1 WATER-SOLUBLE COPOLYMER HAVING ALKYL-MODIFIED CARBOXYL GROUPS Technical
Fiel.d [0001] The present invention relates to a water-soluble copolymer having alkyl-modified
carboxyl groups. More specifically, t.he present invention relates to a water-soluble copolymer having
alkyl-modified carboxyl 10 groups, which may be preferably used as a thickening agent for cosmetics
and the like. Background [0002] 15A v rjety of copolymers are known as copolymers of (meth) acrylic
acid and alkyl (meth) acrylate, which are used in thickéning agents or cosmetics moisturizers for
cataplasms and the like; emulsifiers; suspension s abi zers for suspensions; and the like. For 20 ex a
copolymer obtained by reacting a specifie’dréunt'of 'ofefin-based un$aturated carboxylic acid
monomers and a specific amount of alkyl (metb)acrylate a ca . number of the alkyl group is 10-30)
(See Patent Document 1), a cc%pp‘o\fglr%r 6%%%@%%@%&@9 é%%%é?():#i{gﬁarﬁ%ﬁjﬁ h(J)$25 olefin-based
unsaturated carboxylic acid monomers and a specific amount of alkyl (meth) )acryiate (a carbon
-umber of the alkyl group is 10-30) and a cross linking agent (See Patent Document 2), a copolymer
obtained by reacting ©lefin-hasediunsaturated carboxylic acid monomers and alkyl (meth)acrylat- (a
carbon number of the alkyl group 5 is 8-30) (See Patent Document 3) and the like are known.

These copolyrnerd 8f(néth)acrylic acid and alkyl (meth)acrylate are used in the above applications
usually after dissolvito water and the like and nu [. ral ze wi alkali to form a neutralized viscous liquid
at a 10 concentration of aB6UtU. T 16 1 'weightS. 10603]" = - Thissneutraliz8d vists S tigtid hiad a
problem that their viscp?%gr% tr%nsmi]fgtance {ed,uges angqq?%aré é)ig?ngcxppolqy{%eur é)[(?cipggtgg when
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electrolytes used as Various 15 raw materials for proaucts or additives coexist even at relahvely low

concentrations. [0QQ41 ; r ; 4n, parficular.reoently, in a field.of cosmetics and theJike, cosmetics
containing high amounts of minerals and 20 the like in order to differentiate from other products as well
as various properties; for-exampie sgood-appeatancessuch asitkiansparency, ran-stickydexture and
the like are in the spotlight. Therefore, it is desired to invent a thickening agent -hg-h, can form a
neutralized vistoud 25 iftid Havitg &hy hviscositand ahigh Wl miftahce evendn tHepfesente of a

relatively high concentration of 3 ‘ _
for cosmetlcs and the 1like.
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electroes. In addition, from a viewpoint of reducing manufacturing costs,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 DocumentUS 5004598 Disclosure of the Invention [0006] The object of the
present invention is to provide a 15 water-soluble cop%lymer having alkyl-modified carboxyl groups
which is able to produce aneutralizedviscous liquid in which although its viscosity is very low when no
electrolyte exist® thé Vi&cBity gredfiy iterédsed WHéN efdefioftes arssaddetinvich RES A higls #idcosity
and a 20 high trlgaln;mitggm(ﬁe and Wthhgf\aS moist textures G\}/Vithout+stigkiness even in the presence of a
relatively high coRcéntration or lettrolfites, dnda thitkeRing ajerittontainifg the Same: [6007]
25Thepresentinventionrel 0, as will be described, water-soluble copolymer having alkyl-modified
carboxyl group%l.?[%bﬁér] gtc(?g(%)dA L\bv%;étgrf?oTt%bTéﬂ ?op%fylr?wbe?}{h)é\?iﬁg a?kcgﬁr%ogi(ﬁg‘g Iggr%bxﬁy %!r}:)ups
which is obtained by, polymerizing 100 parts 5 by weight of (methjacrylic,acid, 0.5:5 parts Q}!-s%%ght of
alkyl (meth)acrylate comprising an alkyl group having a carbon number of 18-24, and 0-0.1 parts by
weight of a gompeundiay! g twe er more ar ethylenie amsaturated, groups, whereina-1 weightr, .
%-neutraiized viscous liquid shows a 10 viscosity of 1500 mPa)s or lower and a transmittance of 90 %
or higher, and when 0.25&spartscmyoweight-af sodiurmehtdrideds added to 100 parts by wejght of the
neutralized viscous liquid, the liquid shows a highest viscosity of 15000-40000 mPa.s and a
transmittance of 9& %'oEKighera 15[0009] 1 s e(®) ThetWwatet-solubletbpolymerhavirsg alkylambdified
carboxyl groups according to (1), wherein the compound having two or more of ethylenic unsaturated
groups is at leadt'orie seletted fromi'a grotp cohsisting ot 20 senthbRythiltb I styitether: diethylehe
glycol diallyi ether, polyethylene glycol diallyl ether and polyallyi saccharose. [0010] 3)A
thickening agenit %épr%%ﬁsiﬁyé)th*eog{}éolﬁbllé%’“d%%é&%%? héy\iiﬁé 8ikyl-moditiedcdtbosyl groups

acuﬂdmgi%(LHgég§ntration of about 0.1 to 1 wesight %.
[0003]

This neutralized viscous liguid had a problem that
their viscecsity or transmittance reduces and a part of the
copoiymer precipitates when electrolytes used as various

15 raw materials for products or additives coexist even at
relatively low concentratiocns.

