second
composition.

[0021]

The second composition preferably comprises water as a medium.
Additionally, the second composition can suitably comprise further
ingredients such as surfactants and/or conditioning components
defined below. Additionally, suitable examples of the possible form
of the formulation include solution, emulsion, cream, paste, gel,
shampoo, conditionexr, treatment, rinse, leave-in treatment, mist,
spray, and foam.

[0022]

The viscosity value of the second composition is preferably 10
mPa:s or more, more preferably 100 mPa:s or more, still more
preferably 200 mPa's or more, still more preferably 1,000 mPa-s or
more, in view of preventing the composition from dripping during
application, and also preferably 300,000 mPa-s or less, more
preferably 200,000 mPa-s or less, still more preferably 150,000
mPa-s or less, still more preferably 100,000 mPa-s or less, from the
point of applicability.

[0023]

The viscosity of the second composition herein refers to a

value measured with a B-type viscometer at 30°C. Specifically, when

the viscosity of the composition is 20,000 mPas or less, a B-type
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viscometer TVB-10M (manufactured by Toki Sangyo Co., Ltd.) is used,
and when the viscosity of the second composition is more than
20,000 mPa-s, a B-type viscometer TVB-10R (manufactured by Toki
Sangyo Co., Ltd.) is used in combination with T-BAR STAGE TS-10
(manufactured by Toki Sangyo Co., Ltd.). The viscosity is to be
measured using the following rotors and the number of rotations
after rotation for 60 seconds at 30°C. The number of rotations to
be used is 30 rpm for the wviscosity of the composition of 10 mPa-s
or less, 60 rpm for the viscosity of more than 10 mPa-s and 20 mPa-g
or less, 30 rpm for the viscosity of more than 20 mPa-s and 20,000
mPa-s or less, 5 rpm for the viscosity of more than 20,000 mPa-s.
Also, the rotor to be used is L/Adp for the viscosity of the
composition of 10 mPa-s or less, M1 for the viscosity of more than
10 mPas and 200 mPa-s or less, M2 for the viscogsity of more than
200 mPa:s and 1,000 mPa-s or less, M3 for the viscosity of more than
1,000 mPa:s and 4,000 mPa-s or less, M4 for the viscosity of more
than 4,000 mPa-s and 20,000 mPas or less, T-B for the viscosity of
more than 20,000 mPa-s and 160,000 mPa-s or less, and T-C for the
viscosity of more than 160,000 mPa-s.

[0024]

Thickening Polymer

The first composition and the second composition can comprise
a thickening polymer which can be used in hair cosmetics as long as
it does not impair the effects of the present invention. Examples
of the thickening polymer include cationic thickening polymers,
nonionic thickening polymers, anionic thickening polymers.
[0025]

Examples of the cationic thickening polymer include natural or
semisynthetic cationic polysaccharides, and synthetic polymers

which comprise an amino group or an ammonium group in the side

- 10 -
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chain of the polymer chain or which comprises a diallyl guaternary
ammonium salt as a constituent unit.
[0026]

Specific examples of the cationic polysaccharides include
cationized cellulose derivatives, cationized guar gum derivatives,
hydroxypropyl chitosan, and chitosan dl-pyrrolidone carboxylates.
[0027]

Examples of the synthetic cationic polymer which comprises an
amino group or an ammonium group in the side chain of the polymer
chain include synthetic cationic polymers comprising, for example,
trialkyl aminoalkyl (meth)acrylate, trialkyl
aminoalkyl (meth)acrylamide, (meth)acrylamide, vinylamine as a
constituent unit. Specific examples include a polymer of
methacryloyloxy ethylene trimonium chloride (INCT name:
Polyquaternium-37), a (acrylic acid/methyl acrylate/3-
methacryloylamino propyl trimethylammonium chloride) copolymer
(INCI name: Polyquaternium-47), a (acrylic acid/acrylamide/methyl
methacrylamido propyl trimethylammonium chloride) copolymer (INCI
name: Polyquaternium-53), a (dimethylacrylamide/ethyltrimonium
chloride methacrylate) copolymer, and a (vinylamine/vinyl alcohol)
copolymer.

[0028]

Examples of the nonionic thickening polymer include synthetic
nonionic polymers comprising natural or semisynthetic nonionic
polysaccharides, vinyl alcohol, or oxyalkylene as a constituent
unit.

[0029]

Specific examples of the natural or semisynthetic nonionic

polysaccharides include water-soluble natural polysaccharides such

as starch, guar gum, locust bean gum, and glucomannan, and water-

- 11 -
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soluble hydroxyalkylated polysaccharides obtained by allowing
alkylene oxide to react with cellulose, starch, guar gum, or locust
bean gum. Specific examples include guar gum, pullulan,
hydroxyethyl cellulose, methyl hydroxyethyl cellulose,
hydroxypropyl cellulose, and hydroxypropyl methylcellulose.

