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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 invention relates to a water- soILibIe copolymer having
alkyl-modified carboxyl groups, 10 which ' may be preferably used as a
thickening agent for cosmetics and the like. Background [0002] 15 A
variety of copolymers are; knewn asicapolymersof fmeth)acrylic acid and
alkyl (meth)acrylate, which are used in thickening agents for cosmetics
and the like; nicisturizers fardataplasms=ahd-thetikeyémulsifiers;
suspension stabilizers for suspensions; and the like. For 20 example, a
copolymer obtained by reacting a specific amount of olefin-based
unsaturated carboxylic acid monomers and a specific amount of alkyl
et acRdaté {& €drbon number of the alkyl group is 10-30) (See Patent
poci[gent 1), a copolymer obtained by reacting a specific amount of

(I}Oﬁ 5 based unsaturated carboxylic acid monomers and a specific
amount.of alkyl (meth)acrylate (a, carbon number of the 2 alkyl group is
0.30) A0 & B o A (SL8 Poton Daamest 25 o Cohamg L ub1e

Obiained by reacting.dlefinpased o 4i fied carboxyl groups. More
specifically, ithe present invention relates tc a water-—

soluble copolymer having alkyl-modified carboxyl groups,

which may be preferably used as a thickening agent for

cosmetics and the like.

Background
[0002]

A variety of copolymers are known as copolymers of
(meth)acrylic acid and alkyl (meth)acrylate, which are used
in thickening agents for cosmetics and the like;
moisturizers for cataplasms and the like; emulsifisrs;
suspension stabilizers for suspensions; and the like. For
example, a copolymer obtained by reacting a specific amount
of olefin-based unsaturated carboxylic acid monomers and a
specific amount of alkyl {meth)acrvlate (a carbon number of
the alkvl group 1is 10-30} (See Patent Document 1), a
copolymer obtained by reacting a specific amount of olefin-
based unsaturated carboxylic acld monomers and a specific

amount of alkyl (meth)acrylate (a carbon number of the
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unsaturated carboxylic acid monomers and alkyl (meth)acrylate (a carbon
number of the alkyl group is 8-30) 5 (See Patent Document 3) and the like

are known. These copolymers of (meth)acrylic acid and alkyl

(meth)acrylate are used in the above applications usually after dissolving

into water and the like and neutralize with alkali to form a neutralized

viscous liquid at a 10 concentration of about 0.1 to 1 weight %. (0003]
This\neutralized viscoys igyid-had a problem that, theirVviseesity Ofsee patent
tranSmittance reduces and a part of the copolymer precipitates when
elestrabies used as varjous ki rawemateriadsifor produsts enadditives: n-based
coexist even at relatively low concentrations. [0004] In particular,

recently riateetield obeosmeticsiand thedike, cosmeticsneantaininginigh alkyl
amounts of minerals and 20 the like in order to differentiate from other
prodicisas ywelkas varicas propentissl for exanidle, gdddrappearances 8-30)
such as transparency, non-sticky texture and the like are in the spotlight.
Thefeféret s dBSFE s vent & tRickBRing difent WhicH e form a

neutralized viscous 25 liquid having a high viscosity and a high
transmittanice ev&R gged:rgsenoc% ofl%reeifé‘ti’vae?yr&igﬁccon%eﬁf:r{atiéanngf 3

?§%¥893§%g¥§¥§ Eﬁ%@”&Q&&“@%”Hﬁ%??é%%%%l%ﬁ%ﬁications usually

after dissolving into water and the like and neutralize

alkyl

with alkali to form a neutralized wviscous Iliquid at a
concentration of about 0.1 to 1 weight %.
(00031

This neutralized wviscous ligulid had a prcblem that
their viscosity or transmittance reduces and a part of the
copolymer precipitates when electrolytes used as various
raw materials for products cor additives coexist even at
relatively low concentraticns.

[0004]

In particular, recently, in a field of cosmetics and
the like, cosmetics gontaining high amounts of minerals and
the 1like in order to differentiate from other products as
well as various properties, for example, good appearances
such as transparency, nen-sticky texture and the like are
in the spotiight. Therefore, if is desired to invent a
thickening agent which can form a neutralized viscous
liguid having a high wviscosity and a high transmittance

even 1in the presence of a relatively high concentraticn of
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[Patent Document 2] JP 232107/1984A 5 [Patent Document 3] US
5004598 Disclosure of the Invention [0006] The object of the present
invention is to provide a water-soluble copolymer having alkyl-modified
carboxyl 10 groups which is able to proguce a neutralized viscous liquid
which has a sufficiently high viscosity and a very high transmittance and
which has moist textures without stickiness even in the presence of a
gelatively higle sconcentration of electrolytes, and a thickening agent 15
containing the same. [0007] The present invention relates to, as will be
d&sefibed, water-soluble copolymer having alkyl-modified carboxyl
roups. 20 [0008] (1) In a first aspect, there is provided a water- soluble

bRitrer T Alky Emoditicd CHI6%1 Gfoups which is obtained by

lymerizing 100 parts.hy wel lic acid, 5-10 parts by
a%l)éﬁtn of Ig)%rcyflﬁé)?%e%)a\?z%l;%%é? g@ f%grts by weight of a
P@Q&%%@%Qé&&@%‘é’oﬂf mare:ofethylenic unsaturated groups, 4
wherein a | weight %-neutralized viscous liquid shows a viscosity of 1000
mPas or lower and a transmittance of 95 % or higher, and when 1-7 parts

B AveigRtetsStiur Bnibiitg s a88ed to 100 parts by weight of the

neutralized
10008]

The obliect of the present invention is to provide a
water-soluble copolymer having alkyl-modified carboxyl
groups which 1s able to preoduce a neutralized wviscous
liguid which has a sufficiently high viscosity and a'very

high transmittance and which has moist textures without

1

stickiness even in the presence of a relatively high
concentration of electrelytes, and a thickening agent
containing the same.

[(0007]

The present invention relates to, as will be described,
water-soluble copolymer having alkyl-modified carboxyl
groups.

[0008]

(1) In a £first aspect, there 1s provided a water-
soluble copolymer having alkyl-modified carboxyl groups
which is obtained by polymerizing 100 parts by weight of
(meth)acrylic acid, 5-10 parts by weilght of lauryl
{(meth)acrylate, and 0-0.1 parts by weight of a compound

having two or more of ethylenic unsaturated groups,
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5 viscous liquid, the liquid shows a highest viscosity of 10000-30000
mPas and a transmittance of 95 % or higher. [0009] (2) In one
embodiment, there is disclosed the water- soluble copolymer having
alkyl-modified carboxyl groups 10 accozding to the first aspect, wherein
the compound having two or more of ethylenic unsaturated groups is at

least ane selected from a group consisting of pentaerythritol alkyl ether,
wdnl"gtlﬁ?/ﬁer}\e aglyé”ol Hi%ﬁﬁne]?heﬁ pr)%yzﬁtﬁﬁl’éjﬁg gyc&lai%ﬁ/ﬁsetﬁ]‘e?%]“h‘ Sows 2

-palyallyl saccharose, 5 [0Q101(3)In a segand aa%pgctath%@aiagﬁ%@s%@e of

thickening“agent comprising the water-soluble copolymer having
sadkykmedifiad: carboxyl aroupsaseording tojhe- Wstaspe 58S o sodium
disclosed above. 20 [0011] The present invention will be explained in

detait asebelewa [0042] Additiodalhy i1 thespresentinvention; racryliec aeidl i zed
and methacrylic acid are inclusively described as 25 (meth)acrylic acid.

063 Furtherindhe plresentimventiors ineutralizatioicfoe Sttheiscosity of
neutralized viscous liquid is to make the pH of the liquid 6.5-7.5. [0014]

JRRRE préset inention 2ihe \RateF3BRbie-¢apolymer 95 % or higher.

100097

(2) In one embodiment, there is disclosed the water-
soluble copolymer having alkyl-modified carboxyl groups
according te the first aspect, wherein the compound having
two or more of ethylenic unsaturated groups is at least one
selected from a group consisting of pentaerythritol allyl
ether, diethylene glycol diallyl ether, polyethylene glycol
diallvl ether and polvallyl saccharose.

[GO01C]

(3) In a second aspect, there 1s provided a
thickening agent comprising the water-soluble copolymer
having alkyl-modified carboxyl groups according to the
first aspect or as disclosed above.

[0011]

The present invention will be explained in detail as
below.

[0012] Additionally, in the present invention, acrylic
acid and methacrylic acid are inclusively described as
(meth)acrylic acid.

[0013]

Further, in the present invention, neutralization for
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5 having alkyl-modified carboxyl groups is obtained by polymerizing
(meth)acrylic acid and lauryl (meth)acrylate and optionally a compound
having two or more of ethylenic unsaturated groups. [0015] 10 When
(meth)acrylic acid and lauryl (meth)acrylate are combined in the present
invention, either or both of (meth)acrylicsacid and lauryl (meth)acrylate
may be used alone or in a combination of two or more, respectively.