[0004]

In particular, recenily, in & field of cosmetics and

k.

the like

-

cosmetics containing high amounts of minerals and
200 the like in crder to differentiate from other products as
well as varicus properties, for example, good appearances
such as transparency, non-sticky texture and the like are

in the spotlight. Therefore, it is desired to invent a

thickening agent which can form a neutralized viscous
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in the presence ¢f a relatively high concentration of



5 [0011] present invention will be explained in detail as below, [0012]Additionally, in the present
invention, acryli 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 65-7.5. [0014] In the present invention, the water-soluble copolymer having alkyl-modified
carboxyl groups is obtained by polymerizing (meth)acrylic acid and alkyl (meth)acrylate 15 which
comprises an alkyl group having a carbon number of 18-24 and optionally a compound having two or
more of ethylenig unsatueated geoups. [0015] The alkyl (meth)acrylate which comprises an alkyl 20
group having a carbon number of 18-24 used in the present invention is an ester of (meth)acrylic acid
and higher alcohol whi¢h:cemprisesan,alkyt group havgracdarbor iumberuaf 18«24, for example, an
ester of (meth)acrylic acid and stearyl alcohol, an ester of (meth)acrylic acid and 25 eicosano , an
ester of (meth)a@afic aéid and betenyl sicohol, tan éstor 6fi(reth)aeryliceeidtand tetractsariol 6 and
the like. Among them, stearyl methacrylate, eicosanyl methacrylate, behenyl methacrylate and
tetracosanyl meftiEeiytate are preférably B5ed Bécatda ViseEsityproperties g tekturds are excellent
regarding neutralized viscous liquids of the water-soluble copolymer having_alkyl-modified carboxyl
groups obtaihed HefTranT B the Ghidb T tHe Fraserich of oidctrofytcs, RdiERAy: 25 n i
(meth) aorylate w}_hgjcg 63cg@epgi_ses an alkyl group having a carbon number of 18-24, commercial 10
products, for example, a product BLEMMER VMA7 0 manufactured by NOE' Corporation and the like
may be used. [0034 6] 5] When (meth) acrylic acid and alkyl (metn)acrylate which comprises an alky!l
group having a carbon number of 18-24 15 are combined in the present invention, either or both of
(meth) acrylic aqgid and atkybimeth)agrylate may beused atoneror in a combination of two or more,
respectively. [0017] The amount of alkyl 'meth) acrylate which comprises an 20 alkyl groups having a
carbon number 0F%8-24 us@d inthe present inveritivn 19 0.513parts by weight, more preferably 1-3
parts by weight with respect to 100 parts by weight of (meth) acrylic acid. When the amount of alkyl
(meth) acrylate Whichomp¥ises:are alkylgroWs Hevingoe? 25 carbon number of 18-24 is less than 0.5
carts by weight with respect to 100 parts by weight of (meth) acrylic acid, it

Disclosure of the Invention
[0006]

The object of the present invention is to provide a

165 water-scluble copolymer having alkyl-modified carboxyl

groups which i3 able to produce a neutralized viscous liguid
in which although its viscosity i1 very low when no
electrolyte exist, the viscosity greatly increases when
electrolytes are added, which has a high viscosity and a

20 high transmittance and which has molst textures without

Fh

stickiness even in the presence of 2z relatively high

concentration of electrolytes, and a thickening agent
containing the same.
[0007]

25 The present invention relates to, aswill be described,

water—-soluble copolymer having alkyl-modified carboxyl



is possible that a transmittance in the presence of electrolyte of a neutralized viscous liquid of the
obtained water-soluble copolymer having alkyl-modified carboxyl groups is insufficient, while when the
amount is more than 5 5 parts by weight, it is possible that water-solubility of the obtained
water-soluble copolymer having alkyl-modified carboxyl groups deteriorates. [0018] The compounds
having two or more of ethylenic 10 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. Amangdher, pentaerythritol allyi ether such as pentaerythritol diallyl ether, pentaerythritol
triallyl 15 ether and pentaerythritoi tetraall ' other and the like, diethylene glycol diallyl ether,
polyethylene glyicob diailyi ether and polyallyl succharose are morepreferable. These compounds
having two or more of ethylenic unsaturated groups may be used alone or in combination of two or
more 20 of them. [0019]L} AThesdmount ©f theicompuouhd ¥ragingtwy on tnore of eéthyledicunsdturated
groups used in the present invention is 0.001-0.1 parts by weight, more preferably 0.001-0.044 25
parts by weight Withtespelctds 10 parfstisy welgREGT e thae iy IR Acidl SWhen-the ambBuREsfthe
compound having 8 two or more of ethylenic unsaturated groups is more than 0.1 parts by weight, it is
possible that a fandifitaRGe theHréSents of eCiro e of & naUtralbed biscous K oF e
obtained water-§c_)llgbg€ C Iggl%lmer Q%viﬁj% glkykrgogiﬂ§% ](E%rbO)é I gﬁlgsldeée?ﬁriolgates or, ghlg qugid
becomes cloudéd. [8 20? n'the p}[esehF invention, a method for 6 t%lnin‘g't%eg\)/va?er-s“ol‘@ble

copolymer having, alkyl:-modified carbexyl 40-aroups Ry polymerizing (meth) acrdic.agid and 0.5-5

parts by weight of alkyl (meth)acrylate which comprises an alkyl group having a carbon number of

18-24 with respeetde 409 partsynweight of {meth)lacrylicacie and, optionaty,0-0-1-pars by weight of
a compound having two or more of ethyl enic 15 unsaturated groups with respect to 100 parts by

weight of (methyacey €iacickis nok espgetally Hmited bat ardmarythethods stuchyas. a meathodfos
polymerizing these materials by stirring them in a solvent under an inactive gas atmosphere in the
presence dfia polysterization initiatot 20rahnd the liké may:be used. {0024 Fm i dnactive gasesfor
producing an inact ye gas atmosphere include, for example, a nitrogen gas, an argon gas and the like.
25The aforemeftforiedEoRient Birot BSgacially lifmmeéd iisbiat ab theyedissolver(nethyacilic acid, alkyl
9 (meth)acrylate which comprises an alkyl group having a carbon number of 18-24 and a compound
having two or nfdre Bf effi§lentc anssttrdted drouBg batnotiHEo&ined Witer Sdfible  dpolytier

having alkyl-modified carboxXI roups and d(i not in@'bit a (g)ol merization reaction. Examples of
.v:LsaoUTs i3 GlaJll r The lC%Lll 300w = nl%l’IESt_ Vl?COSLtCS{' O
such a solvent inClude, for éxample,’ normal pentane; normal hexane, normal heptane, Cyclopentane,

cyclohexane anflthg ke, dyeng them, normalhexang and nprpal hepiang are prgferably used.
15 [000¢9]