[0030]

Specific examples of the synthetic nonionic thickening polymer
comprising vinyl alcohol and polyoxyalkylene as constituent units
include polyvinyl alcchol and highly polymerized polyethylene
glycol, and a (PEG-240/decyltetradeceth-20/HDI) copolymer.

[0031]

Examples of the anionic thickening polymer include polyacrylic
acid, acrylic acidmethacrylic acid copolymer, hydrolysates of a
lower alkyl vinyl ether/maleic anhydride copolymer partially
crosslinked with a terminal-unsaturated diene compound or monoalkyl
esters of the hydrolysate, carrageenan, xanthan gum, dehydro
xanthan gum, welan gum, hydroxypropyl xanthan gum, stearoxy sodium
PG hydroxyethylcellulose sulfonate, and (hydroxyethyl
acrylate/acryloyl dimethyl taurine Na) copolymer.

[0032]

Examples of the synthetic cationic polymer which comprises a
diallyl quaternary ammonium salt as a constituent unit include a
polymer of diallyldimethylammonium chloride (INCI name:
Polyquaternium-6), a (dimethyldiallylammonium chloride/acrylamide)
copolymer (INCI name: Polyquaternium-7), a (acrylic
acid/diallyldimethylaﬁmonium chloride) copolymer (INCI name:
Polyquaternium-22}, and an (acrylamide/acrylic
acid/diallyldimethylammonium chloride) copolymer (INCI name:
Polyquaternium-39).

[0033]

_12_
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Thickening polymers may be used alone or in combinations of
two or more. When the first composition and/or the second
composition comprise a thickening polymer, the content is, based on
the total amount of each of the first composition and the second
composition, preferably 0.01% by mass or more, more preferably
0.05% by mass or more, still more preferably 0.1% by mass or more,
in view of imparting satisfactory- spread and affinity to the hair
on application and also preferably 3% by mass or less, more
preferably 2.5% by mass or less, still more preferably 2% by mass
or less, in view of imparting satisfactory operability during the
treatment.

[0034]

Surfactant

The first composition and the second composition can comprise
a surfactant which can be used in hair cosmetics as long as it does
not impair the effects of the present invention. As the surfactant,
any of cationic surfactants, nonionic surfactants, amphoteric
surfactants, and anionic surfactants can be used. Two or more of
surfactants can be used in combinations.

[0035]

The cationic surfactant is preferably a mono-long-chain-alkyl
quaternary ammonium salt having one Cg to Cz alkyl group and three
C: to Cs alkyl groups.

[0036]

Preferably, at least one mono-long-chain-alkyl quaternary
ammonium surfactant is selected from the compounds represented by
the following formula:

[0037]
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[0038]

wherein R' represents a saturated or unsaturated branched or
linear alkyl chain having 8 to 22 carbon atoms, R>-CO-NH- (CH,),-, Or
R%-CO-0- {CH,)n- (R® is a saturated or unsaturated branched or linear
alkyl chain having 7 to 21 carbon atoms, and n in an integer of 1
to 4),

R*, R?’, and R' each independently represent an alkyl group
having 1 to 4 carbon atoms, a hydroxylalkyl chain having 1 to 4
carbon atoms, or an ethoxy or propoxy group (the number of ethoxy
Or Propoxy groups ranges from 1 te 4), and

X represents a chloride, bromide, methosulfate or ethosulfate.
[0039]

Specific examples of the cationic surfactant include long-
chain quaternary ammonium compounds such as cetyltrimethylammonium
chloride, myristyltrimethylammonium chloride, behentrimonium
chloride, trimethylcetylammonium bromide, stearyltrimethylammonium
chloride, stearyltrimonium chloride, and stearamidopropyltrimonium
chloride. These can be used alone or in combinations of two or more.
[0040]

Examples of the nonionic surfactant include polyoxy-Ci-s
‘alkylene Cg.z4 alkylethers, polyoxy-Ci-qs alkylene Cs g4 alkenylethers,
higher (C;2-Cz) fatty acid sucrose esters, polyglycerin Cg.,4 fatty
acid esters, higher (Ci»-Csy) fatty acid mono- or diethanolamides,
polyoxyethylene hydrogenated castor oil, polyoxyethylene sorbitan
Cs-24 fatty acid esters, polyoxyethylene sorbit Cs.,s fatty acid
esters, Ca.aa alkyisaccharide surfactants, Cg.;4 alkylamine oxides,

and Cg_»4 alkylamidoamine oxides.
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[0041]

Examples of the amphoteric surfactant include imidazoline
surfactants, carbobetaine surfactants, amidobetaine surfactants,
sulfobetaine surfactants, hydroxysulfobetaine surfactant, and
amidosulfobetaine surfactants.