Among these combinatians, & compination of gcrylie agid.and 48 laygyl ¢ 1y,
methacrylate is preferably used because they are easily treated due to

liguid af reom.temperature and viscosity properties and transmittances

are excellent regarding neutralized viscous liquids of the water-soluble
copalymer having alkyl-modified carboxyl groups obtained 20 therefrom

and the liquids in the presence of electrolytes. [0016] The amount of

lauryl (hreth)aerytate arsed inthe: present inveatiortisss-10 parslyy copolymer
weight, more preferably 6-9.1 parts by weight with respect to 100 parts by
Dietghtof 28 (inethyaefdié bl WisePBrevamodritGivauryl tmethydcrylassl by
is less than 5 parts by weight with respect 6 to 100 parts by weight of
fretiyacryfid a8id, WREpossibiéthat £ isCosity th thé présenddofhi acrylate
gllqegtrgg e of aﬂeutralized viscou& Iiﬁgid. of th% v?btained Water-s%luble

copoly e%ﬁ%\?ing}élkifll-r%%raﬁ@dncarboxwélr%ups 55 Fnsﬁﬁfé?enﬁ Whﬁ%hylenic

When.the amount is mote than 10 parts
[0015]

When ({(meth)acrylic acid and lauryl {(meth)acrylate are
combined in the present invention, either or both of
(meth)acrylic acid and lauryl (meth)acrylate may be used
alone or in & combination of two o¢r mere, respectively.
Among these combinations, a combination of acrylic acid and
lauryl methacrylate 1is preferably used because they are
easily treated due to liguld at rcocom temperature and
viscosity properties and transmittances are excellent
regarding neutralized viscous liquids of the water-soluble
copolymer having alkyl-modified carboxyl groups obtained
therefrom and the liguids in the presence of electrolytes.
[001¢6]

The amcunt of lauryl (meth)acrylate used in the
present invention is 5-10 parts by weight, more preferably
6~2.1 parts by weight with respect to 100 pérts by weight of
(methlacryviic acilid. When the amount of lauryi

{meth)acrylate is less than 5 parts by weight with respect
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by weight, it is possible that water-solubility of the obtained water-soluble
copolymer having alkyl-modified carboxyl groups deteriorates. [0017] 10

The compounds having two or more of ethylenic unsaturated groups

optionally used in the present invention are not especially limited but
compounds in which the ethylenic unsafurated groups are allyl groups are
preferable. Among them, pentaerythritol allyl ether such 15 as
pentagyythrital digiy gier, penigeryiiitol wally ether, petacphiol 5. 5
tetraallyl ether and the’like, diethylene glycol diallyl ether, polyethylene

ghcol idiallyt ether and polyallyk succharese arednarepreferables ckhese te of

compounds having two or more of ethylenic unsaturated 20 groups may

-Herusedralone edimcbgination afiivd arinarecofthemi {1 8)skher-socluble

amount of the compound having two or more of ethylenic unsaturated
grovpds/osed in thevpresent invéntiorm®stist3.001-0. tparshy weightampre  1is
preferably 0.001-0.044 parts by weight with respect to 100 parts by
WeaghtiofcZ ¢meth) #tyicacid.aVhén the2 8RBt of thetédipouitPhavingParts
two or more of ethylenic unsaturated groups is more than 0.1 parts by

KveighE iEik possibte that aRfaishiitEncE 1 the IEE&ncP ot it dite BF  ©Pe

neutralized viscous liquid 5.of the obtained water-soluble co E/ er ..
%E?n:bnaﬁéyl- r‘ﬁ%ﬁfﬁ%d %qétﬁrﬁlbl?groﬁggo e}/eHheol?ategl %}F%hnegliqu%? nclorﬁgg ~tied

oXy
carboxyl groups deteriorates.
[0017]

Thé compounds having two 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 allyl groups are
preferable. Among them, pentaerythritol allyl ether such
as pentaerythritel diallyl ether, pentaerythritol triasllyl
ether, pentaerythritol tetraallyl ether and the like,
diethylene glycol diallyl ether, polyethylene glycol
dizllyl ether and polyallyl succharose are more preferable.
These compounds having two or more of ethylenic unsaturated
groups may be used alone or in combination of two or more
of them.

[0018]

The amount of the compound having twe or more of
ethylenic unsaturated groups used in the present invention
is 0.001-0.1 parts by weight, more preferably 0.001-0.044

parts by weight with respect to 100 parts by weight of
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clouded. [0019] In the present invention, a method for obtaining the 10
water-soluble copolymer having alkyl-modified carboxyl groups by

polymerizing (meth)acrylic acid and 5-10 parts by weight of lauryl
(meth)acrylate with respect to 100 parts by weight of (meth)acrylic acid

and optionally 0-0.1 parts by weight of e?’compound having two or more of
ethylenic 15 unsaturated groups with respect to 100 parts by weight of
(metaec 2610 8 aphesneRialy INLed RULOIANEL IR SN aS ving
method for polymerizing these materials by stirring them in a solvent

Wpder an inactive gas atmesphere in the-presence;of a-polymerizatign e than
initiator 20 and the like may be used. [0020] Inactive gases for producing

an inaelive gasatmosphere include, josexampleradifregen-gas@i-tance in
argon gas and the like. 25 The aforementioned solvent is not especially

limited rinsefar asdhiey dssolve (riethjatryicraeid; faurykE® dmethyacndatei quid
and a compound having two or more of ethylenic unsaturated groups but

ASt thelobtainbdanater sofighle copelyiier havingratkyltinadified eafmoxyp L <y 1~
groups and do not inhibit a polymerization reaction. 5 Examples of such a

SO S AEREILBRE R BXansHIE RErAS (fentaia: HormaF héxRdne: heHndl Pecomes

h(iptane, cyclopentane, cyclohexane and the like. Among them, normal
oudeg.
exane and

[0019]

In the present invention, a method for obtaining the

water-gscluble copolymer having alkyl-meodified carboxyl

- groups by polymerizing {(meth)acrylic acid and 5-10 parts by

weight of lauryl {(meth)acrylate with respect to 100 parts
by weight of (meth)acrylic acid and optionaily 0-0.1 parts
by weight of a compound having two or meore of ethylenic
unsaturated groups with respect to 100 parts by weight of
(meth}acrylic acid is not especially limited but ordinary
methods such as a method for polymerizing these materials
by stirring them in & solvent under an inactive gas
atmesphere in the presence of a polymerization initiator
and the like may be used.
1002013

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

The aforementioned solvent is not especially limited

insofar as they dissolve {meth)yacrylic acid, lauryl
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normal heptane are preferably used. [0021] 10 The amount of the solvent
to be used is preferably 300-5000 parts by weight with respect to 100
parts by weight of (meth)acrylic acid from viewpoints of improving stirring
workability and economy. [0022] 15 The aforementioned polymerization
initiator is preferably a radical polymeriz%tion initiator for example,
a,a'-azoisobutyronitrile, 2,2'-azobis-2,4- dimethylvarelonitrile,

I@%PQ@?@ﬂQw?ObHW@tegndégﬁplm@m%%@’ two or more of

,2'-azobismethylisobutylate is 20 preferably used from a viewpoint that a
bigh meleculap nueight-of water-soluhle copalymerhaving akylkmogdified water-
carboxyl groups can be obtained. [0023] The amount of the
polymerizatiop aitiator thhe used 25 igldesirablyi@00003-0-002 melesips and
with respect to 1 mole of (meth)acrylic acid. When the amount of the
polymerization 9 initatoris tessthant0.00003 moles;it-is possible that
polymerization reaction rate is slow to be not economic. When the
amountt B el f6lynfefizafioit ihitidgtor EombEE thah 000 foles, fis example,
possible that golymerization 5 progresses rapidly to make reaction control

uitfickit PORAFTRe réuetiBi tehperdtire i préfetably 8O C, mbréopentans,
g{zegfroe}lbg&gggSa%dWI%%neth?J(?{aéc.t ion E%%%%ratg{leeig, normal hexane and
normal heptane are preferably used.

[00z21]

The amocunt of the sclvent to be used is preferably
300-5000 parts by weight with respect te 100 parts by
weight of (meth)acrylic acid from viewpoints of improving
stirring workability and economy.

[0022]

The aforementioned polymerization initiator is
preferably a radical polymerization initiator for example,
a,o’ —aroisobutyronitrile, 2,2 —azobls-2,4-
dimethylivarelonitrile, 2,2’ -azobismethylisobutylate and the
like. Among them, 2,2’ —azopismethyliscbutylate is
preferably used from a viewpoint that a high molecular
welght of water-soluble copolymer having alkyl-modified
carboxyl groups can be obtained.

(0023}

The amount of the polymerirzation initiator to be used

is desirably 0.00003-0.002 moles with respect to 1 mole of

(meth)acrylic acid. When the amount of the polymerization



93]

10

i5

20

25

lower than 50 C, it is possible that the viscosity of the 10 reaction solution
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 difficult. The reaction time, which
depends on the reaction 15 temperatureg, is usually 0.5-5 hours. [0025]
The water-soluble copolymer having alkyl-modified carboxyl groups of the

BEGEPQ%'%’%”Q%” may be optained by heating the reagtion SOIMHONIOL , o 51
20 ' %%g“ cti %

example at 80-130 8 after completion of the reaction to evaporate the

ges'y%% Whep the heating-temperatyre is lowen than 89 G, it is, possiblgnomic .
hat it takes long time to evaporate the solvent. When the heating

tenaperatee isabave 130:C,dtis pessiblesthatwatesrsolubility efitbe 15 more
obtained water 25 soluble copolymer having alkyl-modified carboxyl

gtoups detediorates. 1t [0026] Theswatersslublecopdlymer bavipgerizaticon
alkyl-modified carboxyl groups thus obtained is characterized in that a 1

weight 95-estrafizad Vigcous Hguid obtardd fromahe Bredpolyrhéi Shidvirs

a viscosity of 1000 mPa-s or lower and a transmittance of 95 % or higher,
afidwhen 1-7 parts by weight of sodium chloride is added to 100 parts by

weight _of the neutralized viscous liquid, the liquid show highest. .
viscosi &1%%6%0%&8%%5{%%&5%% IR R BB, e, more

é:nece
preferably 55-75 °C. When the reaction temperature is
lower than 50 °C, it is possible that the viscoéity cf the
reaction solution increases to make uniformly~stirring
difficult. When the reaction temperature is above %0 °C,
it is possible that polymerization progresses rapidly to
make reaction control difficult.