{2} The water—-soluble copolymer having alkyl-modified
carboxyl groups according to (1}, wherein the compound
having two or more of ethvylenic unsaturated groups is at
least c¢ne selected Zrom a group consisting of

20 pentaervthritol allyl ether, diethylene glycol diallyl
ether, polyvethylene glycol diallyl ether and polvallyl
saccharose.

[0010)

(3) A thickening agent comprising the water-scluble

25 copolymer having alkyl-modified carboxyl groups according

to (1) or (2).



10[0022] The amount of the solvent to be used is preferably 300-5000 parts by welght with
respect to 100 parts by weight of (meth)acrylic acid from viewpoints of improving stirring workability
and economy. 15[0023] The aforementioned polymerization initiator is preferably a radical
polymerization initiator for example, a, a ' -a zo sobutyronitrile , 2, 2 ' -azobis-2 ,
4-dimethylyarelonitrile 20 2, 2' -azobismethylisobutylage and the like. Among them, 2, 2' -azobismethyl
sobutylate is preferably used from a viewpoint that a high molecular weight or 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)acrylic acid.
When the amount of thegolymerzationiimitiator isdessithan G:@0003xheles dtlisipossiiethata s
polymerization reaction rate is slow to be not economic. When the amount of the polymerization
initiator is more tl¥are®.002 moles is possible that polymerization progresses rapidly to make reaction
control difficult. [0025] = The reaction temperature is preferably 50-90 00, more preferably 55-75 C.
When the reactiof $ermperatufe’id Iowérthan 50 007 it i FosSilie Tt the VigBds feActifir $dlutidh
increases to.make uniformly-stirring difficult. When the reaction %em erature is above 90 Q0, it is
possible thel polyictizafién Brogretsad il (o T fake rHCHAN Erol AU - > fhefreaction
time, which dep?rgg 951 éhcerre§ctionatgmgerature, is usually 0.5-5 hours. [0026] The water-soluble
copolymer having al yl-modiﬁ’e&ﬁo carboxyl groups of the present invention may be obtained by
heating the reacsti@msg)gution for example at 80-130 00 after completion of the reaction to evaporate the
solvent. When the heating temperature is sower than 80 C, it is possible that it takes long time to
evaporate the solvent.25:When-the_heating temperatureris-abavesk30 0@t isgossible: on for
LhatWater-solubility of the obtained water-soluble 11 copolymer having alkyl-modified carboxyl groups
deteriorates. [0G2v4 Thewaterisohibte copolymer havingiatkyl-moddied Hkearhioxyl| groups thiise
obtained is characterized in that a | weight %-neutralized viscous liquid obtained from the copolymer
shows a vis€osifyiafull500mPa.3 oplower 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 liquid,
the liquid shows! @higHest viscosity of 15000-40000 mPays and a transmittance of 90 % or higher.
Usually, a ligus considered to be transparent when a transmittance is 90 % or higher. [0028] In
viscosity measurements? 1-W&idht % Selitrati ZéF A5 CSUS liquits KaviRg with A5H 6f 85275 Whith is
formed by dissoglvair%g a vﬁrgdf}{ermjwr}gg ﬁQ%uer]é 01:3 @ebv%agefrfsolu?ﬁbcl)% g%pql%m%rg foan ggpkopriate
amount of pure Water with's irr}’n'“g and-adding apre&eterrﬁiﬁec?éoncentrétlon of sodium ~

|

pelymerizing (meth)acrylic acid and alkyl {methjacrylate

15 which comprises an alkyl group having a carbon number of
18-24 and optionally & compound having two or more of
ethylenic unsaturated groups.

[0615]

;..._l

The alkyl (meth)acrylate which comprises an alkyl

20 group having a carbon number of 18~24 used in the present
invention 1s an ester of (meth)acrylic acid and higher
alcohol which comprises an alkyl group having a carbon
number of 18-24, for example, an ester of (methjacrylicacid
and stearyl alcohol, an ester of (meth)acrylic acid and

25 eicosanol, an ester of (meth)acrylic acid and behenyl

alcoheol, an ester of (methjacrvlic acid and tetraccesancl



20 hydroxide or, if required, electrolyte-added solutions prepared by adding a predetermined amount
of sodium chloride and stirring are used as evaluation samples fter standing for one hour. Viscosity
is measured at 25 C after one minute rotating at a rotational speed of 20 rpm by using a EH type
rotational viscometer with a spindle rotor No. 6. 12 [0029] h the present invention, a transmittance
is measured at a wavelength of 425 nit in a cell with &light path length. of 1 cm after degassed a
sample by centrituging. 5[0030] For example, neutralized viscous liquids which has a pH of 6.5-7.5
and contains the mafetrsolublescopdlymerhaviag alkyt-modifiediedarbexyt gloups aceordirgetoithe
present invention at about 1 weight | may be used as a 10 thickening agent for cosmetics and the like,
wherein the neutfalized-viscotisdiquieis e fornfed byaissoingthe eepdljrhéetepiiré Water such as
deionized water and neutralizing with alkali. Alkalis used to neutralize the copolymer solution are 15
not particularly FfiitetFisut ircilide AK& metat Rydroides Sich a¥°STuimT hydrokidé tdnfines such as