[0042]

Examples of the anionic surfactant include
alkylbenzenesulfonates, alkyl or alkenyl ether sulfates, alkyl or
alkenyl sulfates, olefin sulfonates, alkanesulfonates, saturated or
unsaturated fatty acid salts, alkyl or alkenyl ether carboxylates,
a-sulfo fatty acid salts, N-acylamino acid type surfactants,
phosphoric acid mono- or diester type surfactants, and
sulfosuccinates. Examples‘of the alkyl ether sulfate include
polyoxyethylene alkyl ether sulfates.

[0043]

The surfactants can be used alone or in combinations of two or
more. When the first composition and/or the second composition
comprise a surfactant, the content is, based on the total amount of
each of the first composition and the second composition,
preferably 0.05% by mass or more, more preferably 0.1% by mass or
more, and also preferably 10% by mass or less, more preferably 5%
by mass or less.

[0044]

Conditioning Component

The first composition and the second composition can comprise
a conditioning component which can be used in hair cosmetics as
long as it does not impair the effects of the present invention.
The conditioning component is an o0il or a polymer which adheres to
the hair and improves the feel and the manageability of the hair.

[0045]
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When the first composition and/or the second composition
comprise a conditioning component, the total content is, based on
the total amount of each of the first composition and the second
composition, preferably 0.01% by mass or more, more preferably
0.05% by mass or more, still more preferably 0.1% by mass or more,
and also preferably 30% by mass or less, more preferably 20% by
mass or less, still more preferably 10% by mass or less.

[0046]

Examples of the conditioning component generally include
silicones, organic conditioning oils (for example, hydrocarbon oils,
polyolefins, fatty acid esters, and natural oils), and higher
alcohols. The first composition and the second composgsition can
comprise a single conditioning component or a combination of two or
more of the components.

[00471]
Silicone

The first composition and the second composition preferably
comprise a silicone to improve the feel of use. Examples of the
silicone include dimethylpolysiloxane and modified silicones (for
example, amino-modified silicones, fluorine-modified silicones,
alcohol-modified silicones, polyether-modified silicones, epoxy-
modified silicones, or alkyl-modified silicones), and
dimethylpolysiloxane, polyether-modified silicones, and amino-
modified silicones are preferred.

(0048]

The dimethylpolysiloxane may be any cyclic or non-cyclic

dimethylsiloxane polymer.
[0049]
The polyether-modified silicone may be any silicone having a

polyoxyalkylene group, and the group constituting the

- 18 -
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polyoxyalkylene group may be an oxyethylene group or an
oxypropylene group.
[0050]

The amino-modified silicone may be any silicone having an
amino group or an ammonium group, and examples thereof include
amino-modified silicone oils having all or a part of the terminal
hydroxyl groups capped with, for example, a methyl group, and
amodimethicone which does not have the terminals capped. A
preferred example of the amino-modified silicone may be a compound

represented by the following formula:

[0051]
Tr TR
J—?iO—(?iO)b—(SiO)E—-lsi—J
R’ R' R'
R“_(NHCHonz)aNHz
[0052]

wherein R' represents a hydrogen atom, a hydroxyl group, or RZ,
R® represents a substituted or unsubstituted monovalent hydrocarbon
group having 1 to 20 carbon atoms, J represents RZ, R" - (NHCH;CH,) sNH>,
OR?, or a hydroxyl group, R" represents a divalent hydrocarbon group
having 1 to 8 carbon atoms, a represents a number from 0 to 3, and
b and ¢ represent numbers, the sum of b and ¢ satisfying a number
average of 10 or more and less than 20,000, preferably 20 or more
and less than 3000, more preferably 30 or more and less than 1000,
and still more preferably 40 or more and less than 800.
[0053]

When the first composition and/or the second composition
comprise a silicone, the content is, based on the total amount of
each of the first composition and the second composition,

preferably 0.1% by mass or more, more preferably 0.2% by mass or

_1'7_
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more, still more preferably 0.5% by mass or more, and also
preferably 20% by mass or less, more preferably 10% by mass or less,
still more preferably 5% by mass or less.