The reaction time, which depends on the reaction
temperature, i1s usually 0.5-5 hours.

[0025]

The water-soluble copolymer having alkyl-modified
carboxyl groups of the present invention may be obtained by
heating the reaction solution for example at 80-130 °C
after compliletion of the reaction to evapcrate the solvent.
When the heating temperature is lower than 80 °C, it is
possible that it takes long time to evaporate the solvent.
When the heating temperature is above 130 °C, it 1is
possible that water~solubility o¢f the obtained water-
scluble copolymaery having alkyl-modified carboxyl groups

deteriorates.
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10 of 95 % or higher. Usually, a liquid is considered to be significantly
transparent when a transmittance is 95 % or higher. [0027] In viscosity
measurements, 1 weight %-neutralized 15 viscous liquids having with a
pH of 6.5-7.5, which is formed by dissolving a predetermined amount of
the water- soluble copolymers to an appropriate amount of pure water
with stirring and adding a predetermined concentration of sodium

Kpdde or, if required, electrolyte-added 20 solutions prepared by
adding a predetermined amount of sodium chloride and stirring are used

as evatuation samples; after standingfen ope hour, Miscesity is1measwed: £ied
at 25 C after one minute rotating at a rotational speed of 20 rpm by using
cBHdype 25retationahviscarbetet with aispintlerstordNo. 62 f0028] that a 1
In the present invention, a transmittance is measured at a wavelength of
d25gim in &-cetl withed fightthath deagthcof 1 émuafter degassedd safptes  the
by centrifuging. [0029] 5 For example, neutralized viscous liquids which
FRB - PREST 65575 arfd cbntaiAS e watkr-soitible®dpofynfef having: @nd a
alkyl-modified carboxgl nggroups according to the present invent'on7at about

e

QGGG AR De USedds & thitkening Agent 6P CosHigtits and'thé fike,S> ©Y
yhereip the 10 neytralized viscous liguids e Jormed B flissoMIng 1 s gne
of the neutralized viscous 1liguid, the 1ligquid shows a
highest viscosity of 10000-30000C mPa-s and a transmittance
of 95 % or higher. Usually, a liquid is considered to be
significantly transparent when a transmittance is 95 % or
higher.

[0027]

In viscosity measurements, 1 weight $-neutralized
viscous liguids having with a pH of 6.5-7.5, which 1isg
formed by dissolving a predetermined amount of the water-
soluble copolymers to an appropriate amount of pure water
with stirring and adding a predetermined concentration of
sodium 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
rotating at a rotational speed of 20 rpm by using a BH type

rotational viscometer with a spindle rotor Ne. 6.

[0028]
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copolymer to pure water such as deionized water and neutralizing with
alkali. Alkalis used to neutralize the copolymer solution are not
particularly limited but include alkali metal 15 hydroxides such as sodium
hydroxide, amines such as triethanolamine, diisopropanolamine, and the
like. Among them, sodium hydroxide is preferably used. [0030] The
neutralized viscous liquids obtained from the 20 water-soluble copolymer

e O g o I R poe L T i curea

have a very low “viscosity when no electrolyte exists an ave a great

increased visesity: whep€lectolytes arg,added. Euithey; the neutralized patch
viscous liquids have a sufficiently high 25 viscosity and a very high

tranganttancelaneghhave moiste textres Witheuhstickingsseavenin theing.
presence of a 12 relatively high concentration of electrolytes. [0031] It is

hot elearly understood why the water-soluble copolymer having

alkyl-modified carboxyl groups according 5 to the present invention

showsEhe abewapiopertysHoweveérz ftds presgmed that®ylgsingaich has a
§|§§Ciﬂc amount of lauryl (meth)acrylate, the lauryl groups introduced into

fhterfsolable toptiymef RaviRg Hikyl MG difiéd byt HroGpscopoL yme
associate with each other,in an agueous solution via 10 hydrophobic
e iion o HerEA6s beuBaty ShAtheriny ROV St cREnOtees to che
5@3@ €t invention at about 1 welght % may be used as a
thickening agent for cosmetics and the like, wherein the
neutralized wviscous liguids are Zformed by dissolving the
copolymer to pure water such .as deionized water and
neutralizing with alkali.

Alkalis used to neutralize the copolymer solution are
not partiéularly limited but include alkali metal
hydroxides such as scodium hydroxide, amines such as
triethanolamine, dilsopropanolamine, and the like. Among
them, sodium hydroxide is preferably used.

[0030]

The neutralized wviscous ligquids obtained from the
water—-soluble copclymer having alkyl-modified carboxyl
groups according to the present invention have a very low
viscosity when no electrelyte exists and have a greatly
increased viscosity when electrolytes are added. Further,
the neutralized visccous liguids have a sufficiently high
viscosity and a very high transmittance and have moist

texitures without stickiness ewven in the presence of a
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[0032] Accordingly, use of the water-soluble copolymer having
alkyl-modified carboxyl groups according to the present 15 invention
allows manufacturing cosmetics very excellent in transparency and
having moist texture without stickiness regardless of a relatively high
concentration of various electrolytes as jagditives. Such cosmetics
include, for example, lotion, emulsion, 20 serum, cream, cream pack,
massage cream. geansing giean., clgansina.gel cleansipgdoam,
sunscreen, giyﬁn gel, eyeﬁner, mascara, lipstick, foundation and the like.
In addition, due to a low viscosity in the absence of 25

: eIectroHytes, those thickening agents are very useful from a viewpoint of

manufacturing effisiencyl fos eogmetics @ndrl dheslike. Thet iswgineeasoluble
viscosity of a solution may be maintained to low in a variety of
manufaciarngprocesses Lhefbrenadding etectrelytes: working efficieacies rding
in a reaction process, a transfer process, a heating process, a 5.

compoanging Processiand tHeolikeshefore &dding efsttraljte® ehay be However,
greatly improved by leaving a process for adding electrolytes later. Effect

o thé InveRfiGH EE [0DRAF THY préSémtinventisit frovides HRwatEr-sBitibk 1 ry L
copolymer haying alkyl-modified carboxyl groups whijch is able to produce
ST utrafzad VEEGs liquid in whidy . Groubs  tnbroduted PIEES the

water-soluble copolymer having alkyl-modified carboxyl

- groups associate with each other in an agueous solution via

hydrophobic interaction to increase viscosity and thereby
effects of electrolytes change.
[0032]

Accordingly, use of the water-soluble copolymer having
alkyl-modified carboxyl groups accerding to the present
invention allows manufacturing cosmetics very excellent in
transparency and having moist texture without stickiness
regardless of & relatively high concentration of various
electrolytes as additives.

Such cosmetics include, for example, lotion, emulsion,
serum, cream, cream pack, massage cream, cleansing cream,
cleansing ¢el, cleansing foam, sunscreen, styling gel,
eyeliner, mascara, lipstick, foundation and the like.

[0033]
In addition, due to a low viscosity in the absence of

electrolytes, those thickening agents are very useful from

a viewpoint of manufacturing efficlency for cosmetics and
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although its viscosity is very low when no electrolyte 15 exists, the
viscosity greatly increases when electrolytes are added, which has a
sufficiently high viscosity and which has a very high transmittance and
moist textures without stickiness even in the presence of a relatively high
concentration of electrolytes. 20 Best mdde for carrying out the Invention
[0035] The present invention will be specifically explained below by

referring (o the following, Examples, Gomparafive, 25 Examples and o, ray be

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

those-examples.14: [00361Example 1datp a50Q:mkfourpacked flaskocesseas
equipped with a stirrer, a thermometer, a nitrogen blowing tube and a 5
icondenseraweie placed 45tg-(0L62% moles)of acndic asitk 2:7 groffawryl in  a
methacrylate; 150 g of normal hexane and 0.081 g (0.00035 moles) of
R<2i<azobismethylisebtylate. t The siigture wassstisred andenixed wnifommlyss, a
followed by blowing a nitrogen gas into the solution in order to remove 10
oRygenestistiag i e her o Bt tHe FeadiGrirsssel therawemateriafs- vt es
and the solvent. Then, a reaction was conducted for 4 hours at 60-65 C

TRderEnifoGerT a¥mosPRERY HhePihe teactiohofpRif 7€ fofified 2441ng

gkuerr \was Qgggedl%tt%)rc_: to evaporate normal hexane and,

Effect of the Invention
(00347

The present invention provides a water-soluble
copolymer having alkyl-modified carboxyl groups which 1is
able to produce a neutralized wviscous Iiquid in which
although 1ts wviscosity 1is wvery low when no electrolyte
exists; the wviscosity greatly increases when electrolytes
are added, which has a sufficiently high viscesity and
which has a very high transmittance and moist textures
without stickiness even in the presence of a relatively

high concentration of electrolytes.

