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1 WATER-SOLUBLE COPOLYMER HAVING ALKYL-MODIFIED
CARBOXYL GROUPS Technical Field 5 [0001] The present invention
relates to a water-soluble copolymer having alkyl-modified carboxyl
groups. More specifically, the present {nvention relates to a water-soluble
copolymer having alkyl-modified carboxyl 10 croups, which may be

preferably used as a thickening agent; for.cosmetics.and:the like.

Background 0002] 15 A variety of copolymers are known as copolymers

of (meth)acrylig meichand:alkyt (metipacrylate, which@re usetkdnmp s
thickening agents for cosmetics and the like; moisturizers for cataplasms
and the like; emulsifiers; suspension stabilizers for suspensions; and the
like. For 20 example, a copolymer obtained by reacting a specific amount

of elefin-basdd Arisatdrated carboxylic acid monomers and a specific
amount c alkyl (meth)acrylate (a carbon number of the alkyl group is

1@%@ (S}see Patent Document 1), a copolymer obtained by reacting a
specific amount of 25 olefin-based. unsaturated carboxylic acid monomf{lsble

and a spGifiCAmdntof AT methjachtate (& arbon hulfiber 2~ >°

copolymer having alkyvl-modified carboxvyvl groups. More
specifically, the present invention relates Lo a
water-scluble cepolymer having alkyli-medified carboxyl
groups, which may be preferably used as a thickening agent

for cosmetlcs and the like.

Background
[O002]

L variety of copolyvmers are known as copolyvmers of
{methjacrylicaclidandalkyl (meth)acrvlate, which are used
in thickening agents for cosmetics and the like:;
molsturizers for cataplasms and the like; emulsifiers;
suspensicn stabilizers for suspensions: and the like. For
example, a copolymer obtained by reacting a specific amount
of colefin-based unsaturated carboxylic acid moncmers and
a specific amount of alkyl (meth)acrvlate {(a carbon number
of the alkyl group is 10-30) {See Patent Document 1}, a
copolymer obtained by reacting a specific amount of
clefin-based unsaturated carboxyiic acid mconomers and a

specific amount of alkyl (methlacryvlate {a carbon number
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of the alkyl group is 10-30) and a cross linking agent (See Patent
Document 2), a copolymer obtained by reacting olefin-based unsaturated
carboxylic acid monomers and alkyl (meth)acrylate (a carbon number of
the alkyl group 5 is 8-30) (See Patent Bocument 3) and the like are
known. These copolymers of (meth)acrylic acid and alkyl (meth)acrylate

are used in the,abgve.applications usyaly, afterdissolving intg waterand: (see
the like and neutralize with alkali to form a neutralized viscous liquid at a
19:congentrationrof abhout )0,1 t0 kweight % {00@3] ahissreutralized: ot ing
viscous liquid had a problem that their viscosity or transmittance reduces
anhd<afpart ofathe ccopolyaier pracipitatesiwhenyelectrolytesiugsedasie rs and
various 15 raw materials for products or additives coexist even at

rélativiely IGWECOhcaRtFatichsS[00BAT # particilar Pécently, intefield by 1 group
cosmetics and the like, cosmetics containing high amounts of minerals

ahd 20the like iFérder fodifferdRfate fom gtheﬁar%dﬁét% as el ase known.

various E;}o&egiesbfor example, good apepr%éancgs such as;r&ns arency

non-sticky texturé and the fike are " in the sp tﬁg%*t.y'llh‘e(?ef%‘rcef it i desired *

(o7 t ' ' nt.which .can,for raljized vi
B T MU oty
preseneeof acrelatively high canceatralion ofhe 1ike and neutralize with
alkali to form a neutralized viscous liguid at a
concentration of about 0.1 to 1 welght %.

[0003]

This neutrallzed viscous liguid had a problem that
Their viscosity or transmittance reduces and a part of the
copolymer precipitates when electrolytes used as various
raw materials for products or additives coexist even at
relatively low concentrations.

[0004]

In particular, recently, in & field of cosmetics and
the like, cosmetics containing high amounts of minerals and
the like 1in order to differentiate from other products as
well a2s various properties, for example, good appearances
such as transparency, non-stlicky texture and the like are
in the spotlight. Therefore, it i1is desired to invent a
thickening agent which can form a neutralized viscous
liguid having a high viscosity anda high transmittance even

in the presence of a relatively high concentration of
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3 electrolytes. In addition, from a viewpoint of reducing manufacturing
costs, it is desired to invent a thickening agent having properties leading
to improvement in 5 manufacturing efficiencies in a variety of
manufacturing processes. [0005] [Patent Document 1] JP 6190/1976A
[Patent Document 2] JP 232107/1984A 10 [Patent Document 3] US
5004598. Disclasure of the invention [0006] The object of the present
invention is to provide a 15 water-soluble copolymer having alkyl-modified

carboxyt rgreups:which is ableto producs,a peutralized visgous ligyid in
which although its viscosity is very "low when no electrolyte exist, the
vistosifyagreattyl ncreases wheit electrobtes-are added; which has a highening
viscosity and a 20 high transmittance and which has moist textures
wWitholt stickingss evenrirethiepréserce ®f adelativelynhigh veorreentration
of electrolytes, and a thickening agent containing the same. [0007] 25
THe'présent Hﬁ/éﬁﬁ’of? r’%’fd’céé_?d} AsWill be destribed Water-séiblet acturing
cggglgrenseg Q%\{lng alkyl-modified carboxyl

[0005]

[Patent Document 1] JP 6130/1G76A

[Fatent Document 2] JP 232107/1984A

[Patent Document 3] US 5004598

Digclosure of the Invention

[000¢]

The cbject of the present invention 1s to provide a
water~-soluble copolymer having alkyl-modified carboxyl
groups which 1s able o produce a neutralized viscous liguid
in which although its viscosity is very low when no
electrolyte exist, the viscosity greatly increases when
electroiytes are added, which has a high viscosity and a
high trensmittance and which has moist textures without
stickiness even in the presence of a relatively high
concentration of electroclytes, and a thickening agent
containing the same.

(0007}

The present invention relates to, aswill be described,

water~soluble copelymer having alkyl-modified carboxyl
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4 groups. [0008] (1) A water-soluble copolymer having alkyl-modified
carboxyl groups which is obtained by polymerizing 100 parts 5 by weight
of (meth) acrylic acid, 0.5-5 parts by weight of alkyl (meth)acrylate
comprising an alkyl group having a cajibon number of 18-24, and 0-0.1
parts by weight of a compound having two or more of ethylenic
un§at3rated groups, wherein a 1 weight neutralized viscous liquid shows
a 10 viscosity of 1500 mPa's or lower and a transmittance of 90 % or
highef.c.and when 0.25-5 parts by weight of sodium chloride is added to
100 parts by weight of the neutralized viscous liquid, the liquid shows a

highest visgosity,ef+ £5000-4Q00004nR3a sandra:transmittance:ofiB01 % 51 £ 1 ed
higher. 15 [0009; (2) The water-soluble copolymer having alkyl-modified

carboxyhkgroups @acearding. toh( 1) s whereihitheicompatingmbaving two 00 0 parts
more of ethylenic unsaturated groups is at least one selected from a

groupy éorBistingfof 20pentaetytiiitor atkyl ethef) dietfiylene glycblidialiylght of
ether, polyethylene glycol diallyl ether and polyallyl saccharose. [0010]

(3) K ckb‘ﬁﬁwgha{g&eﬁif Eoﬁbﬁsu?@f?fé%&téﬁ%l@ﬁ]e 25s0pofymetthaiiging &
alkgl gmdlfled carbox¥l 9roups, %ccordln

number

1 parts by weight of a
compound having two or mere of ethylenic unsaturated groups,
wherein a 1 weight %-neutralized wviscous liguid shows a
viscosity of 1500 mPa's ¢r lower and a Lransmittance of 30 %
or higher, and when 0.2Z25-5 parts by weight of sodium
chloride i3 added to 100 parts by welght of the neutralized
viscous liquid, the liquid shows a highest viscosity of
15000-40000 mPa's and & transmittance of 90 % or higher.
(0005

{Z] The water-soluble copolymer having alkyl-modifisd
carboxyl groups according to (1), wherein the compound
having two or more of ethvlenic unsaturated groups i1s at
least one selected from a group consisting of
pentaerythritol ailyl ether, diethylene glycol diallvi
ether, polyethylene glycel dialliyl ether and polyallyl
saccharose.
10010]

(3) A thickening agent comprising the water-scluble
copolymer having alkyl-modified carboxyl groups according

to (1) or (2.
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to (1) or (2). 5 [0011] The present invention will be explained in detail as
below. [0012] Additionally, in the present invention, acrylic 5 acid and
methacrylic acid are inclusively described as (meth)acrylic acid. [0013]
Further, in the present invention, neutralization for the neutralized viscous
liquid is to make the pH of the 10 liquid 6.5-7.5. [0014] In the present
iq@ii@q\, the water-soluble copolymer having alkyl modified carboxyl
groups is obtained by polymerizing (meth) acrylic acid and alkyl

(meth)acrydate A5 uhieh comprisesan alkyhgreuphaying arcarben, detail as
number of 18-24 and optionally a compound having two or more of

étlyylenic unsaturated groups. [0015] The alkyl (meth)acrylate which
comprises an alkyl 20 group having a carbon number of 18-24 used in the
présent inventionds: an estet of/(meth)adrylicacid and higheerdicohol acrylic
which comprises an alkyl group having a carbon number of 18-24, for
eXamplet Ah et b Gﬁéftﬁ)’l&orwrci&bi& EhdidtedryIsaicohbY, ancesterigred a@s
(methiasrylicagd and ;4.

[0013]

Further, in the present invention, neutralization fo
the neutralized viscous liguid is to make the pH of the
liguig ©.5-7.5.

[0014]

In the present invention, the water-soluble copolymer
having alkyl-mocdified carboxyl groups 1is obtained by
polymerizing (meth)acrylic acid and alkyl (meth)acrylate
which comprises an alkyl group having a carbon number of
18-24 and optionally a compound having two or more of
ethylenic unsaturated groups.