triethanolamine, diisopropanolamine, and the Ilke. Amonhg therq,lsodlurQ hé()}lrgxide is preferably used.
[0031] 20The nélftfHizd visCouiquids bbtained fidm thié Water-s6luble"Copolymer having

alkyh-modified camoxyl.aruns.agearding o the piesent invantiop.have. a.yary joycvisasyuiten no

electrolyte exists and have a greatly increasedviscositywhenelectrolytesarea Further, the neutral

zed viscous liquids,haye a high visgasity-and.a bighitrapsmittance and have maist textureswithput 13

stickiness even in the presence of a relatively high concentration of electrolytes. [0032] It is not clearly

understood why:the water-soluble § €opelymet havirg: alky=medified earbexyl grosps according to the
present invention shows the above property. However, it is presumed that by using a specific amount
of alkyl (meth)aerytate- which comprises an adkyk gioupriavingaccarbert: rumbercof 18:24; the alkyl
groups having a carbon 10 number of 18-24 introduced into the water-soluble copolymer having
alkyl-modified carbexykgrbups @ssotiateiwith each bher imEaragitesds S6lulidn vizdEydesphobic
interaction to increase viscosity and thereby effects of ectrolytes change. 15[0033]  Accordingly,
use ofthewkter-8a1GbIe opolynier ARG éﬁ‘kyl-%n%ﬁiﬁ@dl%rté}x@wr%ﬁp\é%nc SrdiRg to- the Présent
invention allows manufacturing cosmetics excellent in transparency and having moist texture without
stickiness 20 reGdrdi&ss of 8 TEIafidely Aigh Toficentiation 6fvdriptis Becttdijtes as additives.

Such cosmeticsriag?lq%e', for example, lotion, emulsion, serum, cream, cream pack, massage cream,
cleansing cream, cleansing gel, cleansing foam, sunscreen, styling gel, 25 eyeliner, mascara, lipstick,

mumkmonamjme”h%gygﬂmeth)acrylicacidandalkyl(H@th)acrylatewhich

comprises an alkyl group having a carbon number of 18-24

15 are combined in the present invention, elther or both of

(methlacrylic acid and alkyl (meth)acrylate may be used

alone or in a combination cf two or more, respectively.

[0017]

The amount of alkyl (meth)acrylate which comprises an

20 alkyl groups having & carbon number of 18-24 used 1n the

present invention is 0.5-5 parts by weight, more preferably

1-3 parts by weight with respect to 100 parts by weight of
(methlacrylic acid. When the amount ©f alky.l

{(meth)acrylate which comprises an alkyl c¢roups having a

25 carbon number of 18~24 is less than 0.5 parts by weight with

(meth)jacrylic acid, it

Fh

respect toe 100 parts by weight o



14 In addition, due to a low viscosity in the absence of electrolytes, those thickening agents are
very useful from a viewpoint of manufacturing efficiency for cosmetics and the like. That is, since a
viscosity of a solution may be 5 maintained to low in a variety of manufacturing processes before
adding electrolytes, working efficiencies reaction process, a transfer process, a heating process, a
compounding process and the like before adding electrolytes may be greatly,improved by leaving a
process 10 for adding electrolytes later. Effect of the Invention [0035] The present invention provides a
water-soluble 15 sopalymerhaving alkylmadifistscatrhoahgroups which i able 4o produce a
neutralized viscous liquid in which although its viscosity is very low whn no electrolyte exists, the
viscosity greatlycihereases whencelestrofytas are addedy which hasla ighwiscositycani ashige 20
transmittance and which has moist textures without stickiness even in the presence of a relatively high
concentration of‘éle&tFolytes ' Best nictle ForEatryingrout e Mveitibn™BI0036F Fhé presert/ihvention
will be specifically explained 15 below by eferring to the following Examples, S:qmparativeﬁxamples
and Referential ExaHipfes: Howéver [the bresent Hventior i5Tieve? finfited by thdse BRampied F0037] -
Example _Intqa 5_‘0192_n5'31Lﬁ-)fouhrI ggcl&eg fl%sk e ui%%edsw'th a stirrer, a %hﬁ_egmgmet‘e&b% ity of
anitrogenblgwingté]bae“‘"aﬁdao%ndenger, Were“pl%lce 25 g”%b"."GeZS’ fncél“es‘"f of ééryﬁc%"éud“;“g)AByg of
BLEMMER VMA7amagutactured by NOR CQRRORATION (g-mixtyre, gomprising 10,20:20- paris by
weight of stearyl methacrylate, 10-20 harts by weight of eicosanyl methacryl ate,"’59-80 parts by weight
of behenyl methagrylate and -parbhy weight-ordesstof detracosanyl mathacrylate) as alkyl
(meth)acrylate wflicn comprises an alkyl group having a carbon number of 18-24; 15 150 g of normal
hexane and 0.081 @1(8.00035 moles) of 2,2'-azobismethylisobutylate. The mixture was stirred and
mixeduniforhl followed by blowing a. nitrogen. gas into the solution in order to remove oxygen existing
in the upper room of tHetreactorvessefithelrawimatetials and the 26 solvent: Ther raireaction was
conducted for 4 hours at 60-65 00 under a nitrogen atmosphere. After the reaction completed, the
formed slutfy was Eeated &t 90 00 - evaporate Wormalhexie and: pthereferéstaiiiaso
dri.edunder reduced pressure at 10mmHgat11000fo 8hours 95 to obtain 43 a of the water-soluble
copolymer havifg 4676638 B@mplet2 Y Tk m&inet it EXAFPIB Uivas followdd 6&t th8 @mount of

BLEMMER VMAT manufactyred by NOF: CORPORATION was § shanged 19 1:35.4to obtain 44 g of

preferable. Among them, pentaerythritol allyl ether such
as pentaerythritol diallyl ether, pentaerythritol triallyl
15 ether and pentaerythritol tetraalliyl ether and the like,
diethvylens glycol diallyl ether, polvethylene glycol
dizllylether andpolyallyl succharose aremore preferable.
These compounds having two or more of ethylenic unsaturated
groups may be used alone or in combination of two or more
26 of them.
[00189]