[0054]

Organic Conditioning Oil

The first composition and the second composition can contain
organic conditioning oil to improve the feel of use. The organic
conditioning oil suitably used as a conditioning component is
preferably a low-viscosity and water-insoluble liquid, and is
selected from the group consisting of hydrocarbon oils having at
least 10 carbon atoms, polyolefins, fatty acid esters, natural oils,
and mixtures thereof. The viscosity of these organic conditioning
0ils is preferably 1 mPa-s or more, more preferably 2 mPa-s or more,
and also preferably 200 mPa-s or less, more preferably 100 mPa-s or
less, still more preferably 50 mPa-s or less. For the determination
of the viscosity, a capillary viscometer may be uged. The viscosity
of the organic conditioning oil herein refers to a value measured
at 40°C using a capillary viscometer.

[0055]

Examples of the hydrocarbon o0il include cyclic hydrocarbons,
linear aliphatic hydrocarbons (saturated or unsaturated), and
branched aliphatic hydrocarbons (saturated or unsaturated), and
polymers or mixtures thereof are also included. The linear
hydrocarbon oil preferably has 12 to 19 carbon atoms. Examples of
the branched hydrocarbon oil include hydrocarbon polymers
preferably having more than 19 carbon atoms.

[0056]

Examples of polyolefin include liquid polyolefinsg, more

preferably liquid poly-«a-olefins, still more preferably

hydrogenated liquid poly-a-olefins. The polyclefin used in the

- 18 -



WO 2018/041508 PCT/EP2017/069516

present invention is prepared by polymerizing an olefin monomer
having preferably 4 or more carbon atoms, more preferably 6 or more
carbon atoms, and also more preferably 14 or less carbon atoms,
more preferably 12 or less carbon atoms.

[0057]

As the fatty acid ester, a fatty acid ester having 10 or more
carbon atoms can be used, for example. Examples of such a fatty
acid ester include esters having a hydrocarbon chain derived from a
fatty acid and an alcohol {for example, monoesters, polyhydric
alcohol esters, or di- and tricarboxylic acid esters). The
hydrocarbon group of these fatty acid esters may have other
compatible functional group such as an amide group or an alkoxy
group as a substituent, or the hydrocarbon group may be covalently
bonded to those functional groups. More specifically, an alkyl and
alkenyl ester of a fatty acid having 10 to 22 carbon atoms, a
carboxylic acid ester of an alkyl and/or alkenyl alcochol having 10
to 22 carbon atoms, and a mixture thereof are suitably used.
Specific examples of these fatty acid esters include isopropyl
isostearate, hexyl laurate, isohexyl laurate, isohexyl palmitate,
isopropyl palmitate, decyl oleate, isodecyl oleate, hexadecyl
stearate, decyl stearate, dihexadecyl adipate, lauryl lactate,
myristyl lactate, cetyl lactate, oleyl stearate, oleyl oleate,
oleyl myristate, lauryl acetate, cetyl propionate and dioleyl
adipate.

[0058]

Further suitable oil components are natural oils such as, for
example, liquid paraffin, natural triglycerides. Suitable natural
triglycerides are argan oil, shea butter oil, karite oil, olive oil,
almond oil, avocado cil, ricinus oil, coconut oil, palm oil, sesame

0il, peanut oil, sunflower oil, peach kernel oil, wheat germ oil,
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macadamia nut oil, macadamia o0il, night primrose oil, jojoba oil,
castor oil, soya oil, lanolin, passiflora o0il, black cumin oil,
borage oil, grapeseed oil, hempseed o0il, kukui nut oil, and rosehip
oil.

[0059]

The organic conditioning oils can be used alone or in
combinations of two or more. The total content is, based on the
total amount of each of the first composition and the second
composition, preferably 0.1% by mass or more, more preferably 0.2%
by mass or more, still more preferably 0.5% by mass or more, and
also preferably 20% by mass or less, more preferably 10% by mass or
less, still more preferably 5% by mass or less.

[0060]

Higher alcohol

The first composition and the second composition can comprise
a higher alcohol having 8 or more carbon atoms in view of improving
the sense of touch and stability. The number of carbon atoms of the
higher alcohol is preferably 8 or more, more preferably 16 or more,
and also preferably 22 or less. Specific examples thereof include
cetyl alcohol, stearyl alcohol, behenyl alcohol, and mixtures
thereof.

[0061]

The higher alcohols can be used alone or in combinations of
two or more. The content is, based on the total amount of each of
the first composition and the second composition, preferably 0.1%
by mass or more, more preferably 0.2% by mass or more, still more
preferably 0.5% by mass or more, and also preferably 20% by mass or
less, more preferably 10% by mass or less, still more preferably 5%
by mass or less.