00151

The alkyl (meth)acrylate which comprises an alkyl
group having a carbon number of 18-24 used in the present
invention 1s an ester of {(methjacrvlic acid and higher
alcohel which comprises an alkyl group having a carben
number of 18-24, for example, an ester of (meth)acrylic acid
and stearyi aicohol, an ester c¢f (methlacrylic acid and

elcosancl, an ester of (meth)acrylic acid and behenyl

alcohol, an ester of {(meth)acrylic acid and tetracosanol
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25 eicosanol, an ester of (meth)acrylic acid and behenyl alcohol, an ester
of (meth)acrylic- acid and tetracosanol. 6 and the like. Among them,
stearyl methacrylate, eicosanyl methacrylate, behenyl methacrylate and
tetracosanyl methacrylate are preferably used because viscosity
properties and textures are excellent regarding 5 neutralized viscous

liquids of the water-sqluble cop er having alkyl-modified_carboxyl
e o therfoi it Ho AGE e %%&%é%fae%fromemam

A}QQ%‘R”%‘ aggn al g%eitg ac é%tg Whl?"l lg%prlsga @n%%lg)égéo

avmg aca bOI’] num , commer products, for example

Praduct BLEMMER YMA7 ﬂ@%ﬁ%w d, by NGR.Corporation and é'ﬂ%y
like may be used. [0016] When (meth) acryllc acid and alkyl

(petmacrylateswhiely comprises an alkyl group havng a.caronsiumber

of 18-24 15 are combined in the present invention, either or both of
(methyacrylicraeid anhd atkyk (meth)aciylaté may bezused-alon@bli i acpoiymer
combination of two or more, respectively. (0017] The amount of alkyl
(rhéth)dctylatekwhich eomprises am 20k gicupshavingta éabentherefrom
number of 18-24 used in the present invention is 0.5-5 parts by weight,

nioré preférablyd ¥-35arts by Wéightififteresfedt to 66 6§r¥§g/9’ weight of

eth)acrylic acid. When the amount of al
UR )tg%N£ﬁi v, as an ;E%JE { yL Jacrvlate which comprises

an alkyl group having & carbon number of 18-24, commercial
products, for example, a product BLEMMER VMAT O manufactured
by NOF Corporation and the like may be used.

100le]

When (meth)acrylicacidandalkyl (meth)acrylate which
comprises an alkyl group having a carbon number of 18-24
are combined in the present inventiocn, either or both cof
{methj)acrvlic acid and alkyl (meth)acrylate may be used
alcne ¢or in a combination of two or more, respectively.
[0017]

The amount of alkyl (meth)acrylate which comprises an
aikyl groups having & carbon number of 18-24 used in the
present invention is 0.5-5 parts by weight, more preferably
1~3 parts by welght with respect tcoc 100 parts by weight of
(meth)acrylic acid. When the amount of alkyl
(meth)acrylate which compriées an alkyl groups having a
carbon number of 18-24 is less than 0.5 parts by weight with

respect te 100 parts by weight of (methlacrvlic acid, 1t
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(meth)acrylate which comprises an alkyl groups having a 25 carbon
number of 18-24 is 'Less than 0. 5 parts by weight with respect to 100
parts by weight of (meth)acrylic acid, it is possible that a transmittance in
the presence of electrolyte of a neutratized viscous liquid of the obtained
water-soluble copolymer having alkyl-modified carboxyl groups is

i']?tyff%?lé%%i‘%'i@ when the amount js;more.than 9 5 parts by weight it is, ¢

possible that water-solubility of the obtained water-soluble copolymer
having atkyl-tnoglified scateoxylgroups-detederates. [0018]4The the cbtained
compounds having two or more of ethylenic 10 unsaturated groups
optianatly used lirl theqpreseny mventionv aresnat espeécialtydinditedbuta rboxyl
compounds in which the ethylenic unsaturated groups are alkyl groups
ape preferatsiel Amoh§ tlvem npentaérythgitoltadyl ether suchials is more than
pentaerythritol diallyl ether, pentaerythritol triallyl 15 ether and o
penkderythritol téttadliyFether ahdl the fike Pdigthyletie Yo digllylether 1ty of
polyethylene glycol diallyl ether and polyallyl succharose are more . .
P fErable  THESe CompRES AR TREDF FIBTE GFuliylhfo. &y 1 ~modifiea
unsatag)a}léeq[ %r%uﬁos ma)éke)% u%ed algpee or in combination of two or more

em. [0

20°t i

9] The amount%?%he'corﬁpound having two or more of
et[i‘[ybelr%cl unsaturated groups used in the present invention

The compounds having twe or more of ethylenic
unsaturated groups optionally used in the present invention
are not especially limited but compounds in which the
ethylenic unsaturated groups are ailyl groups are

referable. Among them, pentaervtnritol allvl ether such
as pentaerythritol diallyl ether, pentaerythritol triallyl
ether and pentaerythritol tetrazallyl ether and the like,
diethylene glvcel diallyl ether, polyethvyvlene glycol
diallyliether andpolilvallyl succharose are more preferable.
These compounds having twe or more of ethylenic unsaturated
groups may be used alone or in combination of LTwo or more
cf them.

[0019]

The amount of the compound having two or more of
ethylenic unsaturated groups used Iin The present inventicn
i3 0.001-0.1 parts by welght, more preferably 0.001-0.044
parts by welght with respect to 100 parts by welght of

(meth)acrylic acid. When the amount of the compound having
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is 0.001-0.1 parts by weight, more preferably 0.001-0.044 25 parts by
weight with respect to 100 parts by weight of (meth) acrylic acid. When
the amount of the compound having 8 two or more of ethylenic
unsaturated groups is more than 0.1 parts by weight, it is possible that a
transmittance in the presence of electrolyte of a neutralized viscous

ligyid of the, obtained water;sQluble copalymerhaving g.akylmodified ro than
carboxyl groups deteriorates or the liquid becomes clouded. 0020] In the

present inveatien; asetiod foriabtainingtbe iwater-selublecopelymer i ttance
having alkyl-modified carboxyl 10 groups by polymerizing (meth)acrylic

acid aride0.5:5:partsc by weight ef-alkyl (meth)acrylatenwhiclt edmprsesvarscous
alkyl group having a carbon number of 18-24 with respect to 100 parts by
weight of (méth¥ Beryhdacid and, opriorallyscr0 4k parts by weight sf a1aving
compound having two or more of ethylenic 15 unsaturated croups with

rspect 6100 parfhy ABRGHE B (MBMH)ECTYHE A6id 1S Rct eepetrlly e Liquid

limited but ordinary, methods such as a method for polymerizing these
materials Sy stiring them in a solvent under an inactive gas atmosphere
ig%ﬁ((—fsence of a polymerization initiator 20 and the like may be used.
[0021] Inhactive gases for producing an inactive gas atmosphere

In the present invention, & method for cbtaining the
water-sclubkle copolymer having alkyl-meodified carboxyvl
groups by polymerizing (methlacrylic acid and 0.5~5 parts
by welight of alkyl [meth)acrylate which comprises an alkyl
cgroup having a carbon number of 18-24 with respect tc 100
parts by weight of (meth)acrylic acid and, optionally 0-0.1
parts by welght of a compound having two or more of ethylenic
unsaturated groups with respect to 100 parts by welght of
{meth)acrylic acid is not especially limited but ordinary
methods such as a method for polymerizing these materials
by stirring them in a solvent under an inactive gas
atmosphere in the presence of a pelymerizaticon initiator
and the like may be used.

(00211

Inactive gases for producing an inactive gas atmosphere
include, for example, a nitrogen gas, an argon gas and the
like.

The aforementioned sclvent is not especially limited

)]

insofar as they dissclve {(methjacrylic acid, alkyl
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include, for example, a nitrogen gas, an argon gas and the like. 25 The
aforementioned solvent is not especially limited insofar as they dissolve
(math)acrylic acid, alkyl 9 (meth)acrylate which comprises an alkyl group
having a carbon number of 18-24 andga compound having two or more of
ethylenic unsaturated groups but not the obtained water-soluble

copelymet having alkylymodified carbexyS-graups:and,do petdnhibit av i ng =
polymerization reaction. Examples of such a solvent include, for example,
nesmab peatane cnorenal hexane, agrnal heptaneueyclopentang, twe or more
cyclohexane and the like. Among them, normal hexane and normal

heptameraré preferablyausedr 20 f0022] Thecamburit of the sdlventtabé ned
used is preferably 300-5000 parts by weight with respect to 100 parts by

VWEiGH Eof et laerylie e o viewpeints eflifprovinglstiring carboxyl
workability and economy. 15 [0023] The aforementioned polymerization
iRGAOPE preferdbly ataditaf polymerization iitrator 6 exdmpié,® & -0 -

a.a-azoisobuonitle, 2.2-a20bi9 2 A dmetyNaIBIONIrle. 20, . o
2,2'-azobismethylisobutylate and the like.” Among therm,” PLey L

qeRzobismethylisobutylate is, preferably ised roma, . - -y clopentane,
cyclohexane and the like. &Among them, ncermal hexane and
normal heptane are preferably used.

[0022]

The amount of the solvent toc be used 1ls preferably
300-5000 parts by welght with respect to 100 parts by welght
of (meth)acrylicacid fromviewpoints of improving stirring
workapbility and economy.

[0023)

The aforementioned polymerizatlion initiator is
preferably a radical polymerizaticon initiator for example,
¢, —azolisobutyronitrile,

2,2 —azobis-2,4d-dimethylvarelonitrile,

2,2 —azobismethylisobutylate and the like. Among Them,
2,2 ~azokbismethyliscbutylate 1s prefsrably used from a

viewpolint that a high molecular welght of water-soluble
copolymer having alkyl-modified carboxyl groups can be

obtained.

(00247

The amount of the polymerizaticn initiator to be used
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viewpoint that a high molecular weight of water-soluble copolymer having
alkyl-modified carboxyl groups can be obtained. 25 [0024] The amount of

the polymerization initiator to be used 10 is desirably 0.00003-0.002

moles with respect to 1 mole of (meth)@crylic acid. When the amount of

the polymerization initiator is less than 0.00003 moles, it is possible that
polymerzation reactiomratesis Slowto be neteconomic=sWhen the 1 mcle of
amount of the polymerization initiator is more than 0.002 moles, it is

possible) thatrpolymesizatibn progeessess rapidlyta mdké reactivhyoongolzation
difficult. [0025] The reaction temperature is preferably 50-90 C, more 10
pré&fefabl-55-75 T \When e FeattiBR temMp&ratié is fower thawse &2 e that
is possible that the viscosity of the reaction solution increases to make

oI Stirfng “diffictit AWheR the feattion tempetature REabtve goF€Ro™i < -

it js possible that polymerization progresses rapidly to 15.make reaction _ _,
0 B PR reaetio IR ACh FEBEN on He tekeli - T e than

t%”“@%@%‘%‘?l gsu_s!'iaélyi%‘ 5@% leﬂrg‘l gogg]a t].- rﬁgﬂ%@%@%@@ EBPOB I0grezses
having alkyl-modified 20 carboxyl groups of the present invention may be
optginedl v to make reaction control difficult.

[0025]

The reaction temperature is preferably 50-90 °C, more
preferably 55-75 °C., When the reaction temperature 1is
lower than 5C °C, it is possible that the viscosity of the
reaction sclution increases to make uniformly=-stirring
difficult. When the reaction temperature is above 90 °C,
it is possible that polymerization progresses rapidly to
make reaction control difficulilt.