The amcunt of the compound having two ©r more oI
ethylienic unsaturated groups used in the present invention
is 0.001-0.1 parts by weight, more preferably 0.001-0.044

252 parts by weight with respect to 100 parts by welght of

(meth)acrylic acid. When the amount of the compound having



copolymer having alkyl-modified carboxyl groups as white fine powder. [0039] Example 10The manner
in Example | was followed but the amount of BLEMMER VMA70 manufactured by NOR
CORPORATION was changed to 2.25 g to obtain 45 g of the water-soluble copolymer having
alkyl-modified carboxyl groups as white fine powder. 15[0040] Example 4 The manner in Example
1 was followed but 0.02 g of pentaerythritol a]. ly' ethes was added in addition to 45 g (0.625 moles) of
acrylic acid, 0.45 g of BLEMMER VMA70 20 manufactured by NOF CORPORATION, 150g of normal
hexane and 0.081g (2.00@35-motes) et 2-azehismethylisobutylate to abtainA3 g of theraterseluble
copolymer having alkyl-modified carboxyl groups as white fine powder. [0041] 25 Example 5 The
manner in Exaniplé 4owasfollowed buteramount I pLEMMER VIMAZD mahufactemed: by NOE
CORPORATION was changed to 1.35 g to obtain 44 g of the water-soluble copolymer having
alkyl-modified carboxlegrowsssas whiteofinespowider J0042] Example 6 1t rFielmaAneétin Bxample 4
was followed but the amount of BLEMMER VMA70 manufactured by NOB CORPORATION was
changed to 2.25 ¢ ¥ 6btamta5-§ 6f the Witdrssolbid $6 c6PoNmerhavity Ak iprodiffiet -cstboxyl
groups as white fine powder. [0043] Comparative Example | Into a 500 mL-four neckedask
eguiopedwtiirer® %ﬁtﬁ&?n% etér; acrﬁﬁg)&eéﬁyéoﬁ/m%%gﬁe%%b Hcondanser, Were placed 456 (0.625
moles)acrylic a%g:;c%%% C pgﬂtaggyyito allyl ether; 150 g of normal hexane and 0.081 g (0.00035
moles) of 2,2'-az(5b|smet%yl|so%utyTaté. The mixture was stirred and mixed uniformly followed by 20
blowing a nitrogggm]into the solution in order to remove oxygen existing in the upper room ofreactor
vessel, the raw materials and the solvent. Then, a reaction was conducted for 4 hours at 60-65 C
under a nitroaen atmosphare -Afierdh seaction-eempleted, thedfermed Lo slurmry washeated at-Q0 C to
evaporate normal hexane and, further, the resultant was dried under reduced pressure at
water-soluble copolymer having alkyl-modified carbozyl

10 groups by polymerizing (meth)acryliic acid and 0.5-5 parts
by weight of alkyl (meth)acrvlate which comprises an alkyl
group having a carbon number of 18-24 with respect to 100
parts by weight of (meth)acrylic acid and, coptionally 0-0.1

parts by welght of a compound having two or more of ethyleni

e

15 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 a solvent under an inactive gas
atmosphere in the presence of a polymerization initiator
20 and the like may be used.
(0021
Inactive gases for producing an inactive gas atmosphere
incliude, for example, a nitrogen gas, an argon gas and the

like.



18 10 mmHg at 110 C for 6 hours to obtain 42 g of the water-soluble copolymer having alkyl-modified
carboxyl groups as white fine powder. [0044] Compara ve Example 2 The manner in Comparative
Example 1 was followed but 0.9 g of stearvl methacrylate was added in addition to 45 g (0.625 moles)
of acrylic acid, 0.09 g of pentaeryt ritol ailyi ether, 150 g of normal hexane and 0.081 g (0.00035 10
moles) of 2,2'-azobismethylisobutylate to obtan 44 g of the water-soluble copolymer having
alkyl-modified carboxyl groups as white fine pa [0045] Comparative Example 3 15The manner in
Example 1 was follewed bHut-0:42 gof stearyimethacrylate :0.42 g:0f eicosamdmethaerylare;and 1.86 g
of behenyi metracrate were used in place of 0.45 g of ELEMMER VM147 0 manufactured by NOE
CORPORATION to-ahtainrd 6rdp efrthewalst-soluble: copolymer-having & emadified 20 carboxyl:groups
as whia powder. [0046] Main raw materials and their amounts used in Examples 1-6 and
Comparative Exampiesily3 are surmmatized intFables b and: 2 126:[004F] 19 Tabletlz avsylic acid [4]
alkyl (meth)acrylate Es] pentaerythritol allyl ether 45 (100) 45 (100) 45 BLENMER BLEMMER =MEE
VMA?OVMA70V’M&WU.&9%§P§5 (339%1(55{1@1‘ having ailkyl-medified carboxyl

5 groups and do not inhibit a polymerization reaction.
Examples of such a solvent include, for example, normal
pentane, ncrmal hexane, normal heptane, cyclopentane,
cyclohexane and the like. Among them, normal hexans and
normali heptane are preferably ussad.

10 [00z22]

h

The amount ¢of the solvent to be used is preferably

300-5000 parts by weight with respect to 100 parts by weight

Hh

of (meth)acryvlicacid from viewpelints of improving stirring
workability and economy.
15 10023)
The aforementioned polymerization initiater is
preferably a radical polymerization initiator for example,
o, —azoiscbutyronitrile,

2,2"-azobis-2,4~dimethylvarelonitriie,

20 2,27 -azobismethylisobutylate and the like. Among Them,

th

rom =

Hh

2,2 "-azobismethvliscobutylate i1s preferably used
viewpoint that & high molecular weight of water-soluble
copolymer having alkyl-modified carboxyl groups can be
obtained.