Best mode for carrying out the Invention
[(0035]

The present invention will be specifically explained
below by referring to the following Examples, Comparative
Examples and Referential Examples. However, the present

invention 1s never limited by those examples.
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15 further, the resultant was dried under reduced pressure at 10 mmHg at

110 C for 8 hours to obtain 45 g of the water- soluble copolymer having
alkyl-modified carboxyl groups as white fine powder. [0037] 20 Example

2 The manner in Example 1 was followed but the amount of lauryl

methacrylate was changed to 4.1 g to oBtain 46 g of the water-soluble
copolymer having alkyl-modified carboxyl groups as white fine powder. 25
[{%9%8% Example 3 15 The manner in Example 1 was followed but 0.02 g

of pentaerythritol ally! ether was added in addition to 45 g (0.625 moles)
pl.aerylic agid, 2.7 g of lauryl methacrylate, 150 g of normal hexane and

0.081 g (0.00035 moles) of 2,2' 5 azobismethylisobtylate to obtain 45 g of

the watertsoluble eopolymer having alkylimedified gaboxyligrqupsds with a
white fine powder. [0039] Example 4 10 The manner in Example 3 was
followesh-hut the arneuntoofelaeiryl methacrylateowas changéd ¢o 4:igdo and  a
obtain 46 g of the water-soluble copolymer having alkyl-modified carboxyl

groups e white fiie ppwaee40d40] 2S Gomparative Exantple dcrylic acid;

2.7 g of lauryl methacrylate; 150 g of normal hexane and
0.081 g {(0.00035 moles) of 2,2 -azobismethylisobtylate.
The mixture was stirred and mixed uniformly followed by
blowing a nitrogen gas inte the solution in order to remove
oxygen existing in the upper room of the reactor vessel,
the raw materials and the 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 pressure at
10 mmHg at 11C °C for 8 hours to obtain 45 g of the water-
soluble copolymer having alkyl-modified carboxyl groups as
white fine powder.
[0037]
Example 2

The manner in Example 1 was fcllowed but the amount of
lauryl methacrylate was changed to 4.1 ¢ tec cobtain 46 g of
the water~soluble copolymer having alkyl-modified carboxyl
groups as white fine powder.
[0038]

Example 3
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The manner in Example 1 was followed but the amount of lauryl
methacrylate was changed to 1.8 g to obtain 44 g of the water-soluble
copolymer having alkyl-modified carboxyl groups as white fine powder. 20
[0041] Comparative Example 2 The manner in Example 1 was followed
but the amount of lauryl methacrylate wa3 changed to 5.4 g to obtain 47 g
of the water-soluble copolymer having alkyl-modified carboxyl 25 groups
as whife, fine powdsr. 10042} 46, Somparalive Bxample 3, Themanpeph o o7
Example 3 was followed but the amount of pentaerythritol allyl ether was
shanged {a 0.13-¢ o qtain; 45 g;0f the water-sqluble;copolymershaying, 45 4
alkyl-modified 5 carboxyl groups as white fine powder. [0043]

CGonaparative &xampie 4dhgimanaeriin, Examplg 3was followedeutidkt gylate,
of stearyl methacrylate was used in place of 2.7 g of lauryl 10

Miethacrylate deobiaindZ ghef the avdiegdluble copoyiiér evirg ) of 2,27 -
alkyl-modified carboxyl groups as white fine powder. [0044] Comparative
BxamiplestThe femnel ieExanigle dwas folléwed baf0.9t6f 15 searyicluble
methacrylate was used in £Iace of 2.7 tglof lauryl methacrylate and the

(ﬁﬁﬁmﬁ%ﬁﬁmﬁéé%ﬂQMﬁ Wﬂ%ﬂ%ﬁdi ted carboxyl ‘groups as white
fine powder.

[0039]

Example 4

The manner in Example 3 was followed but the amount of
lauryl methacrylate was changed to 4.1 g to cbtain 46 g of
the water-soluble copolymer having alkyl-modified carboxyl
groups as wnhite fine powder.

[0040]
Comparative Example 1

The manner in Example 1 was followed but the amount of
lavryl methacrylate was changed to 1.8 g to cbtain 44 g of
the water-soluble copolymer having alkyl-modified carboxyl
groups as white fine powder.

(00417
Comparative Example 2

The manner in Example 1 was foliowed but the amount of
lauryl methacrylate was changed to 5.4 g to obtain 47 g of
the water-soluble copolymer having alkyl-modified carboxyl
groups as wnite fine powder.

[0042]
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was changed to 0.09 g from 0.02 g to obtain 44 g of the water-soluble
copolymer having alkyl-modified carboxyl groups as white fine powder. 20
[0045] Main raw materials and their amounts used in Examples 1-4 and
Comparative Examples 1-5 are summarized in Tables 1 and 2. [0046] 25
17 Table 1 Main raw material Ex. 1 Ex. 2%Ex. 3 Ex. 4 acrylic acid 45 (100)
45 (100) 45 (100) 45 (100) [g] lauryl methacrylate 2.7 (6) 4.1 (9.1) 2.7 (6)

%g%}glg]\% rgggg{mrgolg 0.02 0.02 allyl ether (0.044) (0.044) [g]

e numerical number in a parenthesis indicates an amount of the

respective raw,fnaterials in parts by weightwith 1assuming the amoukefint of
the acrylic acid used as 100 parts by weight. [0047] Table 2 Main raw

garpaEx vk BoupoExa2 Comp: e 8 Gampchxng Eomp Ex. 153 r@atetlabbtalﬂ
acrylic acid 45 (100) 45 (100) 45 (100) 45 (100) 45 (100)
45 g of the water-soluble copclymer having alkyl-modified
carboxyl groups as white fine pvowder,
10043]
Comparative Example 4

The manner in Example 3 was followed but 4.1 ¢ of
stearyl methacrylate was used in place of 2.7 g of lauryl
methacrylate to obtain 47 g of the water-soluble copolymer
having alkyl-modified carboxyl groups as white fine powder.
(0044}
Comparative Example 5

The manner in Example 3 was feollowed but 0.9 of
stearyl methacrylate was used in pléce of 2.7 g of lauryl
methacrylate and the amount of pentaerythritol allyl ether
was changed to 0.09 g from 0.02 ¢ to obtain 44 g of the
water—-soluble copolymer having alkyl-modified carboxyl
groups as white fine powder.
[0045]

Main raw materials and their amounts used in Examples
1-4 and Comparative Examples 1-5 are summarized in Tables 1

and 2.

[0046]



[g] lauryl 1.8 (4) 5.4 (12) 2.7 (6) - - methacrylate [g] stearyl - - - 4.1 (9.1)
0.9 (2) methacrylate [g] pentaerythritol - - 0.13 0.02 0.09 allyl ether
(0.29) (0.044) (0.2) [g] 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'tsed as 100 parts by weight.
[0048] Evaluations In order to evaluate properties as a thickening agent
bafiwater-soluble copolymers having alkyl-modified carboxyl groups

RiangdinLxamp
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jectedtoa n
ples

0.02

{0.044)

noisture sensory

0.02
{0.044)

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.
[0047]

Table 2

Main raw
material

Comp. Ex. 1 | Comp. Ex. 2 | Comp. Ex. 3 | Comp. Ex. 4 Comp. Ex. 5

acrylic acdd 45 (100} 45 (100) 45 (100) 45 (100) 45 (100)
Lg]

lauryl
methacrylate
gl

stearyl
nethacrylate
Tgr)
pentaerythritol
allyl ether

[g]

1.8 (4) 5.4 (12) 2.7 (6)

£.1 (8.1) 0.9 (&)

0.13
(0.29)

0.02
{C.044)

0.09
{0.2)

The numerical number in a parenthesis indicates an amount of the
respective raw materials in parts by weight with assuming the amocunt

of the acrylic acid used as 100 parts by weight.
[0048]

Evaluations

In order to evaluate properties as a thickening agent
of water-soluble copolymers having alkyl-modified carboxyl
groups obtained in Examples 1-4 and Comparative Example 1-5,

viscosity and transmititance measurements were carried out



10

15

20

25

Three grass of each of the water-soluble copolymers 10 having
alkyl-modified carboxyl groups obtained in Example 1-4 and Comparative
Examples 1-5 was gradually added and dissolved to 280 g of pure water
(deionized water) with stirring. To the sqlution was added 17 g of 6 weight
%- sodium hydroxide to form 1 weight %-heutralized viscous 15 liquids
with a pH of 6.5-7.5. In addition, 1-7 weight %- electrolyte-added solutions

were prepared by adding:3.9, 659,89 121G; o0, 1§ g 0521 9 of sQdium. ¢

chloride to 300 g of 1 weight %-neutralized viscous liquids obtained

acerding iecthe mapperAs the sameias abevednorgerto2ievaluate 1utions
properties of these neutralized viscous liquids in the presence of

electrotytes. 00504 dd the followingrevatudtionsdthesedl weight %i quids and
neutralized viscous liquids and the various weight % 25 electrolyte-added
Bolutivas werd:uséd ds evaloation-samples Lafedrstanding foicse Rourutions,
19 [0051] (2) Viscosity measurement With respect to each of the

ebaration Sampres, tiscobiyPWas meaddreat2s C'aftér ofeamtied o @
rotatin% 5 at a rotational speed of 20 rpm by using a BH type rotational