The reaction time, which depends on the reaction
temperature, 1z usually 0.2-5% hours.

[0026]

The water-soluble copolymer having alkyli-modified
carboxyl groups of the present invention may be obtained
by heating the reaction solution for example at 80-130 °C
after completion of the reaction to evaporate the solvent.
When the heating temperature 1s ibwer than 80 °C, it is
prossible that it takes long time to evaporate the solvent.
Wnen the heating temperature is above 130 °C, 1t is possible

that water~-solubility of the cobtained water-scluble
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by heating the reaction solution for example at 80-130 C after completion

of the reaction to evaporate the solvent. When the heating temperature is

lower than 80 C, it is possible that it takes long time to evaporate the

solvent. 25 When the heating temperature is above 130 C, it is possible

that water-solubility of the obtained water-soluble 11 copolymer having
allkylsmodified carhoxyl.groups; deferiorates. J0027) ,The watet-slyble
copolymer having alkyl-modified 5 carboxyl groups thus obtained is
charagterized #ethat a 1 weight %-neutralized viscous liquid obtained from

the copolymer shows a viscosity of 1500 mPa s or lower and a

transmittance of 90 % or higher, and when 0.25-5 parts by weight of

sodium chloride is added to 100 parts by weight 10 of the neutralized

viscous Tijeidvthediguitishovsa highestviscosityofi15008140000miRe ¢ 1 ed
and a transmittance of 90 % or higher. Usually, a liquid is considered to
bedfransparerft iWHeEn3A transmittanée 500 Joor Higher C[oop8Ffslint n that a
viscosity measurements, 1 weight %-neutralized viscous liquids having .
with"5°ptd oF 6.5-7'5 \ifiich s fofmé&d By dissotvirta Predidtetmitied © o™ =7e
amount of the water-soluble .copolymers to_an appropriate amount of pure
W%?grov%i%m%ﬁrri% and a%d?ﬁbsagﬁr%ﬁét‘verr%lxnea Qc%%rceﬁn%raaﬁﬁonocﬁ g%%i’ﬂgnz and a

transmittance of 20 % or higher, and when 0.253-5 parts by
welght of scodium chloride is added to 100 parts by weight
of the neutralized viscous liguid, the liguid shcows a
highest viscosity of 15000-40000 mPa's and & transmittance
of 90 % or higher. Usually, a ligquid is considered to be
transparent when a transmittance is 90 % or higher.

(00283

I_J

In viscosity measurements, 1 weight %-neutralized
viscous fiquids havingwithapH of 6.5-7.5, which is formed
by dissclving a predetermined amount of the water-soluble
copclymers tTo an appropriate amount of pure water with
stirring and adding a predetermined concentration of sodium
hydroxide or, 1f recuired, electrolvte-added sclutions
prepared by adding & predetermined amount of sodium

chlioride and stirring are used as evaluation samples after

or one hour.

Hy

standing
Viscosity is measured at 25 °C after one minute
rotating at a rotational speed of 20 rpm by using a BH type

rotaticnal viscometer with a spindle rotor No. 6.



10

20

20 hydroxide or, if required, electrolyte-added solutions prepared by
adding a predetermined amount of sodium chloride and stirring are used
as evaluation samples after standing for one hour. Viscosity is measured
at 25 C after one minute 25 rotating at & rotational speed of 20 rpm by
using a BH type rotational viscometer with a spindle rotor No. 6. 12
[G@20] 4n the present invention, a transmittance is measured at a
wavelength of 425 nm in a cell with a light path length of 1 cm after
degassed arsampley-centrifuging -5 {0030) Ror example: Reutralizednc asured
viscous liquids which has a pH of 6.5-7.5 and contains the water-soluble
capolymers daving atkyl-ddifiedrcarboxybgroups according tonthecath length
present invention at about 1 weight % may be used as a 10 thickening

agent fortognmdtics and ke ke wherginthies newtratized viséoustiicids

are formed by dissolving the copolymer to pure water such as deionized
wiatérand neutralizing with alkali. Alkalis used to neutralize the copolymer
solution are 15 not particularly limited but include alkalj metal _‘hydrox,id%s
such as"sodidin hyd ?(ide?%f#fﬁé% L&A BsV tatHanolamife - &% which has

disopropanolaming, andthe Jie. Ameng J1em. Sodum Ydr9Xde i$, oo ) yme
preferably used.

=

=3

having alkyl-meodified carboxyl groups according to the
present inventicn at abcut 1 welght %2 may be used as a
thickening agent for cosmetics and the like, wherein the
neutralized viscous liguids are formed by dissolving the
copolymer to pure water such as deionized water and
neutralizing with alkali.

Alkalis used teo neutralize the copolymer solution are
not particularly limited but include alkali metal
hydroxides such as sodium hydroxide, amines such as
triethanclamine, diisopropanolamine, and the like. Among

them, sodium hydroxide 1s preferably used.

The neutralized viscous liguids obtained from the
water-sclulkble copolymer having alkyl-modified carboxyl
groups according to the present invention have & very low
viscosity when no electrolyte exists and have a greatly
increased viscosity when electrolytes are added. Further,
the neutralized viscous llguids have a high viscosity anda

a high transmittance and have moist Textures withour
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[0031] 20 The neutralized viscous liquids obtained from the water-soluble
copolymer having alkyl-modified carboxyl groups according to the present
invention have a very low viscosity when no electrolyte exists and have a
greatly increased viscosity when electrglytes are added. Further, 25 the

neutralized viscous liquids have a high viscosity and a high transmittance

and-hayemaist textures without 13, stickiness even.in thejpresence.ofja; ¢ n
relatively high concentration of electrolytes. [0032] It is not clearly
understond-why the watereseldble &5 ¢apatymer having alkyl-modified

carboxyl groups according to the present invention shows the above

ptopertyl However, it is presumed that by using a specific amount of alkyl
(meth)acrylate which comprises an alkyl group having a carbon number

of 18-24; the &Ik groGpstiaiiriy & BakbsA 10 drlnmbey of 1824 #ritrodueed ub L&
into the water-soluble copolymer having alkyl-modified carboxyl groups ‘
aS85Gate With Bach Btherlik %h “&&‘&8&%%{1&&&’ viashydréptiopies according
intgr%%tion fo incr ase yfiscqcsitg gnqltherep)flgffepts of electrolyt%sv o
change® 15'10033] Accordingly Uisé of the water2soidbie copolymet having” < ==+

aikéll';mgdgi‘-_eg W&yltg{gt&p%%cggcm% toathg @é%&meﬁg c amount of alkyl
{meth)acrylate which comprises an alkyl group having a
carbon number of 18-24, the alkyl grcups having a carbon
number of 18-24 introduced intc the water-soluble copolymer
having alkyl—modified,carbbxyl groups associlate with each
other in an aguecus solution via hydrophobilic interaction
to increase viscosity and thereby effects of electrolytes
change.

[0033]

Accordingly,ﬁsecﬁfthewat@r—solublecopolymerhaving
alkyl-modified carboxyl groups accerding to the present
invention alliows manufacturing cesmetics excellent in
transparency and having moist texture without stickiness
regardless of a relatively high concentration of various
electrolytes as additives.

Such cosmetics include, for example, lotion, emulsion,
Serum, Ccream, Cream pack, massade cream, cleansing cream,
cleansing gel, cleansing foam, sunscreen, styling gel,
eyveliner, mascara, lipstick, foundation and the like.

[0034]



10

20

2h

invention allows manufacturing cosmetics excellent in transparency and
having moist texture without stickiness 20 regardless of a relatively high
concentration of various electrolytes as additives. Such cosmetics
include, for example, lotion, emulsion, ;serum, cream, cream pack,
massage cream, cleansing cream, cleansing gel, cleansing foam,

sunscreen, styling ge}, 25 eyeliner, masgara, lipstick, foyndation andithe .. ¢

like. [0034] 14 in addition, due to a low viscosity in the’absence of

electrolytes) thase thickeningragents-are very ysefukfrom. a)viewpoit 6f 1 rrom
manufacturing efficiency for cosmetics and the like. That is, since a

viscositywpl-a selutionmay e b matitainedAd low kra-varfety of o smet ics and

manufacturing processes before adding electrolytes, working efficiencies

it & erebction pragess, a fransfen process;: a heatirfgyprotessgalution may be

compounding process and the like before adding electrolytes may be

oFeatly irhproved sy leaving a process 10 forcddding Bleetdles tateprocesses

Effect of the invention [0035] The present invention provldes,a , ,

waterssofuié' 15 e8pSlymer fiaving &Ikyl-midified Sarboxyt Grotps which™ ™ 2

s, able.to produyce a neutralized viseous iguid in which although ts . ..

ViSCOSIty iS very 1ow wheh rio elrect?oﬁyte'” o ! sebing process,
a compounding process and the like before adding
electrolytes may be greatly improved by leaving a process

Ior adding electrolvtes later.

Effect of the Invention
[0035]

The present invention provides a water-soluble
copolymer having alkyl-modified carboxyl groups which is
able to produce a neutralized viscous liguid in which
although 1ts viscosity 1s very low when no electrolvte
exists, the viscosity greatly increases when electrolytes
are added, which has a high viscosity and a high
transmittance and which has moist textures without
stickiness even 1in the presence of & relatively high

concentration of electrolyles.