[0062]
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Additionally, polyols may suitably be comprised in the
compositions. Examples of the polyalkylene glycol include
polyethylene glycol and polypropylene glycol, and mixtures of the
two may be used. Copolymers of ethylene oxide and propylene oxide
may also be used.

[0063]

Furthermore, the first composition and the second composition
can comprise further ingredients conventionally used in the field
of cosmetics, such as preservatives, chelating agents, stabilizers,
antioxidants, plant extracts, ultraviolet absorbers, vitamins, dyes,
and fragrances.

{0064]

A hair treatment kit comprising the first composition and the
second composition described above also can be provided.
[(0065]

Hair Treatment Method

The hair treatment method of the present invention involves
hair straightening steps (steps 1 to 3) and deodorizing steps
(steps 4 to 5).

[0066]

The straightening steps achieve semipermanent hair
straightening by utilizing the glyoxylic acid compound as the
active component. This straightening effect does not depend on
cleaving the disulfide bonds by reduction or the action of strong
alkali. Accordingly, use of a reducing composition or an alkaline
relaxer (lanthionization agent) is not required.

[0067]

In the step 1, the first composition (hair straightening

composition) is applied to the hair. The mass ratio between the

hair and the first composition (hair:first composition)} is
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preferably 0.5:2 to 2:0.5, more preferably 0.5:1 to 1:0.5, still
more preferably about 1:1, in view of the sufficient hair
straightening effect.

[0068]

In the step 2, the hair having the first composition applied
thereto is left to stand preferably at a temperature of 20 to 45°C,
more preferably at room temperature (25°C). The leaving time is
preferably one minute or more, more preferably five minutes or more,
still more preferably 10 minutes or more, still more preferably 15
minutes or more, and also preferably 120 minutes or less, more
preferably 90 minutes or less, still more preferably 60 minutes or
less, still more preferably 45 minutes or less, in view of the
sufficient hair straightening effect. The time for leaving the
first composition to stand on the hair depends on the type of the
hair, that is, whether the hair is damaged or resistant. The
leaving time refers to the time from the completion of the step 1
to the start of the next step.

[0069]

After the step 2 and before the step 3, the hair may be
optionally heat-dried in order to avoid an excessive steam
generation while the hair is heated in the step 3. Typically, a
heating device which does not allow the hair surface temperature to
exceed 120°C on heating, such as a hair dryer is preferably used for
this purpose. It is preferable to dry the hair under continuous
combing with, for example, a hand, a comb, in oxrder to prevent
entanglement of the hair.

[0070]

Furthermore, the hair may optionally be rinsed with water and

dried once again between the step 2 and the step 3.

[00711



WO 2018/041508 PCT/EP2017/069516

In the step 3, the hair is heated with a high temperature
heating device. Typically, a hair iron, preferably a straight iron
can be used for this purpose. In order to prevent damage to the
hair, the surface temperature of the plates of the hair iron is
preferably 250°C or less, more preferably 230°C or less. For
achieving a sufficient hair straightening, the temperature of the
hair iron can be preferably 130°C or more, more preferably 150°C or
more, still more preferably 170°C or more. The surface temperature
of the hair iron can be preferably 180 * 50°C, more preferably 170
to 230°C.

[0072]

After the step 3, the hair may be optionally rinsed with water.
After this rinsing, the hair may be optionally shampooed. After
this rinsing or shampooing, the hair may be optionally dried.

[0073]

The deodorizing step is performed after the hair straightening
step.
[0074]

In the step 4, the second composition (deodorizing
composition) is applied to the hair. The mass ratio between the
hair and the second composition (hair:second composition) is
preferably 0.5:2 to 2:0.5, more preferably 0.5:1 to 1:0.5, still
more preferably about 1:1.

[0075]

In the step 5, the hair having the second composition applied
thereto is left to stand for a predetermined time. The leaving time
here is preferably one minute or more, more preferably five minutes
or more, and also preferably 45 minutes or less, more preferably 30

minutes or less, still more preferably 20 minutes or less, in view
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of convenience for performing the treatment and prevention of
reduction in the hair strength.
[0076]

After the step 5, the hair may be left to stand or dried as it
is without rinsing the hair, or the hair may be optionally rinsed
with water. After this rinsing, the hair may be optionally
shampooed. After this rinsing or shampooing, the hair may be
optionally dried. In view of convenience of the treatment and
reduction in the treatment time, it is preferred to leave the hair
to stand or dry the hair as it is without rinsing the hair. In view
of a higher decdorizing effect after the treatment and more natural
feel of the hair after the treatment, it is preferred to rinse the
hair with water and optionally shampoo and dry the hair.