YisteBmetér with A5pindi& rétor No. 6. Measurement resuits are shown in

E’@B@]SJ. [0052] (3) Transmittance measurement

(1) Preparation of evaluation samples

Three grams of each of the water-soluble copolymers
having alkyl-modified carboxyl groups obtained in Example
1-4 and Comparative Examples 1-5 was gradually added and
diésolved to 280 g of pure water {deionized water) with
stirring. To the sclution was added 17 g of & weight %-
sodium hydroxide to feorm 1 weight %-neutralized viscous
liquids with & pH of 6.5-7.5. In addition, 1-7 weight %-
electrolyte-added solutions were prepared by adding 3 g, &
g, 9 g, 12 g, 15 g, 18 g, or 21 g of sodium chloride to 3C0
g of 1 weight %-neutralized viscous liquids obtained
according to the manner as the same as above in order o
evaluate properties of these neutralized viscous liéuids in
the presence of electrolytes.
[0050]

In the following evaluations, these 1 weight %~
neutralized wviscous Iiguids and the various weight 3%-
elactrolyte-added sclutions were used as evaluation samples

after standing for one hour.
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10 With respect to each of the evaluation 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

liquid is considered to be very transparelngtJ by visual observation 15 when

a transmittance is 95 % or higher. Measurement results are shown in

Tables 3-7. [0053] (4) Sensory Evaluation on Texture Respective

evalyation samples which exhibited the 20 highest viscosity in viscosity
measurements with respect to each of the water-soluble copolymers
hayingiatkydsmadified carhexd groups obtained in Examples 1-4 and
Comparative Examples 1-5 were applied on skins of panelists consisting

of 5 méh ahd SneementTexture waslevakiated-basedeon 126 faeding witar Les ,
the sample was spread with fingers. Evaluation criteria are as follows: 20

AL BfiStiFe B eRatively THER e IC: b impreaSiohD: Rk is jops4f otating
Additionally, when 70 % or more of the panelists score "A: moisture" or

38 refatively otstlre® to &Pl the Sampies co¥sidbiad fo show  tYPe

molstuie exqure. The. gyaligton (eslls &g shown [ Table 9,00 wo. .

Measurement results are shown in Tables 3-7.
[0C52]
{3} Transmittance measursment

With respect to each of the evaluation samples, a
transmittance was measured at a wavelength of 425 nm in a
cell with a light path length of 1 com after degassed by
centrifuging at 2000 rpm for 30 minutes. Usually, a liquid
is considered to be very transparent by visual observation
when a transmittance is 985 % or higher. Measurement
results are shown in Tables 3-7.
[0053)
(4) Sensory Evaluation on Texture

Respective evaluation samples which exhibited the
highest viscosity in viscosity measurements with respect to
each of the water-socluble copolymers having alkyl-modified
carboxyl groups obtained in Examples 1-4 and Comparative
Examples 1-5 were applied on skins of panelists 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:
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Table 3 Amount of Ex. 1 Ex. 2 NaC1 Viscosity TraLi- Remarks Viscosity
Transm- Remarks added [mPas] ttance [mPas] ttance [s] [%] [%] 0 110
99 250 99 3 4310 98 25000 97 Sample for S.E. 6 17000 97 14250 96 9
18700 98 Sample for 7100 95 S.E. 12 14100 96 4000 94 15 9700 96
2250 92 18 5500 94 1800 91 21 1600 §2 1500 90 * S.E.: Sensory
Evaluation * phase sep.: phase separation 21 [0056] Table 4 Amount of
Ex. 3 Ex. 4 Nagl Visgosity Trans i- Remarks Viscosity Tsansm;- Remarks
added [mPas] ttanoe [mPas] ttance [g] [$] [%] O 240 99 300 99 3 2940 98

26500 98 Sample fok 1S, E: +£:16730 98 45000 97
C: no impression
D: sticky
(00541
Additionally, when 70 %_or more of the panelists score
"A: moisture™ or "B: relatively moisture" to a sample, the
sample 1is considered to show molisture texture. The

evaluation results are shown in Tables 8-9.

[0055]
Table 3
Amount of | BEx. 1 Ex. 2
NaCl Viscosity  Transmi—  Remarks Viscosity — Transmi~  Remarks
added [mPa- gl ttance [mPa-s) ttance
igl (%] [%]

0 110 99 250 99

3 4310 88 25000 a7 Sample for

5.E.
17000 97 ' 14250 96
9 18700 98 Sampie for 7100 95
5.8,

12 14100 96 4000 94

15 9700 86 2250 92

18 5500 94 1800 91

21 1600 92 1500 80

* §.E.: Sensory Evaluation

* phase sep.: phase separation



9 19300 96 Sample for 6900 92 S.E. 12 15000 95 4500 94 15 10450 94
-2000 91 18 765092 1900 91 21 3760 90 1200 90 * S.E.: Sensory
Evaluation * phase sep.: phase separation [0057] Table 5 Amount of
Comp. Ex. 1 Coup. Ex. 2 NaCl Viscosity TTansm - Remarks Viscosity Tr
ns - Remarks added [mPas] ttance [mP%\%] ttanca [%] [%] [g] O 188 99
340 97 3 44 98 18550 84 Sample for S.E. 6 106 98 4340 57 9 776 96
290934 122990 95 800 8 15 4800 94 -- -- phase sep. 18 8000 92
Sample for -- -- phase sep. S.E. 21 7250 90 -- -- phase sep. * S.E.:

Bersery Evaluation * phase sep.: phase separation 22

Amount of | Ex, 3 Ex. 4
NaCl Viscosity Transmi~  Remarks Viscosity Transmi-  Remarks
added imPa-s] ttanoce [mPa- =] trance
{gl %] [%]
0 240 88 300 99
3 2940 o8 26500 98 Sampie for
S5.E.
16750 98 15000 97
16300 g6 Sample for 63800 8z
5.E.
12 15000 95 4500 04
15 - 10450 94 2000 gl
18 7650 92 1800 91
21 3760 90 1200 80
* 3. E.: Sensory Evaluation
* phase sep.: phase separation
[0057]
Iable 5
Amount of | Comp. Ex. 1 Comp. Ex. 2
NaCl Viscosity Transmi—~  Remarks Viscosity  Transmi- — Remarks
added {mPa-s] ttance [mPa-=] thance
[g] %] [5]
0 188 99 340 97
3 44 a8 18550 B4 Sample for
S5.E.
106 o8 4340 57
776 26 2800 34
1z 2990 g5 800 8
15 4800 o4 - - phase sap.
18 8000 92 Sample for —— e phase s&p.
S.E.
21 7250 90 - —— phase sep.
* §.E.: Sensory Evaluation

* phase

sep.: phase separation



[0058] Table 6 Amount of Coup. Ex. 3 Coup. Ex. 4 NaCl Viscosity Tram-
Remarks Viscosity Tr sm - Remarks added [mPa-s] ttance [mPas] ttance
[s] [%] [%] O 5700 96 15200 97 Sample for S.E. 3 7100 88 Sample for
6800 56 S.E. 6 4900 65 250 14 9 2200 13 -- -- phase sep. 1250 2 -- --

phase sep. 15 -- -- phase sep. -- -- pha

phase sep. 21 -- -- phase sep. -- --. phase sep. * S.E.: Sensory
@!%a}ion * phase sep.: phase separation [0059] Table 7 Amount of

omp. Ex. 5 NaCl Viscosity Transmi- Remarks acbl [mPas] ttance [4] [%]

BIB80O 95 3 9550 87 Sample for S.E. 6 6150 63

sep. 18 -- -- phase sep. -- --

Ancwnt of | Comp., Ex. 3 Comp. Ex. 4
NaCl Viscosity Tranami— Remarks Viscosity — Transmi- Remarks
added [mPa-s] ttance [mPa-sl ttance
igl %] [%]
o 5700 96 15200 g7 Sample for
8.E.
3 7100 88 Sample for 6800 56
5.E.
4900 65 250 14
2200 13 - - rhase sap.
12 50 2 - - phase sep.
15 -— - phase sep. - - phase sep.
18 — - phase sep. — - phase sep.
21 - - phase sep. ~— - phase sep.
* 8.E.: Sensory Evaluation

* phase sep.: phase separation

[0059]
Table 7
Amount of | Comp. Ex. 5
NaCl Viscosity Transmi- Remarks
added [mPa-a] thance
gl [%]
0 6800 95
3 9550 87 Sample for
S.E.
6150 63
] 1700 13
12 400 4
15 — - phase sep.
18 e - phase sep.
21 - - phase sep.
* S.E.: Sensory Evaluation

* phase sep.: phase separation



10

15

91700 13 12400 4 15 -- -- phase sep. 18 -- -- phase sep. 21 -- -- phase
sep. * S.E.: Sensory Evaluation * phase sep.: phase separation 23
[0060] Table 8 Criteria Ex. 1 Ex. 2 Ex. 3 EX. 4 [people] [people] [people]
[people] A9071 B1827 C0212 D000O0 [0061] Table 9 Criteria
Comp. Comp. Comp. Comp. Comp. Ex: 2fEx. 2 Ex. 3Ex. 4EX. 5
[people] [people] [people] [people] [people] A88817 B21102 CO01
é %O 0 00 80 [0062] From Tables 3-9, it is understood that the water-
soluble copolymers having alkyl-modified carboxyl groups

Table 8
Criteria Ex. 1 Ex. 2 Ex. 3 Ex. 4
[pecple] [people] [peoplel [peoplel]
A 9 o 7 1
B 1 8 2 7
C 0 2 1 2
I C o 0 0
[o0el]
Table 9
Criteria Comp. Comp. Comp . Comp. Comp.
Ex. 1 Ex. 2 Ex. 3 Ex. 4 Ex. 5
[peoplel ipeople} [people] [people] [peocple]
A 8 8 B 1 7
B 2 1 1 0 2
c 0 1 1 1 1
D &) 0 ¢ 8 0
[GGe2]

From Tables 2-9, it is understood that the water-
soluble copeclymers having alkyl-modified carboxyl groups
obtained in Examples 1-4 produced a neutralized viscous
liguid in which although its viscosity 1is very low when no
electreolyte exists, the viscosity greatly increases when
electrolytes are added, which has a sufficiently high
vigcosity and a very high transmittance and which has moist
fextures without stickiness even in the presence of a
relatively high concentration of electrolytes.