Best mode for carryving out the Invention
(00363

The present invention will be specifically sxplalined
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exists, the viscosity greatly increases when electrolytes are added, which
has a high viscosity and a high 20 transmittance and which has moist
textures without stickiness even in the presence of a relatively high
concentration of electrolytes. Best modg; for carrying out the Invention 25
[0036] The present invention will be specifically explained 15 below by

referring @&hﬁé@@ﬂi% Exém plemse %@Q_&\{@JD{@Q %(ngse%n,d C Qmévg rative

Referential Examples. However, the present invéntion is never limited by

thoserexamples: {06370 b &xample kinte 1500 mLsfeuranecked flask prasent

equipped with a stirrer, a thermometer, a nitrogen blowing tube and a

condenser, wvere splaeece45 ¢ {6625 mates) ohacrylicacidil45: g of

BLEMMER VMA70 manufactured by NOR CORPORATION (a mixture

comprisSing 10 10-20 parts by weight of stearyl methacrylate, 10-20 parts

by weight of eicosanyl methacrylate, 59-80 parts by weight of behenyl
Radrylgte'and 1 part by weight or less of tetracosanyl mathacrylate)

as alkyl (meth)acrylate which_comprises an alkyl group having.a carbon |
number Of 18241 15 150 ¢f B nbiFAl hiexah® Bind 0,08 16 (5.0005 Molesy ==
of 2,25 %?Oé’ise”t‘%t ylisopytylate, The mbdyre was,stired and mixed, .o | were
uniformly followe bycblowmg gnitrogen gasgfnto ' ’
placed 45 ¢ {0.625 moles) of acrylic acid; 0.45 g of BLEMMER

VMATO manufactured by NOF CORPORATION (amixture comprising
10-20 parts by weight of stearyl methacrylate, 10-20 parts
by welght of eicosanvl methacrylate, 59-80 parts by weight
of behenyl methacrylate and 1 part by weight or less of
tetracosanyl mathacrylate) as alkyl {(meth)acrylate which
comprises an alkyl group having a carbon number of 18-24;
150 g of normal hexane and 0.081 g (0.00035 moles) of
2,2’—azobismethylisobutylate. The mixture was stirred
and mixed uniformly followed by blowing a nitrogen gas into
the soluticon in ocrder to remove oxygen existing in the upper
room of the reactor vessel, the raw materials and the
solvent. Then, & reaction was conducted for 4 hours at
€0-65 °C under 2 nitrogen atmosphere. After the reaction
completed, the formed slurry was heated at 90 °C to
evaporate normal hexane and, further, the resultant was

[+]

dried under reduced pressure at 10 mmHg at 110 °C for 8 hours
to obtain 43 g of the water-soluble copolymer having

alkyl-modified carbexyl groups as white fine powder.
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the solution in order to remove oxygen existing in the upper room of the
reactor vessel, the raw materials and the 20 solvent. Then, a reaction was
conducted for 4 hours at 60-65 C under a nitrogen atmosphere. After the
reaction completed, the formed slurry was heated at 90 C to evaporate
normal hexane and, further, the resultant was dried under reduced

pressyre at 10 mmHg at 110 C for 8 hours 25 to obtain 43 g of the
water-soluble copolymer having alkyl-modified carboxyl groups as white
fine pawder. 16 0038 Example 2 The manner in Example 1. was followed
but the amount of BLEMMER VMA70 manufactured by NOF
CORPORAT IONwas 5 chafgedntolk:35 gite sbtain 44 gofithe:t the amount
water-soluble copolymer having alkyl-modified carboxyl groups as white
finé powdEr [0039)/EXanpie 8 A8<Theraaniar inl EXarhple ! WakTalldwed: s
but the amount of BLEMMER VMA70 manufactured by NOT
CORPERATION Wa%b cﬁang%dCiBJ?azﬁsrg fo‘obtaifi 456 theter—soluble

water- qubIe mer having alkyl-modified carboxyl groups as white
ﬁﬁ8%8wggﬁﬁ5 g ]gEmf g g Lleg % X % @oups as white

fine powder.
[0039]
Example 2

The manner in Example 1 was followed but the amount
cf BLEMMER VMATO manufactured by NOF CORPORATION was
changed to 2.25 g to obtain 45 g of the water-soluble
copolymer having alkyl-modified carbexyl groups as white
fine powder.
[0040]
Example 4

The manner in Example 1 was followed but 0.02 g of
pentaervthritol allyl ether was added in addition to 45 g
(0.625 moles) of acrylic acid, (.45 g of BLEMMER VMATO
manufactured by NOF CORPORATION, 150 g of normal hexane ana
0.081 g (0.00035 moles) of 2,2 ' —azokbismethylischutyiate to
obtain 43 g of the water-soluble copolyvmer having
alkyl-modified carboxyl groups as white fine powder.
[0041]
Example 5

The manner in Example 4 was folliowed but the amount
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The manner in Example 1 was followed but 0.02 g of pentaerythritol allyl
ether was added in addition co 45 g (0.625 moles) of acrylic acid, 0.45 g
of BLEMMER VMA70 20 manufactured by NOF CORPORATION, 150 g
of normal hexane and 0.081 g (0.0003% moles) of
2,2'-azobismethylisobutylate to obtain 43 g of the water-soluble

copolymerhavwing alkyt-madified:carhoxybgreypsias-white: fine:powder. was
[0041] 25 Example 5 The manner in Example 4 was followed but the
anmaunt 84 of BLEMMER WMAZQ@ mahufattured by NOFCORPORATION: 1 e
was changed to 1.35 g to obtain 44 g of the water-soluble copolymer
having aikykmdaifietcarbaxXyl groupst ag while cfinepowder g3 foog2) as white
Example 6 The manner in Example 4 was followed but the amount of
BLEMMER"AAZ0 manufactured by NOT CORPORATION was changed
toﬂ(@ﬁg{%; to obtain 45 g of the water-soluble 10 copolymer having

dified carboxyl groups as white fine powder. [0043] Comparative
Example 1 Into a 500 mL-four necked flask equipped with a stirrer, 15 a
thermo?neter a nitrogen blowing tube and a condenser, were

The manner in Example 4 was followed but the amount
of BLEMMER VMAT0 manufactured by NOF CCRPORATION was
changed to 2.25 g to obtain 45 ¢ of the water-soluble
copclymer having alkyl-mcdified carboxyl groups as white
fine powder.

[0043]
Comparative Example 1

Intc a 500 mL-four necked flask equipped with a stirrer,
a thermometer, a nitrogen blowing tube and a condenser, were
placed 45 g (0.625 moles) of acrylic acid; 0.09% g of
pentaerythritol allyl ether; 150 g of normal hexane and
0.081 g (0.000325 maoles) of 2,27 ~azchismethyvlisobutylate.
The mixture was stirred and mizxed uniformly followed by
blowing & nitrogen gas intc the solution in order to remove
oxygen existing in the upper room of the reactor vessel,
the raw materials and the scivent. Then, a reaction was
conducted for 4 hours at 60-65 °C under a nitrocgen
atmosphere. After the reaction completed, the formed
slurry was heated at 90 °C to evaporate normal hexane and,

further, the resultant was dried under reduced pressure at
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placed 45 g (0.625 moles) of acrylic acid; 0.09 g of pentaerythritol allyl
ether; 150 g of normal hexane and 0.081 g (0.00035 moles) of
2,2'-azobismethylisobutylate. The mixture was stirred and mixed
uniformly followed by 20 blowing a nitrpgen gas into the solution in order
to remove oxygen existing in the upper room of the reactor vessel, the

ravy %ﬁ%ﬁgg'ﬁ and the solvent. Then, g reaction was. condugted ford

hours at 60-65 C under a nitrogen atmosphere. After the reaction
completed, he formed 25 slurry washeated at DG toevaporate neERRl v 1
hexane and, further, the resultant was dried under reduced pressure at
18-2QpmHg ai 110G € for 8 hourswa ebtain 42 g of the water-soluble
copolymer having alkyl-modified carboxyl groups as white fine powder.

[Q044] 45 Comparative Example 2 The manner in Comparative Example 1

was followed but 0.9 g of stearyl methacrylate was added in addition to
450625 wittes) o &éryfic acid, 0.09 g of pentaerythritol allyl ether,

150 g of normal hexane and 0.081 g (0,00035 10 moles)1 of

2,2'-azobism&tAyIsGhutyiate 16 BBtah 44’ § of Th& Wafer sbitiblet © L L owed but
copolymer having ally modied carboxyl graups,aswhite fin powder,. . 5
[0045] °Comparative ‘Example 3
g {0.625 moles) of acrylic acid, 0.0% g of pentasrythnritol
allyl ether, 150 g of normal hexane and 0.081 g (0.00035%
moles) of Z,2' -azobilsmethyliscbutylate to obtain 44 g of
the water-soluble copolymer having alkyl-modified carboxyl
groups as white fine powder.
[0045]
Comparative Example 3

The manner in Example 1 was followed but 0.42 g of
stearyl methacryiate, 0.42 g of eicosanvl methacrvlate and
1.86 g of behenyl methacryvlate were used in place of 0.45
g;ofBLEMMERVMATOHﬁmufécturedkquOFCORPORATIONtxJObtaiﬂ
46 g of the water-soluble copolymer having alkyl-modified
carboxyl groups as white fine powder.
004¢]

Main raw materials and thelr amounts used in Examples
1-6 and Comparative Examples 1-3 are summarized in Tables

1 oand 2.

[0047]



15 The manner in Example 1 was followed but 0.42 g of stearyl
methacrylate, 0.42 g of eicosanyl methacrylate and 1.86 g of behenyl
methacrylate were used in place of 0.45 g of BLEMMER VMA70
manufactured by NOF CORPORATION;to obtain 46 g of the
water-soluble copolymer having alkyl-modified 20 carboxyl groups as
white fine powder. [0046] Main raw materials and their amounts used in

I%é Ies 16a
%EFK*%"

blaq

(‘Empf\ratl Ve Exgmp eqs 1- g are

| iV
reore—T e Favw-fRateHartx

arla.

summarlzed n.Tap
Ex. 4 =

Iql:l% LV, |

es
Ex. 6

(J.I IU —. =J LUU_I‘IJ <4
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[gkalkyl ELE ER BLEt RR BLE

- AN N I AT

465 (100) 45:E100P5 £5007005 (260YL43) (108) @5o)L

:bt4ER BLEMMER BLEDbt4ER BLE1 R

o@§ (100)

(mgth)acrylate VMATQ, VA7 d

1) 1. 35 (3).2.25 (5)
é tb 6%%’7‘9‘1‘“— ether

aﬁbxenlhe&smdmal&e%?n @&

byereight-ndiRassur
by WRIGher

4) (0

0.45 (1) 1|35 (3 29; \lérl\n/lt
ay% 8%&3 Y&Q(P wﬁ@o

) (0.04 e Rumerical Aumben

LSk he ZekindBli

g] Th

78, 40,045

aerythritol|- - - 0.02

P BIEMMER

NMMATO
n

225 (5)

ming the &

gl

mount of the acrylic

& r&by thateridfs (Hip
ax:ioizu_sed as 00 pa

{0.044)

(0.044)

rts 02
(0.044)

The numerical number in z parenthesis indicates an amount of the

respective raw materials in parts by weight with assuming the amount

of the acrylic acid used as 100 parts by weight,

[0048]

Table 2

Main raw material | Comp. Ex. 1 Comp., Ex. 2 Comp. Ex., 3

acrylic acid 45 {100} 45 (100) 45 (100)

[gl

alkyl - stearyl stearyl

(math) acrylate methacrylate methacrylate,
eicosanyl |
methacrylate,
behanyl
methacrylate

(gl - 0.9 (2) 2.7 (&) [Sum]

pentaerythritcl 0.098 (0.2) 0.09 (C.2) -

allyl ether

ig]

The numerical number in a parenthesis indicates an amount

of the respective raw materials in parts by weight with

assuming the amount of the acrylic acid used as 100 parts

by weight.
[C049]

Evaluations

In ordexr to evaluate properties as a thickening agen

of water-scluble copolymers having alkyl-modified carboxyl

\..
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[0048] Table 2 Main raw material Comp. Ex. 1 Comp. Ex. 2 Comp. Ex. 3
acrylic acid 45 (100) 45 (100) 45 (100) [g] alkyl - stearyl stearyl (meth)
acrylate methacrylate methacrylate, eicosanyl methac-ylate, behenyl
methacrylate [g] - 0.9 (2) 2.7 (6) [Sum], pentaerythritol 0.09 (0.2) 0.09
(0.2) - allyl ether [g] The numerical number in a parenthesis indicates an

It of the respective @%va%sgé@'%i-%pg%t%o%%g avsé&hvgi%gme 1-3,

the amount of the acrylic acid used as 100 parts by weight. [00

Eyvaluations |nordertoavaluate properies.as.a-thickening agent 8:0f 5 ¢ cut
water-soluble copolymers having alkyl modified carboxyl 20 groups

obtajnediinfzxamplesi -6 and-Gamparative-Example d=3; sviscosity and o £
transmittance measurements were carried out

respective ccpolymers and electrolyte-added solutions
prepared by adding sodiumchloride to the liguids andmixing.
Further, among these electrolyte-added solutions, those

showing the highest viscosity were subjected fto a moisture

senscry tTest.