25 [0024]

Ths amount c¢f the polymerization initistor to be used



ELEMEER ELEMMER ELEMMER VMA70VMA70VMAT70 0.45 (1)1.35 (3)2.25 (5) 0.020.020.02
(0.044)(0.044)(0.044) [0] 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. [0048] Table 2 Main raw materialComp. Ex. 1Comm. Ex. 2Comp. Ex. 3 acrylic acid [4]
45(100) 45(100) 45(100) alkyl (meth)acrylate [g] steadyl methacrylate 0.9(2) stearyl methacrylate,
eicosanyl methacrylate, behenyl methacrylate 2.7(6)[Sum) [g] The numerical number in a
parenthesis indicates:an. amolnt Of. thé vespettivEirammatetiads. inpartsspyeweight withtassuming the
amount of the acrylic acid used as 100 parts by weight. [0049] Evaluations In order to evaluate
properties as a tiiekehircageht 5 efvater-soitibié copélymiers having alk§l-Erodificas-%y L20 groups
obtained in Examples 1-6 and Comparative Example 1-3, viscosity and transmittance measurements
were carried out Fegatding Fwetght 95-Retift&fizedVictBHs iFGidE of réspettive E5potyitérs Al

electrolyte-added ssolutLons 5 Qregaregg)éqd?djnocgodigmghIﬁocr:idg'&oct)heliggidggndrgig(ineg. Further, among
these electrolytg%dggd solttions; those SAOWINQ thé highest wsco‘%ity were sﬁbjécte % 8 oisture

sengmyte%. When the amount of the polymerization initiator is more than

0.002 moles, it 1s possible that polymerization progresses
rapidly to make reaction control difficult.
[0025]
The reaction temperature is preferably 50-30 °C, more
10 preferably 55-75 °C. When the reaction temperature is
lower than 50 °C, it is possible that the viscosity of the
reaction sclution increasss Lo make uniformly-stirring
difficult. When the reaction temperature is above %0 °C,
it 1s possible that polymerization progresses rapidly to
15 make reaction control difficult.
The reaction time, which depends on the reaction
temperaturs, 1s usually 0.5-5 hours.
[0026]
The water~soluble copolymer having alkyl-modified
20 cearboxyl groups of the present invention may be obtained
by heating the reaction solution for exampls at 80-130 °C

2 solvent.

oy

after completion of the reaction Lo evaporate t
When the heating temperature is lower than 80 °C, it is

possible that it takes long time To evaporate the solvent.

()
=]

Wnen the heating temperature is above 130 °C, it is possible

that water-solubility of tThe obtained water-soluble



[0050] 10 (1) Preparation of evaluation samples Three grams of each of the water-soluble
copolymers having alkyl-modifier, carboxyl groups obtained in Example 1-6 and Comparative
Examples -3 was gradually added and dissolved to 280 g of pure water (deionizedwater) with 15
stirring. To the solution was added 17 g of 6 weight 5-sodium hydroxide to form 1 weight 5-neutralized
viscous liquids with a pH of 6.5-7.5. In addition, 0.25-B:weight 5-electrolyte-added solutions wereep
red by adding 0.75¢9,1.59,2.259,349,6 9,99, 15g or 15 g 20 of sodium chloride to 300 g of 1
weight 5-neutralizedbvigeaus ligaidsobtakd agcording 1d thednannesr as e same as above in order to
evaluate properties of these neutralized viscous liquids in the presence of electrolytes. 25[0051 21
weight %-neutrdlizedviseoas kguids and the various weight %-electrolyte added solutions were used
as evaluation samples after standing for one hour. [0052] (2) Viscosity measurement With respect
to each of. the éviiiation samples, viscosity was measured at 25 C after one minute rotating at a
rotational speed of 20 rpm. byusinga Oh type rouatronal viscometerwitha spindle rotor No, 6.
Measurement results 16 are"Shomin i TABI6S 3. 7 [60531(3) Trmeritiance Mekstrement =2 with
respect to each of the evaluation samples, U transmittance was measured at a wavelength of 425 nm
in a 15 coltht path 168Gt of 1 ort affer dagassed by centrifiging & 2000 rorm for 30 finuiés. Usually,
a li.guid ered to;be, ransparent hy yisuahobservation when - ransmittance:is §0.%60rhigher, .
Measurement results are shown in Tables 3-7. 20[0054] (4) Sensory Evaluation on Texture Respective
evaluation Sam@@écy‘i%%xh&ﬂf@ﬂ dhe ighestviscos y in viscasity measurements,with respgctfo each
of the ate soluble copolymers having 25 alkyl-modified carboxyl groups obtained in Examples 1-6 and
22 consisting of:5 memand::women £ TexXtute wastevaluated basedworefeeing?when thersample was
spread with fingers. Evaluation criteria are as follows:

weight of sodium chloride is added to 100 parts by weight

16 of the neutralized viscous liguid, the liguid shows a
highest visceosity of 15000-40000 mPas and a transmittance
of 90 % or higher. Usually, a liguid is considersd to be
transparent when a transmittance is 90 % or higher.
(0028]

In viscosity measurements, 1 welght %-neutralized

fa—
T

=

viscous liguids having withapHof 6.5~7.5, which is formed
by dissclving a predetermined amount ¢of the water-scluble
copolymers to an appropriate amount o©f pure water with
stirring and adding a predetermined concentration of sodium
20 hycdroxide or, if reguired, electrolyte-added solutions
prepared by adding a predetermined amcount of sodium
chloride and stirring are used as evaluation samples after
standing for on= hour.
Viscosity 1s measured at 25 °C after ons minute

rotating at a rotational speed of 20 rpm by using a BH type

e
(3

rotational viscometer with a spindle rotor No. 6.