[0077]

In connection with the aforementioned embodiments, preferred
aspects of the present invention will be further disclosed
hereinbelow.

[0078]
<l>

A hair treatment method comprising steps 1 to 5 to be
performed in the following order:

1. a step of applying a first composition to hair, wherein the
first composition is acidic and comprises one or more member
selected from the group consisting of glyoxylic acid, glyoxylic
acid hydrates, glyoxylateg, and glyoxyl amides;

2. a step of leaving the hair having the first composition
applied thereto to stand;

3. a step of heating the hair;
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4. a step of applying a second composition to the hair,
wherein the second composition comprises substantially no oxidizing
agent and has a pH of 9.0 or more; and

5. a step of leaving the hair having the second composition
applied thereto to stand.

[0079]
<2>

The hair treatment method according to <l>, wherein the second
composition is a buffer solution.
[0080]
<3>

The hair treatment method according to <l> or <2>, wherein the
PH of the second composition at 25°C is 9.0 or more, preferably 9.5
or more, preferably 2.75 or more, more preferably 10.0 or more,
still more preferably 10.5 or more, and also preferably 13.0 or
less, more preferably 12.5 or less, still more preferably 12.0 or
less, still more preferably 11.5 or less.

[0081]
<4>

The hair treatment method according to any of <1> to <3>,
wherein the content of the oxidizing agent in the second
composition is preferably less than 0.5% by mass, more preferably
less than 0.1% by mass, still more preferably less than 0.05% by
mass, still more preferably less than 0.01% by mass, still more
preferably less than 0.005% by mass, still more preferably less
than 0.001% by mass.

[0082]
<5>
The hair treatment method according to any of <l> to <4>,

wherein the content of the dye in the second composition is
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preferably less than 0.5% by mass, more preferably less than 0.1%
by mass, still more preferably less than 0.05% by mass, still more
preferably less than 0.01% by mass.
[0083]
<6>

The hair treatment method according to any of <l> to <5,
wherein in the step 5, the time for leaving the hair having the
second composition applied thereto to stand is preferably one
minute or more, more preferably five minutes or more, and also
preferably 45 minutes or less, more preferably 30 minutes or less,
still more preferably 20 minutes or less.
[0084]
<7>

The hair treatment method according to any of <1> to <6>,
wherein after the step 5, the hair is preferably left to stand or
dried without rinsing the hair with water.
[0085]
<8>

The hair treatment method according to any of <l1> to <6>,
wherein after the step 5, the hair is preferably rinsed with water.
[0086]
<9>

The hair treatment method according to any of <l1> to <«<8>,
wherein after the step 2 and before the step 3, the hair is
preferably heat-dried.
[0087]
<10>

The hair treatment method according to any of <l> to <9,

wherein the high temperature heating device used in the step 3 is a

hair iron having a plate surface temperature of preferably 250°C or
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less, more preferably 230°C or less, preferably 130°C or more, more
preferably 150°C or more, still more preferably 170°C or more.
[0088]
<11=>

The hair treatment method according to any of <l1> to <10>,
wherein after the step 3, the hair is preferably rinsed with water.
[0089]
<12

The hair treatment method according to any of <l> to <11>,
wherein the content of the compound selected from the group
consisting of glyoxylic acid, glyoxylic acid hydrates, glyoxylates,
and glyoxyl amides in the first composition is preferably 0.1% by
mass or more, more preferably 0.5% by mass or more, still more
preferably 1% by mass or more, still more preferably 2.5% by mass
or more, and also preferably 40% by mass or less, more preferably
30% by mass or less, still more preferably 25% by mass or less,
still more preferably 20% by mass or less in terms of glyoxylic
acid.
[0090]
<13>

The hair treatment method according to any of <l1> to <12>,
wherein the pH of the first composition at 25°C is preferably 4.0 or
less, more preferably 3.0 or less, still more preferably 2.5 or
less, and also preferably 0.5 or more, more preferably 1.0 or more.
[0091]
<14>

A hair treatment kit comprising a first composition which is
acidic and comprises one or more member selected from the group

consisting of glyoxylic acid, glyoxylic acid hydrates, glyoxylates,
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and glyoxyl amides, and a second composition which comprises
substantially no oxidizing agent and has a pH of 9.0 or more.
[0092]
<15>

Use of the hair treatment kit according to <14> for

straightening hair.