[0063]

Thus, it is demonstrated that the water-soluble
copolymers having alkyl-modified carboxyl groups obtained
in Examples 1-4 can be used as a thickening agent having

excellent properties as described above.
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obtained in Examples 1-4 produced a neutralized viscous liquid in which
although its viscosity is very low when no electrolyte exists, the viscosity

greatly increases when electrolytes are added, which has a sufficiently

high 10 viscosity and a very high transm rb‘t: nce and which has moist

textures without stickiness even in the prfeSence of a relatively high
concentration of electrolytes. [0063] Thus, it is demonstrated that the
waterzsoluble 15 copolymers having alkyl-modified carboxyl groups

obtained in Examples 1-4 can be used as a thickening agent having

excellent preperties ag described above. 24 [0064] Referential Example 1
Components 1-6 shown below were added at the respective percentages

and uniformlyrmixed by stiging.sbd=urthel; edbmponerts 7-10aweredadded  the
and uniformly mixed by stirring and solbilized to prepare lotion. 1. .
Weater-solubfe copslyRiethaving akgl- mﬁfﬂ%@réa}woxwlgﬁshp@@xamp@mg
4) 0.1% 10 2. Sodium hydroxide 0.28% 3. 2-glucoside ascorbate 2.0% 4.

Citfic 21 0. @@W@%ﬁﬁm? ﬁ%ro@@ﬁ&d&%ﬁ & G3% B Pigimdvdtered by
balance to 100 % su noI 8.0% 8. PQE@OJ POP(6) decyl

tetra e"’t:%et%e?o%% 2{: 60U irBat TSt

1. Water-soluble copolymer having alkyl-medified carboxyl

groups (Example 4) 0.1%
2. Sodium hydroxide 0.28%
3. Z-glucoside ascorbate 2.0%
4. Citric acid 0.01%
5. Sodium hydrogenphosphate 0.1%
6. Distilled water balance to 100 % sum
7. Ethanol 8.0%
8. POE(30) POP(6) decyl tetradecyl ether 0.3%
9. Preservative g.s.

10. Incense ag.s.

* g.s.: guantus sufficiat

[0065]

Referential Example 2

Components 1-8 shown |belcw 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.
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9. Preservative g.s. 10. Incense g.s. * g.s.: quantus sufficiat 20 [0065]
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 py 25 stirring to emulsify. Then,
emulsion was prepared by cooling with stirring. 25 1. POE(20) sorbitan
monostearate 1.0% 2. POE(40) sorbitol tetraoleate 1.5% 3. Lipophilic
glyceryl monostearate 1.0% 5 4. Stearic acid 0.5% 5. Behenyl alcohol

1 5% g)%i%gl%%}% P q;@wa%gy(l_)% etggg% anoate 5.0% 8. Methyl

pofys% fer-soluble copo ymer having alkyl-modified

carboxyl: greups;(Example 2) 0:1%,1Q.Xanthan gum 0.1% 11. Sodium 5 |
“hydroxide 0.05% 12. Sodium lactate 1.0% 15 13. Citric acid 0.01% 14.

Sﬁdl¢mmgmh@§9@@@1%ﬂési§anatyL€)ne glycol 7.0% 16:
Preservative @.s.

4. Stearic acid

5. Behenyl alcohol

6. Sgualane

7. Cetyl 2-ethylhexancate

8. Methyl polysiloxane

0%
5%
1.0%

0.5%

ja

1.5%
5.0%
5.0%

0.5%

9. Water-soluble copolymer having alkyl-modified carboxyl

groups (Example 2) 0.1%
10. Hanthan gum 0.1%
11. Sodium hydroxide 0.05%
12. Sodium lactate 1.0%
13. Citric acid . 0.01%
14. Sodium hydrogenphosphate 0.1%
15, 1,3-butylene glycol 7.0%
16. Preservative g.s.
17. Distilled water palance to 100 % sum
* g.s.: guantus sufficiat
[0066]

Referential Example 3

Components 1-11 shown below were added at

Lthe

respective percentages and dissolved at room temperature to

form a viscous liquid. Then, serum was prepared.

1. Water-soluble copeclymer having alkyl-modified carboxyl
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7.0% 7.

17. Distilled water balance to 100 % sum 20 * g.s.: quantus sufficiat

[0066] Referential Example 3 Components 1-11 shown below were

added at the respective percentages and dissolved at room temperature

to 25 form a viscous liquid. Then, serum was prepared. 1. Water-soluble

copolymer having alkyl-modified carboxﬁ626 groups (Example 1) 0.2% 2.

Sodium hydroxide 0.08% 3. L-ascorbyl magnesium phosphate 3.0% 4.

Sodium Citrate 0.5% 5 5. Tetrasodium EDTA 0.1% 6. 1,3-butylene glygol, ¢
é%/%%ﬁﬁ%eo;fs Distilled water balance to 100 % sum 9. 2%

Cosmetic:companent 9:5;10 10. Preservative g.s. 11. Ethanol 5.0% § g9, -

g.s.:-quantus sufficiat [0067] Referential Example-4 15 Components 1-6 :

shown-belewwsre agkledai the respeetiverercentages and headed at . ¢%

80 C. Further, components 7-14 were added at the respective _

percentages; leated at 80 C, and stirred to emulsify. Then, cream was? . 5%

prepared by cooling with stirring.

5.

Tetrasodium EDTA 0.1%
6. 1,3-butylene glycol 7.0%
7. Glycerin 8.0%
8. Distilled water balance to 100 % sum
9. Cosmetic component g.s.
10. Preservative g.s.
11. Ethancl 5.0%

* g.s.: quantus sufficiat
[0067]
Referential Example 4

Components 1-6 shown Dbelow 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 pentacleate 3.0%
2. Beewax 2.0%
3. Cetanol ' 2.0%
4. Sgualane : 5.0%
5. Glyceryl tri~-2~ethylhexanocate 2.0%

6. Methyl polysiloxane 0.5%
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20 1. Decaglyceryl pentaoleate 3.0% 2. Beewax 2.0% 3. Cetanol 2.0%

4. Squalane 5.0% 25 5. Glyceryl tri-2-ethylhexanoate 2.0% 6. Methyl
polysiloxane 0.5% 27 7. Glycerin 5.0% 8. L-ascorbyl magnesium
phosphate 3.0% 9. Sodium citrate 0.5% 10. Tetrasodium EDTA 0.1% 5

11. Water-soluble copolymer having alkyl‘modified carboxyl groups
(Example 3) 0.15% 12. Sodium hydroxide 0.06% 13. Preservative Q.s.

14,. Dj illgd ﬂater balance to 100 % sum 10 * g.s.: quantus sufficiat 0%
]0068 Iééefeererl?tial Example 5 Components 1-4 shown below were added

a%t.heLIsgr&%%&yglp%ga@égmn%ﬁsgggg@g80 C.Further, 15 = 5 oz

components 5-12 were added at the respective percentages, heated at 80

C; andstifred tesemulsidy. Then, cream pack was prepared by cooling ¢ . 59
with stirring. 1. POE(20) POP(4) cetyl ether 0.8% 20 2. Diglyceryl

monostearate-8.20m 3:1@lyxceryl tri-2-ethylhexanoate 1.0% 0.1%

11. Water-soluble copolymer having alkyl-modified carboxyl

groups (Example 3) 0.15%

12. Sodium hydroxide 0.06%

13. FPreservative g.s.

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

100687

Referential Example 5

Components 1-4 shown belbw were added at - the
respective percentages and headed at 80 °C. Further,
compeocnents 5-12 were added at the respective percentages,
heated at 80 °C, and stirred to emulsify. Then, cream pack

was prepared by cooling with stirring.