(1} Preparation of evaluation samples

Three grams of each of the water-scluble copolymers
having alkyl-modified carboxyl groups obtained in Example
1-6 and Ccmparative Exampies 1-3 was gradually added and
dissclved toc 280 g of pure water (deionized water) with
stirring. To the scluticn was added 17 g of &

welght %-sodium hydroxide to form 1 weight Z-neutralized

o

visceous liguids with a pH of 6.5-7.5. In addition, 0.25-5
weight %f-electrolyte-added solutions were prepared by
adding 0.7% g, 1.5 g, 2.25 g, 3 g, © g, 9 g, 12 g or 15 g
of sodium chloride to 300 g of 1 weight %-neutralized
viscous liguids obtained according to the manner as the same
as above in order to evaluate properties of these
neutralized viscous liguids In the presence of
electrolytes.

[(0051]

In the following evaluations, these 1
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regarding 1 weight %-neutralized viscous liquids of respective
copolymers and electrolyte-added solutions 5 prepared by adding sodium
chloride to the liquids and mixing. Further, among these electrolyte-added
solutions, those showing the highest viscosity were subjected to a
moisture sensory test. [0050] 10 (1) Preparation of evaluation samples

Three,grams of gach of thewater-soluble cORAlYMEES DaVING no various

alkyl-modified carboxyl groups obtained in Example 1-6 and Comparative

Examples k-3was.gradually added and disseived-ie 28Q g-of pyre water
(deionized water) with 15 stirring. To the solution was added 17 g of 6
weight Ya-sadinmshydraxide tofform 1aveight Lo-nedtralized aviscous |
liquids with a pH of 6.5-7.5. In addition, 0.25-5 weight electrolyte-added
solutiornd were prepared by adding 0.759,1.59,2.259,39,69,94g, 12
g or 15 g 20 of sodium chloride to 300 a of 1 weight o-neutralized viscous
lidaids Vbeaiiet dctoftimPtothé fifahner as the same as above in order
to evaluate properties of these neutralized viscous liquids in the presence

of electfolytes. F5T0051] If the*foiowiRg evalbiafioifs tHebe 4215 WaRyHE S »

o;neyiralized viscous liquids and the VAIMOUS .+ =1 one minute rotating

at a rotational speedcof 20 rpmby using a BH type rotational
viscometer with a spindle rotor No. 6. Measurement results

are shown in Tables 3-7.

With respect to each of the evaluaition samples, a
transmittance was measured at a wavelength of 425 nm in a
cell with a light path length of 1 cm after degassed by
centrifuging at 2000 rpm for 30 minutes. Usually, a liguid
is considered to be transparent by visual observatiocn when
a transmittance is 90 % or higher. Measurement results are
shown in Tables 3-7.

[0054]
(4) Sensory Evaluatiocon on Texture

Respective evaluation samples which exhibited the
highest viscosity in viscoslity measurements with respect
to each of the water-scluble copcolymers having
alkyl-meodified carboxyl groups cbtained in Examples 1-6 and

Comparative Examples 1-3 were applied on skins of panelists
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weight % -electrolyte -added solutions were used as evaluation samples

after standing for one hour. [0052] 5 (2) Viscosity measurement With

respect to each of the evaluation samples, viscosity was measured at 25

C after one minute rotating at a rotational speed of 20 rpm by using a BH

type rotational viscometer with a spindlé rotor No. 6. Measurement results

1047 shown In Tables 3:7,,[0023] (3) Transmittance mepsurement With, . . 4
respect to each of the evaluation samples, a transmittance was meastred * -
abg wavelength of 42p,nmn.a 15 cell with adight path length of oM« rger s,
after degassed by centrifuging at 2000 rpm for 30 minutes. Usually, a

liquid isrcensidered-te hertransparent by visual obseryation when a
transmittance is 90 or higher. Measurement results are shown in Tables

3-7. 20 [0054] (&) Sensory Evaluation on Texture Respective evaluation
samples which exhibited the highest viscosity in viscosity measurements

with respect tofeach ot thelWwater:solgblé copslymers having 25

alkyl-modified carboxyl groups obtained in Examples 1-6 and

Comparative Examplés 15%&réSapplied on skins of panelists 22

D: sticky
(00557
Additionally, when 70 % or more of the panelists score
"A: molsture” or "B: relatively moisture" to a sample, the

samplie 1s considered to show molisture texture. The

evaluation results are shown 1in Tables 8-9.



consisting of 5 men and 5 women. Texture was evaluated based on
feeling when the sample was spread with fingers. Evaluation criteria are
as follows: A: moisture 5 B: relatively moisture C: no impression D: sticky
[0055] Additionally, when 70 % or more, of the panelists score 10 "A:
moisture” or "B: relatively moisture" to a'sample, the sample is

c r%%%er?d to show moisture texture. The evaluation results are shown in
Tables 8-9. 23 00567 Table 3 Amount Ex. 1 Ex. 2 of NaCl Viscosity
Trapsi Remarks Viscosity Transmi- Remarks added [mPa's] ttance

mePa-sj ttance |s| |%] [Yo/ U 100 99 27U Yo U /5 990 Yo 1Us59U Yo 1.5
1 g 15980-98 Sample-for-S:E—2:25-2100-96-15000-96-3-1000-95
14950397 pVi6er94ty33BEuTHri- Remarks Viscosity Transmi- Remarks
added [mPa- sl ttance {mPa-al ftance
gl [%] [%]
0 100 °9 270 98
0.75 950 g8 10350 o8
1.5 1650 o8 15900 98 Sample for
2.E.
2,25 2160 96 15000 98
3 1000 85 14800 g7
6 700 94 13350 94
9 50CC 92 : 39580 60
12 15000 S0 Sample for 400 o phase sep.
| S.E.
15 1 10750 88 ; 5C - rhase sep.
* 8.E.: Sensory Evaluation

* phase sep.: phase separation



9 5000 92 3950 60 12 15000 90 Sample for 400 -- phase sep. S.E. 15
10750 88 50 -- phase sep. * S.E.: Sensory Evaluation * phase sep.:
phase separation 24 0057] Table 4 Amount 'Ex. 3 X. 4 of NaCl Viscosity
Transmi- Remarks Viscosity Transmi- Remarks added [mPas] ttance
[mPa.s] ttance [4] [%7 [0] 0900 99 110 99 0.75 25850 98 Sample for
1000987 S.E. 1.5 20750 96 1800 98 2.25 17800 94 2250 98 3 14500 92
1500 95 6 3600 7090094 9 --- -- phase sep. 5100 92 12 --- -- phase
seple5P50 90 Sample for S.E. 15 --- -- phase sep. 10400 87 * S.E.:

Sensery Evgluation * phase sep.: phase sepafagtion,
of NaCl Viscogity Transmi- Remarks Viscosity Transmi- Remarks
added [mPa-s] ttance [mPa-s] ttance
lg] [%] [%]

0 500 20 110 95

0.75 25850 a8 Sample for 1000 o8

8.E.

1.5 20750 96 1800 98

2.25 17800 94 2250 o8

3 1450C 92 150C 95

6 3600 70 900 94

2 e -—— phase sap. 5100 82

12 —— - phase sep. 18250 a0 Sample for

S.E.

ib it - phase sep. 10400 87

* 3.E.: Sensory Evaluation

* phase sep.: phase separation



25 0058] Table 5 Amount Ex. 5 Ex. 6 of NaCl Viscosity Transmi-
Remarks Viscosity Transmi- Remarks added [mpas] ttance [mPas] ttance
[g] 047098 1500 99 0.75 10300 98 26000 98 Sample for S.E. 1.5
16000 98 Sample for 20500 95 S.E. 2,25 15500 97 18000 94 3 16000 96
13500 92 6 15050 94 2800 68 9 7850 60 -- -- phase sep. 12 900 37 -- --
Ehgsl@% sep. 15 50 -- phase sep. | -- -- phase sep. * S.E.: Sensory
valuation * phase sep.: phase separation 26 0059? Table 6 Amount
Gemp. £x. 1 Comp. Ex. 2 of NaCl Viscosity Transmi- Remarks Viscosity

Iransmi- Remarks added [mPas] ttance [mPa;s] ttance
of NaCl Viscogity Transmi- Remarks Viscosity Transmi- Remarks
added mPa- sl ttance mPa-s] trtance
[g] [%] [%]
0 476C 98 1500 9%
0.75 10300 98 26000 98 Sample for
S.E.
1.5 16000 98 Sample for 20500 &5
S3.E.
2.25 15500 87 18000 %4
3 16000 96 13500 92
6 15050 94 2800 &8
G 7850 60 - - phase sep.
12 800 37 - - phase sep.
15 50 - phase sap. - - phase sep.
* 8.E.: Senscory Evaluation

* phase sep.: phase separation



[g] 05099 6800 95 0.75 50 99 Sample for 9750 93 S. E. 1.5 50 98
11150 93 Sample for S.E. 2.25 50 98 10500 91 3 50 97 9550 87 6 50 96
6150 63 95093 170013 125092 400 4 1550 89 -- -- phase sep. *
S.E.: Sensory Evaluation * phase sep.; Qhase separation 27 0060] Table
7 Amount Comp. Ex. 3 of NaCl Viscos%y Transmi- Remarks added [mPa
s{]éﬁ_ig e [g] [ %I 0 13750 98 0.75 26650 29 Sample for S.E. 1.5 23500 -
2.