Examples
[0093]

Examples 1 to 8 and Comparative Examples 1 to 3

Treatment agents A to I shown in the following Table 1 were
prepared, and various evaluations were performed. Additionally, the
PH of the composition was measured using a glass electrode hydrogen
ion concentration meter F-52 (manufactured by Horiba, Ltd.). During
the measurement, the electrode of meter was placed directly into

the sample, of which temperature had been adjusted to 25°C.
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[0095]

Tresses for Evaluation

Caucasian hair having no chemical treatment history was used
to make tresses having a length of 8 cm, a width of 2 cm, and
weight of 1.5 g, which were used for evaluation.

[0096]
[Example 1]

Haixr Straightening Treatment

The treatment agent A was applied to the tress for evaluation
in a mass ratio of 1:1 and rubbed onto the tress, which was
entirely covered and sealed with wrap and was left to stand at room
temperature for 20 minutes. Subsequently, the wrap was removed, and
the tress was dried with hot air from a hair dryer (manufactured by
Panasonic Corporation, model No. EH5101P) for one minute.
Subsequently, the tress was heated with a straight iron heated to
actual measured temperature of 230°C (manufactured by Taiff
Corporation, model No. TITANIUM450). Immediately thereafter, the
hair was rinsed with water. After 1.5 g of a model shampoo of which
formulation is shown below was applied to the hair, the hair was
washed for one minute, rinsed with tap water at 40°C for 30 seconds,
and then towel-dried for extra moisture. The temperature of the
straight iron was measured by using TX10 manufactured by Yokogawa
Meters & Instruments Corporation.

[0097]

Treatment with Deodorizing Composition

The treatment agent C shown in Table 1 was applied to the hair
after the above hair straightening treatment such that the mass
ratio between the hair and the composition (hair:second
composition) was 1:1. The entire tress was covered and sealed with

wrap and was left to stand at room temperature for about five

- 30 -



WO 2018/041508 PCT/EP2017/069516

minutes. Subsequently, the hair was rinsed with water at 40°C and
towel-dried. This tress was subjected to evaluation for the
deodorizing effect immediately after and the deodorizing effect
after one week in accordance with the evaluation method shown below.
Additionally, the breaking strength of the hair immediately after
the treatment was measured.

[c098]

Model Shampoo Formulation

Ingredient (% by mass)

Sodium polyoxyethylene(2.5) lauryl ether sulfate 15.5
Lauroyl diethanolamide 2.28
Disodium edetate 0.1
Sodium benzoate 0.5
Oxybenzone 0.03
Phosphoric acid 0.075
Dibutylhydroxytoluene 0.01
Sodium chloride | 0.8
Purified water Balance
Total 100
[0099]

Method for Evaluating Deodorizing Effect Immediately after

Treatment

The odor of the tress immediately after the treatment was
smelled and evaluated based on the following five grades. The
evaluation was performed by five panelists, and the average score
of the evaluation is shown in Table 2.
1: Smells very strongly {(no deodorizing effect)
2: Smells slightly strongly
3: Slightly smells

4: Scarcely smells
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5: Not smells at all
[0100]

Method for Evaluating Deodorizing Effect after One Week

The tress subjected to the deodorizing effect evaluation
immediately after the treatment was dried with a hair dryer
{(manufactured by Panasonic Corporation, model No. EH5101P) for one
minute and allowed to stand still at room temperature for one week.
Subsequently, this tress was moistened with tap water at 40°C for
one minute, towel-dried, and then, subjected to evaluation in
accordance with the same method and evaluation criteria as those of
the deodorizing effect immediately after. The evaluation was
performed by five panelists, and the average score of the
evaluation is shown in Table 2.

[0101]

Method for Measuring Breaking strength

For Examples 1, 3, and 4, the breaking strength of the hair
immediately after the treatment was measured. Twenty hairs were
randomly selected from the tress immediately after the treatment,
and the breaking strength of each of the hairs was measured with a
tensile tester {(manufactured by Dia-Stron Limited, Miniature
Tensile Tester 675/680), followed by calculating the average value
thereof. First, both ends were fixed such that the interval of the
hair was 3 ¢m, and the sectional area of the hair was measured.
Then, the hair was immersed in ion-exchanged water for 30 minutes
or more. Thereafter, the hair was elongated at a rate of 18
mm/minute to be broken. The load per unit sectional area of the

hair at break was taken as the breaking strength {(expression-1).

Breaking strength (Mpa) = Load at break (kg-wm/s?)/Hair sectional
area (mm®) (Expression-1)
[0102]
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[Example 2]

Procedures and evaluation in the same manner as in Example 1
were performed except that the leaving time for the treatment agent
C was 20 minutes in Example 1.

[0103]
[Example 3]

Procedures and evaluation in the same manner as in Example 1
were performed except that the treatment agent D was used as the
decdorizing composition in place of the treatment agent C in
Example 1.