1. PCE(20) POP(4) cetyl ether 0.8%
2. Diglyceryl monostearate 0.2%
3. Glyceryl tri-Z-ethylhexanoate 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%
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4. Meduhome oil 1.0% 5. Glycerin 5.0% 6. 1,3-butylene glycol 3.0% 25 7.
Water-soluble copolymer having alkyl-modified carboxyl groups (Example
2) 0.1% 28 8. Sodium hydroxide 0.28% 9. Hydroxyethyl cellulose 0.3%
10. 2-Glucoside ascorbate 2.0% 11. Preservative g.s. 5 12. Distilled water
balance to 100 % sum * g.s.: quantus safficiat [0069] Referential
Example 6 Components 1-7 shown below were added at the 10

r%qpescgigg‘ﬁgr%%wi@%d headed at 80 C. Further, components 8-13 58%
were added at the respective percentages, heated at 80 C, and stirred to

‘emulsifys Jhepe massage. creamuas prepared by cooling with stirring. 15; 3%

1. POE(20) cetyl ether 2.0% 2. Lipophilic glyceryl monostearate 4.0% 3.
Cetanel@.0%: 4 Whiteaselina 6.0% 5. Squalane 30.0% 20 6. Glyceryl 2 . 6%
tri-2-ethylhexanoate 5.0% 7. Methyl polysiloxane 0.5% 8. Water-soluble
topolynteraviniyalkyl-modified carboxyl groups (Example 4) 0.1% g.s.

12. Distilled water balance to 100 % sum
* g.s.: guantus sufficiat
[G0E9]

Referential Example ©

Components .1—7 shown Dbelow were added at the
respective percentages and headed at 80 °C. Further,
components 8-13 were added at the respective percentages,
heated at 80 °C, and stirred to emulsify. Then, massage

cream was prepared by cooling with stirring.

1. POE{(20) cetyl ether ' 2.0%
2. Lipophilic glyceryl monostearate 4,0%
3. Cetanol 2.0%
4. White vaseline 6.0%
5. Sgualane 30.0%
6. Glyceryl tri-Z-ethylhexancate | 5.0%
7. Methyl polysiloxane 0.5%

8. Water-soluble copolymer having alkyl-medified carboxyl

groups {Example 4) 0.1%
9. Sodium hydroxide 0.04%
10. Glycerin 5.0%

11. Sodium PCA 1.0%
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9. Sodium hydroxide 0.04% 25 10. Glycerin 5.0% 11. Sodium PCA 1.0%

29 12. Preservative g.s. 13. Distilled water balance to 100 % sum * g.s.:
guantus sufficiat [0070] 5 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 afthe respective percentages,

heated at 80 C, stirred to emulsify. Then, cleansing 10 cream was

prepased by.cooling with stirring. 1. POE(20) sorbitan monostearate 2. O% 5.
2. POE(40) sorbitol tetraoleate 1.0% 3. Self-emulsifying glyceryl '
monostearate; 289% 48 4- Stearic acid 4.0% 5. Cetangt 2:0% &cquuud % sum
paraffin 30.0%. 7. Glyceryl tri-2-ethylhexanoate 10.0% 8. 1,3-butylene

glycol 5.0% 20 9. yWatet+selublef ¢dpdlymer having alkyl-modified carboxyl
groups (Example 2) 0.1% 10. Sodium hydroxide 0.04% 11. L-serine
194012, Preservative g.s. 25 13. Distilled water balance to 100 % sum

Referential Example 7

Components 1=7 shown Delow 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,. stirred to emulsify. Then, cleansing

cream was prepared by cooling with stirring.

1. POE{20) sorbitan monocstearate 2.0%
2. POE(40) sorbitol tetraoleate 1.0%
3. Self-emulsifying glyceryl monostearate 2.0%
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%

8. Water-soluble copolymer having alkyl-modified carboxyl

groups {(Example 2) 0.1%
10. Sodium hydroxide 0.04%
11. i-serine 1.0%
12. Preservative q.8.

13. Distilled water balance to 100 % sum

* g.s.: guantus sufficiat
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* g.s.: quantus sufficiat 30 [0071] Referential Example 8 Components

1-10 shown below were added at the respective percentages and

uniformly mixed at room 5 temperature to form gel. Then, cleansing gel

was prepared. 1. AQUPEC HV-501E (carboxyvinyl polymer) 0.1% 2.
Water-soluble copolymer having aIkyI-mBBified carboxyl groups (Example

1) 0.1% 10 3. Sodium hydroxide 0.08% 4. Sodium PCA 1.0% 5.

hjl@(gﬁqx]ypropyl cellulose 0.5% 6. POE(30) cetyl ether 16.0% 7. POE(5)

lauryl ether 12.0% 15 8. 1,3-butylene glycol 10.0% 9. Distilled water

halaagete 190 %.suny 10. Preservative g.s. * d.s.: quantus sufficiat

[0072] 20 Referential Example 9 Components 1-8 shown below were

added atthe> respective. pérlcentages:and beated at 882 Fustheed at the
components 9-14 were added at the respective percentages, heated at

80 and iked. Thensclsansing foantwasi25prepared bytooling with room

stirring. 31 1. Myristic acid 15.0%
temperature to form gel. Then, cleansing gel was prepared.

1. AQUPEC HV-501E (carboxyvinyl polymer) 0.1%

Z. Water-soluble copolymer having alkyl-modified carboxyl

groups (Example 1) 0.1%
3. Sodium hydroxide 0.08%
4. Sodium PCA 1.0%
5. Hydroxypropyl cellulose 0.5%
6. POE(30) cetyl ether 16.0%
7. POE(5} lauryl ether 12.0%
g. 1,3~butylene glycol 10.0%
9. Distilled water baiance to 100 % sum

10. Preservative ' q.s.

* g.s.: quantus sufficiat

0072}

Referential Example 2

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, c¢leansing foam was

prepared by cooling with stirring.
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2. Palmitic acid 5.0% 3. Stearic acid 3.0% 4. Beewax 3.0% 5 5.

Polyethylene glycol 6000 2.0% 6. Ethylene glycol distearate 2.0% 7.
Diethanolamide cocoate 3.0% 8. Concentrated glycerin 15.0% 9.
Water-soluble copolymer having alkyl-modified carboxyl 10 groups

(Example 3) 0.1% 10. Sodium hydroxidéb.04% 11. Potassium hydroxide
5.5% 12. Sodium PCA 0.5% 13. Sodium N-lauroylsarcosine 10.0% 15

14. D[@ly%g Water halance to 100 % sum [0073] Referential Example 1@, 0%
Components 1-10 shown below were added at the respective
percentages-and heated at 80 C. Further, 20 components 11-16 were & (9%,
added at the respective percentages, heated at 80 C and stirred to

emulsifye Then, surisereen was prepared by cooling with stirring. 1. 3.0%
Water-soluble copolymer having alkyl-modified carboxyl 25 groups
(BExarBple):-0.1% 2. Sodium carboxymethylcellulose 0.3% 32 3. Sodiurh. 0%
h%/droxide 0.28% 4. 2-glucoside ascorbiate 2.0% 5. Citric acid 0.01%

Polyethylene glycol 6000 2.0%
6. Ethylene glycol distearate 2.0%
7. Diethanclamide cocoate 3.0%
8. Concentrated glycerin : 15.0%

9. Water-soluble copolymer having alkyl-modified carboxyl

groups (Example 3) 0.1%
10. Sodium hydroxide 0.04%
11. Potassium hydroxide 5.5%
12. Sodium PCA _ 0.5%
13. Sodium N-lauroylsarcosine 10.0%
14. Distilled Water balance toc 100 % sum
(00731

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 cocling with stirring.

1. Water~soluble copolymer having alkyvl-medified carboxyl
groups (Example 4) . 0.1%

2. Sodium carboxymethylcellulose 0.3%
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6. Sodium hydrogenphosphate 0.1% 5 7. Preservative g.s. 8.

1,3-butylene glycol 7.0% 9. Glycerin 8.0% 10. Distilled water balance to

100 % sum 11. Sorbitan monostearate 0.5% 10 12. Polyoxyethylene

sorbitan POE(20) monooleate 0.5% 13. Sorbitan sesquioleate 0.5% 14.

Cetanol 2.0% 15. 2-ethylhexyl parametﬁ(?xycinnamate 10.0% 16.

Ethanol 10.0% 15 * g.s.: quantus sufficiat [0074) Referential Example 11
mpon nts, 1h6 %lhOVEQQ gglow were added at the respective percentages. o,

and dissolved atroom temperature. 20 Then, styling gel was prepared by

stirring tg -unifotmly mix 1 AQUPEC HV-505E (carboxyvinyl polymer) » oy
0.1% 2."Water-soluble copolymer having alkyl-modified carboxyl groups

(Example:3)0.4%: 25 3. Sodium hydroxide 0.08% 4. 0.01%
Vinylpyrrolidone-vinyl acetate copolymer solution (H) 33 1) 10.0% 5.
Sodiutn PTA: 11094 re.doistilteckwater alance to 100 % sum *1: 0.1%
PVP/VAE-735 manufactured by ISP Corporation 5 [0075]

7. Preservative g.5.
8. 1,3-butylene glycol 7.0%
%. Glycerin 8.0%
10. Distilled water balance to 100 % sum
11. Sorbitan monostearate 0.5%
12. Polyoxyethylene sorbitan POE(20}) monooleate 0.5%
13. Sorkitan sesquioclieate 0.5%
14. Cetanol 2.0%
15, Z-ethylhexvyl]l paramethoxycinnamate 10.0%
i6. Ethanol 10.0%

* g.s.: quantus sufficiat
[0074]
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-503E (carboxyvinyl polymer} 0.1%