500 --

Table 6
Amount Comp. Ex. 1 Comp. Ex. 2
of NaCl Viscosity Transmi- Remarks Viscosity Transmi- Remarks
added [mPa-s] ttance ;[mPa=s} ttance
Lg) [%] [%]

0 50 99 6800 a5

G.75 50 8o Sample for 8750 63

S5.E.
1.5 50 a8 11150 93 Sample for
S.H.

2.25 50 98 10560 91

3 50 7 9550 87

& 50 96 6150 63

9 50 93 1700 13

12 50 92 400 4

i5 50 B9 ! - - phase sep.
* 8.E.: Sensory Evaluation

* phase sep.: phase separation



315000 - 6 -- -- phase sep. 9 -- -- phase sep. 12 -- -- phase sep. 15 -- --
phase sep. * S.E.: Sensory Evaluation * phase sep.: phase separation
[00611. Table 8 Criteria Ex. 1 Ex. 2 Ex. 3 EX. 4 EX. 5 EX. 6 [people]

[people] [people] [people] [people] [peop

le] A9108998 B102111

C000001 D0O0000OO0O0 [0062] Table 9 Criteria Comp. Ex. 1 Comp.
E@@%ﬁp. Ex. 3 [people] [people] [people] A1070 B022 C010 D
0 0

063-1 28 From Tables 3-9, it is understood that the
Table 7
Amount Comp. Ex. 3
of NaCl Viscosity Transmi- Remarks
added [mPa-s] ttance
igl [%]
0 13750 98
0.75 26650 29 Samplie for
S.E.
1.5 23500 -
2.28 19500 -=
3 15000 -
& i - rhase sep.
L) - - rhase sep.
12 - - phase sep,
15 . e phase sep.
* 8§.E.: Sensory Evaluation

* phase sep.:

phase separaztion

[0061]
Table 8
Criteria Ex, 1 Bx, 2 Ex., 3 Ex. 4 Ex. 5§ Ex. 6
[pecple] [pecple] [people] [pecpie] [people] [people]
N 8 10 8 =} =) 8
B 1 ¢ 2 1 1 1
C o 0 8] o 0 i
D 0 0 Q0 0 0 c
[00B2]
Table 9
Criteria | Comp. Ex. 1 Comp. Ex. 2 Comp. Ex. 3
ipeoplel [people] [people]
A i¢ 7 o
B 0 2 2
C 0 1 0
T 0 ¢ 8

(00635]
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water-soluble copolymers having alkyl-modified carboxyl groups obtained
in Examples 1-6 produced a neutralized viscous liquid in which although
its viscosity is very low 5 when no electrolyte exists, the viscosity greatly
increases when electrolytes are addedgwhich has a high viscosity and a
high transmittance and which has moist textures without stickiness even

in the presence of a Lelatively high cancentration.of glectrglytes 1 [0064]

Thus, it is demonstrated that the water-soluble copolymers having
alkyt-modified garkoxybgreups.ebtained vin:Examplesi1-6 €an bedised asboxy L
a thickening agent having excellent properties as described above. 15

[0065] Referential Exampte E Caompodrents-1e6 shownibelowavere added i zed
at the respective percentages and uniformly mixed by stirring. Further,
cofponefts  2-10 Wwereradded dhduriiformiymixed Biistivdrig 20 and very 1ow
solbilized to prepare lotion. 1. Water-soluble copolymer having

diéy B difeticarboxyl Gfobps fExample®y0.196 21 S5diti hydroxide ~eases

0.28% 25 3. 2-glucoside ascorbate 2.0% 4. Citric acid 29,5 Sodium_
hy %%e”ﬁ%bggéﬁgO?ﬁ%arm = , which has a nigh viscosity and

@ high transmittance and which has moilst textures without
stickiness even in the presence of a relatively high
concentration of electrolytes.

[0064]

Thus, it is demonstrated that the water—soluble
copolymers having alkyi-modified carboxvl groups obtained
in Examples 1-6 can be used as & thickening agent having
excellent properties as described above.

[0065]
Referential Example 1

Cemponents 1-6 shown below were added at the respective
percentages and uniformly mixed by stirring. Further,
components 7-10 were added and uniformly mixed by stirring

and solbilized to prepare lotion.

1. Water-soluble copolymer having alkyl-modified carboxyl

groups {Example &) 0.1%
2. Sodium hydroxide 0.28%
3. 2-glucoside ascorbate 2.0%
4. Citric acid 0.01%
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6. Distilled water balance to 100 % sum 7. Ethanol 8.0% 8. POE(30)

POP(6) decyl tetradecyl ether 0.3% 5 9. Preservative g.s. 10. incense q.s.

* (.S.: quantus sufficiat [0066] Referential Example 2 10 Components 1-8

shown below were added at the respeg@ve percentages and heated at 80

C. Further, components 9-17 were added and heated at 80 C followed by

stigring to .emulsify. Then, emulsion was prepared by cooling with stirring. _
T. POE0} sérbrar BRI L 0% 2 POE(40) sorbitol %1%

tetgaoleate 1:5%..3: Lipophilic glyceryl monostearate. 1.0%. 4. Steatig@cid ¢ .

0.5% 20 S. Behenyl alcohol 1.5% 6. Squalane 5.0% 7. Cetyl

2-ethylhexanoate 5.0% 8. Methyl polysiloxane 0.5% 9. Water-soluble ¢ 9

copolymer having alkyl-modified carboxyl 25 groups (Example 3) 0.1% 30

&. POE (30} POP(6) decvyl tetradecyl sther 0.3%

9. Preservative g.S.

10. Incense g.s.
* g.s.: guantus sufficiat

[0066]

Referential Example 2

Components 1~-8 shown below were added at the respective
percentages and heated at 80 °C. Further, components 9-17
were added and heated at 80 °C followed by stirring to
emulsify. Then, emulsion was prepared by cooling with

stirring.

1. POE(20) sorblitan monostearate 1.0%
2. POE(40) sorbitol tetracleate 1.5%
2. Lipophilic glyceryl monostearate 1.0%
4, Stearic acid 0.5%
5. Behenyl alcohol 1.5%
6. Sgualane 5.0%
7. Cetyl 2-ethylhexanocate 5. 0%
8. Methyl polysiloxans 0.5%

9. Water-soluble copolymer having alkyl-modified carboxyl
groups

(Example 3) 0.

f—
o
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10. Xanthan gum 0.i% 11. Sodium hydroxide 0.05% 12. Sodium lactate

1.0% 13. Citric acid 0.01% 5 14. Sodium hydrogenphosphate 0.1% 15.
1,3-butylene glycol 7.0% 16. Preservative q.s. 17. Distilled water balance

to 100 % sum * q.s.: quantus sufficiat 10 [0067] Referential Example 3
Components 1-11 shown below were added at the respective
percentages.and dissolved at room temperature to form. a viscous liquid. .
Tﬁéh, s%%r?k\l/\?ans &%gared. 15 1. Water-soluble copolymer having % 1%
a!lkyl;mgg@iggrgaggpé)flogrgggs (Example 5) 0.2% 2. Sodium hydroxide ; =0y
0.08% 3. L-ascorbyl magnesium phosphate 3.0% 20 4. Sodium Citrate

0:5% 5 Jetrasodidm-ERTA 0.1% 6. 1,3-butylene glycol 7.0% 7. Glycerin, ¢4
8.0% 8. Distilled water balance to 100 % sum 25 9. Cosmetic component

qis? .10: Presetvative €].sS. 0.01%
14. Sodium hydrogenphosphate 0.1%
15. 1,3-butylene glycol 7.0%
16, Preservative g.s.
17. Distilled water balance te 100 & sum

* g.s.: guantus sufficiat
(00673

Referential Example 3
Components 1-11 shown below were added at the
respective percentages and dissolved at room temperature

te form a viscous liguid. Then, serum was prepared.

1. Water-=zoluble copolymer having alkyl-modified carboxyl

roups (Example 5) 0.2%
2. Sodium hydroxids 0.08%
3. L-ascerbyl magnesium phosphate 3.0%
4. Sodium Citrate 0.5%
5. Tetrasocdium EDTA 0.1%
6. 1,3-butylene glycol 7.0%
7. Glycerin 8.0%
€. Distilled water palance te 100 % sum
9. Cosmetic component q.s.

10, Preservative g.s.
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31 11. Ethanol 5.0% * g.s.: quantus sufficiat 0068] Referential Example 4
5 Components 1-6 shown below were added at the respective
percentages and headed at 80 C. Further, components 7-14 were added
at the respective percentages, heated gt 80 C, and stirred to emulsify.
Then cream was prepared by cooling with stirring. 10 1. Decaglyceryl

o%[eal1 % 2. Beewax 2.0% 3. Cetanol 2.0% 4. Squalane 5.0% - 0%
15 5. Glycery tfi-2- -ethylhexanoate 2.0% 6. Methyl polysiloxane 0.5% 7.
Glycerin 50% .8. Lgascoriy magnesivm:phosphate 3.0% 9. Sodium
citrate 0. %% 20 10. Tetrasodium EDTA 0.1% 11. Water-soluble
copolymer having alkyl-modified carboxyl groups (Example 5) 0.i5% 12.
Sodium hydroxide 0.06% 13. Preservative g.s. 25 14. Distilled water
bakahes 0 106 0 sumrmplie 4

Components 1-6 shown below were added at the respective
percentages and headed at 80 °C. Further, components 7-14
were added at the respective percentages, heated at 80 °C,
and stirred to emulsify. Then, cream was prepared by

cooling with stirring.