A: moisture B: relatively moisture C: no impression D: sticky [00551 Additionally, when 70 % or more
of the panelists score 10 "A: moisture” or "B: relativelymoisture” to a sample, the sample is considered
to snow moisture texture. The evaluation results are shown in Tables 8-9. 23 [0056] Table 3
AmountEx. 1Ex. 2 of NaCl added [gl Viscosity [mPa-s] Transmi- ttance 1%7 RemarksViscosity [mPa.s]
Transmi- ttance [96] Remarks 0 100 99 270 98 0.75 950

(60291
In the present invention, a transmittance is measured
at a wavelength of 425 nm in a cell with a 1ight path length

of 1 cm after degassed a sample by centrifuging.

&3]

[0030)

For example, neutralized viscous liguids which has a
pH of 6.5~7.5 and contains the water-soluble copolymer
having alkyl-modified carboxyl groups according to the
present invention at about 1 weight % may be used as &
10 . thickening agent for cosmetics and the like, wherein the

neutralized viscous liguids are formed by dissolving the
copolymer to pure water such as delonized water and
neutralizing with alkali.

Alkalis used to neutralize the copolymer solution are

15 not particularly limited but include alkali metal

hyvdroxides such as sodium hydroxide, amines such as
triethanolamine, diisopropanclamine, and the like. Among
them, sodium hydroxide 1s preferably used.

(00317
20 The neutralized viscous liguilds obtained from the
water-soluble copolymer having alkyl-modified carboxyl
groups according to the present invention have 2 very iow
visceosity when no electrolyte exists and have a greatly
increased viscosity when electrolytes are added. Further,

the neutralized viscous liguids have 2 high viscosity and

2
(14
4

a high transmittance and have molst textures without



98 10350 98 1.5 1650 98 15900 98 Sample for S.E. 2.25 2100 96 15000 98 3 1000 95
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20

Lo
31

13
stickiness even in the presence of a2 relatively high
concentration of electrolytes.
[0032]

It is not clearly understood why The water-soluble
copolymer having alkyl-modified carboxyl groups according
to the present invention shows the above property. Howsver,
it 1s presumed that by using a specific amount of alkyi
(meth)acrylate which comprises an alkyl group having a
carbon number of 18-24, the alkyl groups having a carbon
number of 18-24 introduced into the water~scluble copolymer
having alkyl-modified carbbxyl groups assocliate with sach
other in an agueous solution via hydrophobic interacticon
to increase viscosity and thereby effects of electreclytes
change.

100

()

3]
Bocordingly, use of thewater-solublie copolymer having
alkyl~-modified carboxyl groups according To the pressnt
invention allows manufacturing cosmetics excellent in
transparency and having molst texture without stilckiness
regardless of a relatively high concentration of various
glectrolytes as additives.

Such cosmetics include, for e2xample, lotion, emulsion,
serum, cream, cream pack, massage cream, Ccleansing crean,
cleansing gel, cleansing foam, sunscreen, styling gel,

eyeliner, mascara, lipstick, foundation and the like.

[0034]



14500 97 6 700 94 13350 94 9 5000 92 3950 60 12 15000 90 Sample for 400 phase sep. S.E.
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In addition, due to a low viscosity in the absence of
electrolytes, those thickening agents are very useful from
a viewpoint of manufacturing efficiency for cosmetics and

the like. That is, since a viscosity of a solution may be

maintained to low in a variety of manufacturing processes

I
i

before adding electrolytes, working efficiencies 1

Poa

b

-

3

reaction process, a ansier process, a heating process,
a compounding process and the like before adding

electrolytes may be greatly. improved by leaving a process

for adding electrolytes later.

Effect of the Invention

The present invention provides a water-soluble

copolymer having alkyl-modified carboxyvl groups which 1s

able to preoduce a neutralirzed viscous liquid in whicHh

[8H)
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exists, the viscosity greatly increases when electrolytes
are added, which has a high viscesity and a high
Ttransmittance and which has moist tTextures without
stickiness even in the presence of a relatively high

concentration of electrolvtes.

Best mode for carryving out the Invention

The present invention will be specifically explained

k.



1510750 88 50 phase sep. * S.E. Sensory Evaluation * phase sep.: phase separation 24 [0057]
Table Amount of NaC1 added gl Ex.3 Ex.4 Viscosity [mPa.s] Transmi- ttance Pol
15
below by referring to the following Examples, Comparative
Examples and Referential Examples. However, the present
invention 1is never limited by those examples.

003

[

-

5 Example 1
into a 500 mL-four necked flask equipped with a stirrer

& thermometer, a nitrogenblowing tube and a condenser, were

[ON
[ow;

vlaced 45 g (0.625 moles) of acrylic aci .45 g of BLEMMER

F

VMATO manufactured by NOF CORPORATION (a mixture comprising

Fh

ht of =t

D

10 10-20 parts by wei

8]

aryl methacrylate, 10-20 parts

£

by weight of eicosanyl methacrylat

8

, 59-80 parts by weight
of behenyl methacrylate and 1 part by weight or less of

tetracosanyl mathacrylate) as alkyl {(meth)acrvlate which

comprises an alkyl group having a carbon number of 18-24;

[u—)
3}
—

50 ¢ of normal hexane and 0.081 ¢ (0.00035 moles) of

B

;2" ~azobismethylisobutvlate.

and mixed uniformly followed by blowing a nitrogen
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the sclution F TeMOVE OXYUEen e
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n
ot
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room of the reactcr vessel, tThe raw materizls and the

20 solvent. Then, a2 reaction was conducted for 4 hours at
60-65 °C under a nitrogen atmosphere. After the reaction

completed, the formed sliurry was heated at 90 °C to

evaporate ncermal hexane and, further, fThe resultant was

.
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to obtain 43 g of the water-scluble copolvmer having

alkyl-modified carboxyl groups as white fine powder.

ot



Resmarks Viscosity [mPa.s] Trangmi- ttanm [%1 Ram*grks 0 900 99 110 99 0.75 25850 98 Sample
for 100098 S.E. 1.52075096 1800

16

(0038

Example 2

The manner 1in

T

cxample 1 was followed but the

L

amount
of BLEMMER VMAT(O manufactured by NOF CORPORATION was

P

5 changed to 1.35 ¢ toc obtain 44 g of the water—-soluble
copoliymer having alkyl-modifisd carboxyl groups as white
fine powder.