2. Water-scluble copolymer having alkyl-modified carbozxyl
groups (Example 3) 0.1%

3. Sodium hydroxide 0.08%

4. Vinylpyrrolidone-vinyl acetate copolymer sclution (H)
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Referential Example 12 Components 1-9 shown below were added at the
respective percentages and dissolved at room temperature. Then,
eyeliner was prepared by stirring to uniformly mix. 10 1. Alkyl acrylate
copolymer emulsion (*2) 30.0% 2. 1,3-b gylene glycol 15.0% 3. Black
iron oxide 15.0% 4. Water-soluble copolymer having alkyl-modified
carboxyl 15 groups (Example 1) 0.1% 5. Sodium hydroxide 0.04% 6.
soflium carboxymethylcellulose 2.0% 7. Sodium chloride 0.5% 8. - 14 g9
Preservative g.s. 20 9. Distilled water balance to 100 % sum * g.s.:
geantus-sufficiat?*2: YODOSOL GH810 manufactured by Nippon NSC Ltd, p 94
[0076] Referential Example 13 25 Components 1-10 shown below were
atded as thel fespective percentages and heated at!'80l@nEsrthier, 34C % sum
components 11-16 were added at the respective percentages, heated at
80 C ahd stiFféd 41d 2htulsify. Thenl Afaseaedvdy préBarfeeresdlingrwith
s{:%ri,}ng}. 5 1. Stearic acid 2.0% 2. Carnauba wax 2.0% 3. Beewax 3.0%

J

Referential Example 172
Components 1-9 shown Dbelow were added at the
respective percentages and dissclved at room temperature.

Then, eyeliner was prepared by stirring to uniformly mix.

1. Alkyl acrylate copolymer emulsion (*2) 30.0%
2. 1,3-butylene gilycol 15.0%
3. Black iron oxide 15.0%

4. Water-soluble copeolymer having alkyl-modified carboxyl

groups (Example 1) : 0.1%
5. Sodium hydroxide 0.04%
6. Scdium carboxymethylceliulose 2.0%
7. Sodium chloride | 0.5%
8. Preservative g.s.
9. Distilled water balance tc 100 % sum

* g.s.: guantus sufificiat

*Z2: YODOSOL GHE10 manufactured by Nippon NSC Ltd.
[0CT6]
Referential Example 13

Components 1-10 shown below were added at the

respective percentages and heated at 80 °C. Further,
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4. Polyoxyethylene sorbitan POE(20) monooleate 1.0% 5. Sorbitan
sesquioleate 0.5% 10 6. Alkyl acrylate copolymer emulsion (*2) 1.0% 7.
Triethanolamine 1.1% 8. Propylene glycol 1.0% 9. Black iron oxide
10.0% 10. Kaolin 10.0% 15 11. Water-soluble copolymer having
alkyl-modified carboxyl groups (Examplé‘;l) 0.2% 12. Sodium hydroxide
0.08% 13. Sodium carboxymethylcellulose 2.5% 14. Sodium chloride

Ockp 201 Preservative.q.s. 184 Distilled water balance to 0056 SUm, 5 ge s,

g.s.: quantus sufficiat *2: YODOSOL GH810 manufactured by Nippon

NSG btd. 2[007 7] 25 Referential-Example HGompopentsridd shewdvars was

below were added at the 35 respective percentages and dispersed by roll
mikipg rEhie resuktartwas mihtintosa inotd ag a high temperature. Then,
lipstick was prepared by filling the cooled and molded product into a
container. 5 1. Candelilla wax 5.0% 2. Ceresin 5.0% 3. Carnauba wax
3.0%

1. Stearic acid 2.0%
2. Carnauba wax 2.0%
3. Beewax - 3.0%
4. Polyoxyethylene sorbitan POE(20) monooleate 1.0%
5. Borbitan sesgulioleate 0.5%
5. Alkyl acrylate copolymer emulsion (*2) 1.0%
7. Triethanolamine 1.1%
8. Propylene glycol 1.0%
9. Black iron oxide 10.0%
10. Kaclin 10.0%

11. Water-soluble copolymer having alkyl-modified carboxyl

groups (Example 1) 0.2%

12. Sodium hydroxide 0.08%

13. Sodium carboxymethyvlcellulose 2.5%

14. Sodium chloride 0.1%

15. Preservative g.8.

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

*2: YODOSBCL GH81C manufactured by Nippon NSC Ltd.
[0077]
Referential Example 14

Components 1-11 shown below were added at

the
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4. Microcrystalline wax 3.0% 10 5. Glyceryl tri-2-ethylhexanoate 20.0% 6.
Isotridecyl isononanoate 20.0% 7. Diisostearyl maleate balance to 100 %

- sum 8. Water-soluble copolymer having alkyl-modified carboxyl groups
- (Example 4) 1.0% 15 9. Silicic anhydride 1.0% 10. Coloring agent g.s.

11. Preservative g.s. * g.s.: quantus sufficiat [0078[ 20 Referential
.Example 15 Components 1-11 shown below were added at the

respective percentages.anchheated at8Q G Furher, companents 12:17 1.

were added at the respective percentages, heated at 80 C and mixed.

Then; foundatiar wasprepareda2h HyLoohing With stiringa@6rdture. Then,
Lipophilic glyceryl monostearate 1.0% 2. Stearic acid 5.0% 3. Behenyl

alcohot £10%w4 sCetareg £:5% 515y Squaldne 5.0%h6. Titapilwioxidel molded
4.0% 7. Red iron oxide g.s. 8. Yellow iron oxide g.s. 9. Black iron oxide

g A0c10. Feleo 40% ontainer.

1. Candelilla wax ' 5. 0%
2. Ceresin 5.0%
3. Carnauba wax 3.0%
4. Microcrystalline wax 3.0%
5. Glyceryl tri-Z-ethyvlhexanoate 20.0%
t&. Isctridecyl isononanoate 20.0%
7. Diisostearyl maleate balance to 100 % sum

8. Water-soluble copolymer having alkyl-modified carboxyl

groups (Example 4) 1.0%
9. S8ilicic anhydride 1.0%
10. Coloring agent g.s.
11. Preservative q.s.
* g.8.: gquantus sufficiat
[0078]

Referential Example 15

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

by cooling with stirring.
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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 15 groups (Example 4) 0.2% 15. Sodium hydroxide 0.08% 16.
Sodium PCA 1.0% 17. Distilled water balance to 100 o sum * g.s.:

quantus sufficiat 20 [0079] The cosmetic%@vhich use the water-soluble
copolymer having alkyl-modified carboxyl groups obtained in Examples
1-4s ojsture_texture wit ickiness. In addition, cosmetics o
and t%g\%%g) gg%%#n%? gi%%?ﬁyt%@%%ga%r%% ?ﬁscéﬁiéﬁe showed similar 1.0%
propetties, 37 Whatyve claimed is: 1. A water-soluble copolymer having oy,
alkyl-modified carboxyl groups which is obtained by polymerizing 100

parts byhweight of Gpeth) acrylic acid, 5-10 parts by weight of 5 lauryl 1 g9
(meth)acrylate, and 0-0.1 parts by weight of a compound having two or
miore ©f ethydénic unsaturated groups, wherein a 1 weight %-neutralizel. 5%
viscous liquid shows a viscosity of 1000 mPas or lower and a
transiittmeenst 95 % or higher, and when 1-7 parts by weight of sodiuim ¢ %
10 chloride is added to 100 parts by weight of the neutralized viscous

li§uid ! tHeftiguith sRWwS S highest viscosity of 10000-30000 mPas and & - 0%
tn?r.ls%iztganfe of 95 %)Q%r higher.

ron OX g.s.

8. Yellow iron oxide g.5.
9. Black iron oxide g.5.
10. Talc 4.0%
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

groups (Example 4) 0.2%
15. Sodium hydroxide 0.08%
16. Sodium PCA 1.0%
17. Distilled water balance to 100 % sum

* g.s.: guantus sufficiat
[007¢]

The cosmetics which use the water-soluble copolymer
having alkyl-modified carboxyl groups obtained in Examples
1-4 showed moisture texture without stickiness. In
addition, cosmetics and the like containing electrolytes

and the like showed similar properties.
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2. The water-soluble copolymer having alkyl-modified 15 carboxyl groups
according to claim 1, wherein the compound having two or more of
ethylenic unsaturated groups is at least one selected from a group
consisting of pentaerythritol allyl ether, gi thylene glycol diallyl ether,
polyethylene glycol diallyl ether and polyallyl 20 saccharose. 3. A
thickening agent comprising the water-soluble copolymer having

atkyl-medifiedscarbaxyl @roups according to claim 1 or 2.

1. A water-soluble copolymer having alkyl-modified carboxyl
groups ﬁhich is obtained by polymerizing 100 parts by
welight of (meth)acrylic acid, 5-10 parts by weight of
lauryl (meth)acrylate, and 0-0.1 parts by weilght of a
compound having two or more of ethylenic unsaturated groups,
wherein a 1 weight %-neutralized viscous liguid shows =z
viscositj of 1000 mPa-+s or lower énd a transmittance of
55 % or higher, and when 1-7 parts by weight of sodium
chloride is added to 100 parts by weight of the neutralized
viscous liguid, the liguid shows a hichest wviscosity of

10000-30000 mPa-s and a transmittance of 95 % or higher.

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

saccharose.

3. A thickening agent comprising the water-soluble
copolymer having alkyl-medified carboxyl groups according

to claim 1 or 2.