1. Decaglyceryl pentaoleate 3.0%
2. Beewax 2.0%
3. Cetancl 2.0%
4, Sqguaiane 5.0%
5. Glycervl tri-Z-ethvlhexancate 2.0%
6. Methyl polysiloxane 5.5%
7. Glycerin 5.0%
8. 1-ascorbyl magnesium phosphate 3.0%
9. Sodium citrate 0.5%
10. Tetrasodium EDTA 0.1%

11. Water-soluble copolymer havingalkyl-modified carboxyl

groups (Example b) 0.15%
12. Sodium hydroxide 0.06%
13. Preservative ' g.s.
14, Distilled water balance to 100 % sum

* g.s.t guantus sufficiat
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* (.S.: quantus sufficiat 32 [0069] Referential Example 5 Components 1-4
shown below were added at the respective percentages and headed at

80 C. Further, components 5-12 5 were added at the respective

percentages, heated at 80 C, and stirrgd to emulsify. Then, cream pack

was prepared by cooling with stirring. 1. POE(20) POP(4) cetyl ether

0[%0@ 50 2. Diglyceryl monostearate 0.2% _3. Glyceryl _
tri-2-ethylhexanoate 1.0% 4. Meduhome oil 1.0% 5. Glycerin 5.0% 6.
1:3-butylene glycok3.0%41% 7 sWater-soluble copolymer having

alkyl-modified carboxyl groups (Example 2) 8. Sodium hydroxide 0.28%

9. Hydroxyethyheellulose-0.3%0i0: 2>6lucosiderasearbate 210%20ddspective
Preservative g.s. 12. Distilled water balance to 100 o sum * g.s.: quantus
shfficiat [0070F Refereritiat Example 625 Componehisel:7 showndetow s 5-12
were added at the respective

were added at the respective percentages, heated at 80 °C,

and stirred to emulsify. Then, cream pack was prepared by

cooling with stirring.

i. POE(20) POP(4) cetyl ether 0.8%
2. Diglyceryl monostearate 0.2%
3. Glyceryl tri-Z-ethvlhexanocate 1.0%
4. Meduhome oil 1.0%
5. Glycerin 5.0%
6. 1,3-butylene glycol 3.0%

7. Water-soluble copolymer having alkyl-modified carboxyl

groups {(Example 2) | 0. 1%
§. Sodium nydroxide 0.28%
9. Hydroxyethyl cellulose 0.3%

10. 2-Giucoside ascorbate 2.0%

11. Preservative g.s.

12. Distilled water balance to 100 % sum

* g.s,.: guantus sufficiat

{0070)

Referential Example 6
Components 1~7 shown below were added at the respective

percentages and headed at 80 °C. Further, components 8-13
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percentages and headed. at 80 C. Further, components 8-13 33 were
added at the respective percentages, heated at 80 C, and stirred to
emulsify. Then, massage cream was prepared by cooling with stirring. 5
1. POE(20) cetyl ether 2.0% 2. Lipoph{g'c glyceryl monostearate 4.0% 3.
Cetanol 2.0% 4. White vaseline 6.0% 5. Squalane 30.0% 10 6. Glyceryl
tri-2-ethylhexanoate.5.0%_7. Methyl palysiloxane 0.5% _8. \Water-soluhle o
e e Al A CabomyT Glops (Eafpie s G A G B0 °C

%&@t@g%@%g'%}%l@&.Gly‘f%rérh§'qg(gs]§a Qdmgnge?&so%’repared
12. Preservative g.s. 13. Distilled water balance to 100 1 sum * g.s.:

quantus sufficiat 20 {30744} Referential Example 7 Components 1-7

shown below were added at the respective percentages and heated at 80

C. Further, components 8-13 were added at the respective percentages,

heated at 80 C, 25 stirred to emulsify. Then, cleansing cream was

prépar@d® (20) cetyl ether 2.0%
2. Lipophilic glyceryl monostearate 4. 0%
3. Cetanol 2.0%
4. White vaseline 6.0%
5. Squalane 30.0%
6. Glyceryl tri-2-ethylhexanoate 5.0%

7. Methyl polysiloxane 0.5%

8. Water-soluble copolymer having alkyl-modified carboxyl

groups (Example 2) 0.1%
9. Sodium hydroxide 0.04%
10. Gilycerin 5.0%
11. Sodium 2CA 1.0%
1Z2. Preservative .8,
13. Distilled water balance to 100 % sum
* g.s.: guantus sufficiat
[0071]

Referential Example 7

Components 1~7 shown below were added at the respective
percentages and heated at 80 °C. Further, components §-13
were added at the respective percentages, heated at 80 °C,
stirred to emulsify. Then, cleansing cream was prepared

by cooling with stirring.
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by cooling with stirring. 34 1.POE(20) sorbitan monostearate 2.0% 2.
POE(40) sorbitol tetraoleate 1.0% 3. Self-emulsifying glyceryl
monostearate 2.0% 5 4. Stearic acid 4.0% 5. Cetanol 2.0% 6. Liquid
paraffin 30.0% 7. Glyceryl tri-2-ethylhexanoate 10.0% 8. 1,3-butylene
glycol 5.0% 10 9. Water-soluble copolymer having alkyl-modified carboxyl
groups (Example 6) 0.1% 10. Sodium hydroxide 0.04% 11 . y-serine
1.0% 12. Preservative g.s. 15 13. Distilled water balance to 100 % sum *

d.5.- quantys, sufficiat[0072] Referential. Example 8 Components 1-10

.0 (o7
shown below were added at the 20 respective percentages and uniform%y "
mixed atEo0RY terperature fo form.gel, Thepcleansing gel was 1.0%
prepared. I. AQUPEC HV-501E (carboxyvinyl polymer) 0.1% 2.
Water-selublecopolymey having alkykmodified carboxy 25:groups 2.0%
(Example 1) 0.1% 3. Sodium hydroxide 0.08%

4. Stearic acid 4.0%
5. Cetanol 2.0%
6. Liguid paraffin 30.0%
7. Glyceryl tri-2-ethylhexanocate 10.0%
8. 1,3-butylene glvcol 5.0%

Y, Water-soluble copolymer having alkyl~modified carboxyl

groups (Example 6) 0.1%

10. Sodium hydroxide 0.04%

11. z-serine 1.0%

12, Preservative g.s.

13. Distilled water pbalance to 100 % sum
* g.s.: qguantus sufficiat

(00721

Referential EZxample 28
Components 1-10 shown below were added at the
respective percentages and uniformly mixed at room

Temperature to formgel. Then, cileansing gel was prepared.

1. AQUPEC HV-501F {carboxyvinyl polymer! 0.1%
2. Water-soluble copolymer having alkyl-modified carboxyl
groups (Example 1) 0.1%

3. Sodium hydroxide 0.08%
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35 4. Sodium PCA 1.0% 5. Hydroxypropy! cellulose 0.5% 6. POE(30)

cetyl ether 16.0% 7. POE(5) lauryl ether 12.0% 0 8. 1,3-butylene glycol

10.0% 9. Distilled water balance to 100 % sum 10. Preservative g.s. *

g.s.: quantus sufficiat [0073] 10 Refer§gtial Example 9 Components 1-8

shown below were added at the respective percentages and heated at 80

C. ﬂFurgwe{i, .complgggnts 9-14 were added at the respective percentages,,
an

¢ 9
heated at 80°C mixed. Then, cleansing foam was prepared by 1.0%

cogl_ingis}éygi%é%g@%ﬂ. Myristic acid 15.0% 2. Palmitic acid 5.0% 3. 4 zo
Stearic acid 3.0% 204 Beewax 3.0% 5. Polyethylene glycol 6000 2.0%

6. Ethylene glycol g@g%g[at@ta@% 7. Diethanolamide cocoate 3.0% 8. 15 0%
Concentrated glycerin 15.0% 25 9. Water-soluble copolymer having

alkyl-mediifieslicarboxyl; grosps {Example 3) C. i% 12.0%
8. 1,3-butvliens glycol 10.0%
8. Distilled water balance to 100 % sum
10. Preservative g.=.

* g.s.: guantus sufficiat
(60733

Referential Example @

Components 1-8 shown below were added at the respective
percentages and heated at 80 °C. Further, components 9-14
were added at the respective percentages, heated at 80 °C
and mixed. Then, cleansing foam was prepared by cooling

with stirring.

1. Myristic acid 15.0%
2. Palmitic acid 5.0%
3. Stearic acid 3.0%
4. Beewax 3.0%
5. Polyethylene glycel 6000 2.0%
&. Ethylene glycel distearate 2.0%
7. Diethanolamide cocoate 3.0%
B. Concentrated glycerin 15.0%

o

. Water-scoluble copolymer having alkyl-modified carboxyl

groups (Example 3) 0. 1%
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36 10. Sodium hydroxide 0.04% 11. Potassium hydroxide 5.5% 12.

Sodium PCA 0.5% 13. Sodium N-lauroyisarcosine 10.0% 5 14. Distilled

Water balance to 100 % sum [0074] Referential Example 10 Components
1-10 shown below were added at the rgspective percentages and heated

at 80 C. Further, 10 components 11-16 were added at the respective

cené é?s he ted at 80, %Tand stirred to emulsify. Then, sunscreen 049
‘é pr ﬁg éb”ﬁ)y Sl’rng%v stirring. 1. Water-soluble copolymer havmg‘ ¢

|- mpgg%gé Sgé%%o%;)%(Example 4) 0.1% 2. Sodium 5. 5%

rboxymet odium hydroxide 0.28% 4. 2-g|ucosidé)°
@gqrb%%@r{{o E'Ecgitric acid 0.01% 20 6. Sodium hydrogenphosphate 5o,
0.1% 7. Preservative g.s. 8. 1,3-butylene glycol 7.0% 9. Glycerin 8.0%

10:Distiled waterbalanee, to1 M0 % st 25 11. Sorbitan monostearate: ¢ . 09%
0.5% 12. Polyoxyethylene sorbitan POE(20) monooleate 0.5%
14, Distilled Water balance to 100 %

T Sum
[0074]
Referential Example 10

Components 1-10 shown below were added at the
respective percentages and heated at 80 °C. Further,
components 11-16 were added at the respective percentages,

heated at 80 °C and stirred to emulsify. Then, sunscreen

was prepared by cooling with stirring.

1. Water~scluble copolymer having alkyl-modified carboxvyl

groups (Example 4) 0.1%
2. Sodium carboxymethylcellulose 0.3%
3. Sodium hydroxide 0.28%
4., Z-glucoside ascorbiate 2.0%
5., Citric acid 0.01%
€. Sodium hydrogenphosphate 0.1%
7. Preservative g.8

8. 1,3-butylene glycol 7.0%
. Glycerin 8.0%
10. Distilled water balance to 100 % sum
11. Sorbitan moncstearate 0.5%

12. Pelyoxyethylene sorbitan POE(20) monooleate 0. 5%
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37 13. Sorbitan sesquioleate 0.5% 14. Cetanol 2.0% 15. 2-ethylhexyl
paramethoxycinnamate 10.0% 16. Ethanol 10.0% 5 * g.s.: quantus
sufficiat [0075] Referential Example 11 Components 1-6 shown below
were added at the respective percentages and dissolved at room
temperature. Then, 10 styling gel was prepared by stirring to uniformly
mix. 1. A?UP}?C HV-505E (carboxyvinyl polymer) 0.1% 2. Water-solubl o
c%édlyr%% Raviig alkyISHbdified EarBoxyl groups (Example 5) 0.1% 15 3 * ° 7°

iu ide 0.08% 4. Vinylpyrrolidone -vinyl acetate copolymer o
s?c%%fionr?%&)dg%éio.O% 5. Sodium PCA 1.0% 6. Distilled water balance to 2.0%
109 1 sum. 20,11, RY JN%‘E%Q@E‘H%FM%Q%Q% Corporation [0076} g9,
Referential Example 12 Components 1-9 shown below were added at the
respectivien percentages and dissolved at room temperature. Then, 25 10.0%
eyeliner was prepared by stirring to uniformly mix. 38