[0104]
[Example 4]

Procedures and evaluation in the same mannexr as in Example 1
were performed except that the treatment agent E was used as the
deodorizing composition in place of the treatment agent C in
Example 1. |
[0105]

[Example 5]

Procedures and evaluation in the same manner as in Example 1
were performed except that the treatment agent F was used as the
deodorizing composition in place of the treatment agent C in
Example 1.

[0106]
[Example 6]

Procedures and evaluation in the same manner as in Example 1
were performed except that the treatment agent G was used as the
deodorizing composition in place of the treatment agent C in
Example 1.

[0107]

[Example 7]
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Procedures and evaluation in the same manner as in Example 1
were performed except that the treatment agent H was used as the
deodorizing composition in place of the treatment agent C in
Example 1.

[0108]
[Example 8]

Procedures and evaluation in the same manner as in Example 1
were performed except that the treatment agent I was used as the
deodorizing composition in place of the treatment agent C in
Example 1.

[0109]
[Comparative Example 1]

After a hair straightening treatment in the same manner as in
Example 1 was performed, evaluation similar to that of Example 1
was performed without applying the deodorizing composition.

[0110]
[Comparative Example 2]

After Procedures in the same manner as in the treatment with
the deodorizing composition in Example 1 was performed by using the
treatment agent C, Procedures in the same manner as in the hair
straightening treatment in Example 1 was performed. Subsequently,
evaluation was performed in the same manner as in Example 1.
[0111]

[Comparative Example 3]

Procedures and evaluation in the same manner as in Example 1
were performed except that the treatment agent B was used as the
deodorizing composition in place of the treatment agent C in

Example 1.
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Claims

1. A hair treatment method comprising steps 1 to 5 to be
performed in the following order:

1. a step of applying a first composition to hair, wherein the
first composition is acidic and comprises one or more member
selected from the group consisting of glyoxylic acid, glyoxylic
acid hydrates, glyoxylates, and glyoxyl amides;

2. a step of leaving the hair having the first composition
applied thereto to stand;

3. a step of heating the hair with a high temperature heating
device;

4. a step of applying a second composition to the hair,
wherein the second composition comprises substantially no oxidizing
agent and has a pH of 9.0 oxr more; and

5. a step of leaving the hair having the second composition

applied thereto to stand.

2. The hair treatment method according to claim 1, wherein the

second composition is a buffer solution.

3. The hair treatment method according to claim 1 or 2, wherein
in the step 5, the time for leaving the hair having the second
composition applied thereto to stand is one minute or more and 45

minutes or less.

4. The hair treatment method according to any of claims 1 to 3,
wherein after the step 5, the hair is left to stand or dried

without rinsing the hair with water.
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5. The hair treatment method according to any of claims 1 to 3,

wherein after the step 5, the hair is rinsed with water.

6. The hair treatment method according to any of claims 1 to 5,
wherein the dye component contained in the second composition is

less than 0.1% by mass.

7. The hair treatment method according to any of claims 1 to 6,

wherein the pH of the first composgition is 4.0 or less.

8. The hair treatment method according to any of claims 1 to 8,
wherein the content of glyoxylic acid in the first composition is

0.1% by mass or more and 40% by mass or less.

9. The hair treatment method according to any of claims 1 to 8,
wherein after the step 2 and before the step 3, the hair is heat-

dried.

10. The hair treatment method according to any of claims 1 to 9,
wherein after the step 3 and before the step 4, the hair is rinsed

with water.

11. The hair treatment method according to any of claims 1 to 10,

wherein the high temperature heating device used in the step 3 is a

hair iron whose surface temperature is 130°C or more and 250°C or

less.

12. A hair treatment kit comprising a first composition which is
acidic and comprises one or more member selected from the group

consisting of glyoxylic acid, glyoxylic acid hydrates, glyoxylates,
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and glyoxyl amides, and a second composition which comprises

substantially no oxidizing agent and has a pH of 9.0 or more.

13. Use of the hair treatment kit according to claim 12 for

straightening hair.



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2017/069516

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61K8/365 A61Q5/04
ADD.

A61Q5/06

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

A61K A61Q

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data, CHEM ABS Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

21 November 2013 (2013-11-21)
examples 1-17
claims 15,26

X US 2013/306095 Al (SYED ALI N [US])

12,13

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

8 September 2017

Date of mailing of the international search report

22/09/2017

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Lenzen, Achim

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2017/069516
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2013306095 Al 21-11-2013  EP 2670380 Al 11-12-2013
US 2013306095 Al 21-11-2013
WO 2012105985 Al 09-08-2012

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - wo-search-report
	Page 41 - wo-search-report