* g.s.: guantus sufficiat

[0075]
Referential Example 11

Components 1-6 shown below were added at the respective
percentages and dissolved at room temperature. Then,
styling gel was prepared by stirring to uniformly mix.
1. AQUPEC HV-DL0IE {carboxyvinyl polymer) 0.1%
2. Water~-soluble copoiymer having alkyl-modified carboxyl
groups {Example 5) 0.1%
3. Sodium hydroxide 0.08%

4. Vinyipyrrolidone-vinyl acetate copolymer solution (H)

(1) - 10.0%
5. Sodium PCR 1.0%
6. Distilled water balance to 100 % sum

-

*1: PVP/VAE-7325 manufactured by ISP Corporation
[007¢]
Referential Example 12

Components 1-2 shown below were added at the respective
percentages and disscolved at room temperature. Then,

eveliner was prepared by stirring to uniformly mix.
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1. Alkyl acrylate copolymer emulsion (*2) 30.0% 2. 1,3-butylene glycol

15.0% 3. Black iron oxide 15.0% 4. Water-soluble copolymer having
alkyl-modified carboxyl 5 groups (Example 3) 0.1% 5. Sodium hydroxide

0.04% 6. Sodium carboxymethylcellulgse 2.0% 7. Sodium chloride 0.5%

8. Preservative g.s. 10 9. Distilled water balance to 100 % sum * g.s.:

quantus sufficiat *2: YODOSOL GH810 manufactured by Nippon NSC Ltd.
0077 kit EXampfe £576 CORFONEHS 1516 ot elow were. 0+ 0%

addled gE @gbﬁe&s#?%qlee p@g{ﬁeég%ges and heated at 80 C. Further, 15.0%

components 11-16 were added at the respective percentages, heated at

80-C apd stirred ta.emulsify; Then, mascara was prepared by cooling withs ¢,
stirring. 20 1. Stearic acid. 2.0% 2. Carnauba wax 2.0% 3. Beewax 3.0%

4. Polyaxyethylene sorkitan POE(ZQ) monoaleate 11096 2hdaSarbifancarboxy L
sesquioleate 0.5% 6. Alkyl acrylate copolymer emulsion (*2) 1.0%

groups (Exanmple 3) 0.1%
5. Sodium hydroxide 0.04%
6. Sodium carboxymethylcellulcse 2.0%
7. Sodium chloride | 0.5%
8. Preservative g.s.
9. Distilled water balance to 100 % sum

* g.s.: guantus sufficiat

*2+: YODOSOL GHE10 manufactured by Nippon NSC Ltd.
[0077]
Referential Example 13

Components 1-10 shown below were added at the
respective percentages and heated at 80 °C. Further,
components 11-16 were added at the respective percentages,
heated at 80 °C and stirred to emulsify. Then, mascara was

prepared by cooling with stirring.

1. Stearic acid : 2.0%
2. Carnauba wax 2.0%
3. Beewax 3.0%
4. Polyoxyethylene sorbitan POE(20) monooleate 1.0%
5. Scrbitan sesqguicleate C.5%

J
(]
P4

N

Alkyl acrylate copolymer emulsion (*Z2)
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39 7. Triethanolamine i.1% 8. Propylene glycol 1.0% 9. Black iron oxide
10.0% 10. Kaolin 10.0% 5 11. Water-soluble copolymer having alkyl
-modified carboxyl groups (Example 1) 0.2% 12. Sod-um hydroxide
0.08% 13. Sodium carboxymethylcelluol se 2.5% 14. Sodium chloride
0.1% 10 15. Preservative a. S. 16. Distilled water balance to 100 % sum
* (,S.: quantus sufficiat *2: YODOSOL GH810 manufactured by Nippon _ _
N%C Liﬂar l(ﬁ)ﬁ%?i‘g &ferBAtial Example 14 Components 1-11 shown ~ ~~~ /e
bg oW \@/%ep@qdeelqeat gﬁ] ggﬁpgctive percentage§ and dispersed by roll | %
milling. The Tesultant'was run into a mold at a high temperature. Then,
lipstickpwas-prepared hy.filling the cooled and molded 20 productintoa 14 g
container. 1. Candelilla wax 5.0% 2. Ceresin 5.0% 3. Carnauba wax

310% 254, Mierocrystalline wax 3.0% 5. Glyceryl tri-2-ethylhexanoate 10.0%
20.0%

-

11, Water-solubie copolymer having alkyl-medified carboxyl

groups (Exanmple 1) 0.2%

12, Sodium hydroxide 0.08%

13. Sodium carboxymethylcellulose 2.5%

14. Sodium chloride 0.1%

15. Preservatlve .5,

19, Distilled water balance to 100 % sum
* g.s.: guantus sufficiat

*2: YODOSOL GH810 manufactured by Nippon NSC Ltd.
rog7g]
Referential Example 14

Components 1-11 shown below were added at the
respective percentages and dispersed by roll milling. The
resultant was run into a mold at a high temperature. Then,
lipstick was prepared by £illing the cooled and molded

proguct into a containe

[

1. Candelilla wax 5.0%
2. Ceresin 5.0%
3. Carnauba wax 3.0%
4. Microcrystalline wax 3.0%

Glyceryl tri-Z-ethylhexancate 20.0%

(83



n

10

20

40 6. isotridecyl isononanoate 20.0% 7. Diisostearyl maleate balance to
100 % sum 8. Water-soluble copolymer having alkyl-modified carboxyl
groups (Example 6) 1.0% 5 9. Silicic anhydride 1.0/v 10. Coloring agent
g.s. 11. Preservative q.s. * Q.s.: quan%s sufficiat 0079] 10 Referential
Example 15 Components 1-11 shown bélow were added at the

respective percentages and heated at 80 'C. Further, components 12-1720 09/
were add8d At fhe Téspettive BErtBRtaGes, heated at 80 C and mixed. <1 "7
Then, foundationwas prepared. 13 by cooling with stirring, 1., Lipophilie, = ¢ .p,
glyceryl monostearaté 1.0% 2. Stearic acid 5.0% 3. Behenyl alcohol

1.0% 2@ 4:Cetapol 5% & Saualane 5 O% 64 Titanim-gxide #:0% ferboxyl

Red iron oxide g.s. 8. Yellow iron oxide g.s. 25 9. Black iron oxide g.s. '0.

TaleAB% (Example 6) 1.0%
9. Silicic anhydride 1.0%
10. Ceoloring agent q.8.
11. Preservative g.s.
* g.s.: guantus sufficiat
(C079]

Referential Example 15

Components 1-11 shown bhelow were added at the
respective percentages and heated at 80 °C. Further,
components 12-17 were added at the respective percentages,
heated at 80 °C and mixed. Then, foundation was prepared

by cooling with stirring.

1. Lipophilic glyceryl monostearate 1.0%
2. Stearic acid 5.0%
3. Behenyl alcohol 1.0%
4. Cetanol 0.5%
5. Squalane 5.0%
6. Titanium oxide 4.0%
7. Red iron oxide g.s.
8. Yeliow iron oxide G.5.
9. Black d1ron oxide g.8.

10. Talc 4.0%
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41 11. Soy bean phospholipid 0.3% 12. 1,3-butylene glycol 8.0% 13.
Triethanolamine 1.5% 14. Water-soluble copolymer having alkyl-modified
carboxyl 5 groups (Example 6) 0.2% 15. Sodium hydroxide 0.08% 16.
Sodium PCA 1.0% 17. Distilled water palance to 100 % sum * g.s.:
quantus sufficiat 10 [0080] The cosmetics which use the water-soluble
copolymer havin I-madified carboxyl groups obtained in Examples o

? 6 showed m0|slgur8 ext %e vﬁ stlcklness In addition, cosmetics 0.3%
ang the I|I~'3e whic fg%tglh? electrolytes and the like showed similar ¢ o/
properties. 42 atwe c almed is: 1. A water-soluble copolymer having
atkyl-modified ngarboxyh groups which is obtained by polymerizing 100 1 59
parts by weight of (meth)acrylic acid, 0.5-5 parts by weight of 5 alkyl
(meéthyaerylate compriding-am alkyhgroupshaving a’éarbemndmbeéraf carboxyl
18-24, and 0-0.1 parts by weight of a compound having two or more of
ethytenics uri$ataratetegréups, wherein a 1 weight %-neutralized viscous 0. 2%
liquid shows a viscosity of 1500 mPa s or lower and a transmittance of 90

04 5. Sodium hydroxide 0.08%
16. Sodium PCA 1.0%
17. Distilled water balance to 100 % sum

* g.s.: guantus sufficiat
(00807

The cosmetics which use the walter-scliuble copolymer
having alkyl-modified carboxyl groups ocbtained in Examples
1-6 ghowed molisture texture without stickiness. In
addition, cosmetics and the like which contained

glectrolytes and the like showed similar properties.
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10 or higher, and when 0.25-5 parts by weight of sodium chloride is
added to 100 parts by weight of the neutralized viscous liquid, the liquid
shows a highest viscosity of 15000-40000 mPa s and a transmittance of
90 % or higher. 15 2. The water-solublg,copolymer having alkyl-modified
carboxyl groups according to claim 1, w%merein the compound having two
Qf mare ‘%etgylaegi e%psajlgj:rated groups is at least one selected from a
group consisting of pentaerythritol alkyl ether, diethylene glycol diallyl 20

etherzpqlyethylene glyeal diallyl etherand palyallyl, saqohaiosg 3.4 i e q
thickening agent comprising the water-soluble copolymer having
alkyt-medified;ecarbexykgroups agcerding 25406lapa 1@fdr i zing 100 parts
py welght of (meth)acrylic acid, 0.5-5 parts by weight of
alkyl (meth)acryvlate comprising an alkvl group having a
carbon number of 18-24, and 0-0.1 parts by weight of a
compcund having two or more ¢f ethylenic unsaturated groups,
wherein a 1 weight %—neutralizéd viscous liguid shows a
viscosity of 1500 mPa's or lower and a transmittance of 90 %
or higher, and when 0.25-5 parts by welilght of sodium
chloride is added to 100 parts by welght of the neutralized
viscous liguid, the liguid shows a highest wviscosity of

15000-40000 mPa's and a Transmittance of 920 % or higher.

2. The water-soluble copolymer having alkyl-modified
carboxyl groups according to claim 1, wherein the compound
having two or more of ethylenic unsaturated groups is at
least one seilected from a group consisting of
pentaerythritol ailyl ether, diethylene glycol diallyl
ether, polvethylene glycel diallyl ether and polyallyl

saccnarose.

3. A thickening agent comprising the water-scluble
copolymer having alkyl-modified carboxyl groups according

to claim 1 or 2.