[0039]
Exampie 3
10 The manner in Exampie 1 was Zollowed but the amount
of BLEMMER VMA7(C manufactured by NOF CORPCORATION was
changed to 2.25 g to obtain 45 g of the water-scluble
copolymer having alkyl-modified carboxyl groups as white
fine powder.
15 [o040!
Example 4
The manner in Example 1 was followed but 0.02 g of
pentaerythritol allyl ether was added in addition to 45 g
(C.625 moles) of acrylic acid, 0.45 g of BLEMMER VMA7(
20 manufactured by NOF CORPORATION, 150 g of normal hexane and

{0.00035 moles! of 2,2" —azcobismethyliscbutylate to

obtain 43 g of the water-scl

[. F
jon

ble copolymer having
alkyi-mnocdified carboxyl groups as whi

[00471]

i
J

o
N

Example 5

3
£z

xample 4 was followasd but

£ amount

[
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of BLEMMER VMAT0 manufactured by NOF CORPORATION was
changed to 1.35 g to obtain 44 g of the water-soluble

i

copolymer having alkyl-modified carboxyl groups as whit

[

fine powder.

3
o
>
s
[

The manner in Example 4 was followed but the amount

of BLEMMER VMAT0 manufactured by NOF CORPORATION was

changed to 2.25 g to obtain 45 ¢ of the water-soluble

oy

10 copolymer having alkyl-modified carboxyl groups as wh

=Y
Lo

[

Comparative Example 1
Into a 500 mL-four necked flask equipped with a stirrer,
15 a thermometer, a nitrogen blowing tube and a condenser, were

placed 45 ¢ (0.625 moles) of acrvlic acid

~e
>
>
o
o

o]

Fty

pentaerythritol allyl ether; 150 g of normal hexane and

)
O
™
'“Vl

To!
<
o
o
[a»]
(W
[
=
o
fot
®
0

&
o
no

;2" -azobismethvlisobutylate.
The mixture was stirred and mixed uniformly feollowed by

P

20 blowing a nitrcgen gas into th

®

solution in order to ramovs
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 a2 nitrogen

atimosphere. After the reaction completed, the formed
25 slurry was heated at 90 °C to evaporate normal hexane and,

further, the resultant was dried under reduced pressure at



phase sep. 15250 90 Sample for ~ S.E. 15 phase sep. 10400 87 *S.E.Sensory Evaluation *
phase sep.: phase separation [0058] Table 5

10

20

18
10 mmHg at 110 °C for 8 hours to obtain 42 g of the
water-scoluble copolymer having alkyl-modified carboxyl
groups as white fine powder.
[0044]
Comparative Ixample 2

Th er in Comparative Example 1 was followed but

.
-

]

0

man

C.9 g of stearyl methacrylate was added in addition to
g (0.625 moles) of acrylic acid, 0.0% g of pentaerythritol
a-lyl ether, 150 g of normal hexane and 0.081 ¢ (0.0003%
moles) of Z,2"-~azobismethylisobutylate o obtain 44 ¢ of
the water-scluble copolymer having alkyl-modified carboxyl

groups as white fine powder.

[004

51
et

H

Comparative Example 3

The manner in Example 1 was followed but 0.42 ¢ of

=

stearyi methacrylate, 0.42 ¢ of eicosanyl methacrylate and

1.86 g of behenyl methacrylate were used in place of 0.45

1 and 2.

004

-3



047098 150099 0.75 10300 98 26000 98 Sample for
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Tabie 1
Mzin raw material | Ex. 1 Ex. 2 % Ex. 3 Ex, 4 Ex. & Ex. 6
acryiic agld 45 (100} | 45 (L00y ; 45 {100} | 45 {100} | 45 (100} | 45 {100}
[gl
alkyl BLEMMER | BLEMMER | BLEMMER | BLEMYER | BLEMMER | BLEMMER
{meth) acrylate VMATC VMRTO VianT0 YMATO VAT O VHMATO
[erl 0.45 (1) | 1.35 (3) | 2.25 {B) | 0.45 (1) | 1.35 (3} | 2.25 (B)
pentaerythritol - - - G.02 G.62 .02
allyl ether {0.044) {0.044) {0.044)
Lg]

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.

[0048]

Table 2

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

acrylic acid 45 (100) 45 (100} 45 (109)

Lgi

alkyl - stearvl stearyl

(meth) acrylate methacrylate methacrylate,
eicosanyl
émethacrylat@,
behenyl
methacrylate

{g] - 0.9 (2) 2.7 (&) [Bum]

pantaerythritol 0.09 (0.2) 0.08 (0.2) -

allyl ether

(gl

The numerical number in a parenthesis indicates an amount

of the respective raw materials in parts by weight with

assuming the amount of the acryvlic acid used as 100 parts

by weight.
[0049]

Evaluaticns

In order to evaluate properties as a thickening agent

of water-soluble copolymers having aikyl-modified carboxyl



S.E.

2.25 15500 97 18000 94 316000 96 13500 92 6 15050 94 2800 68 9 7850 60

20

groups obtalned in Examples 1-¢6 and Comparative Example 1-3,

viscosity and transmittance measurements were carried ocut

o0

ght

[

regarding 1 we

-neutralized viscous liguids of

respective copolymers and electrolvte-added solutions

Further, among these electrolyte-added sclutions,

o prepared by adding sodium chloride to the liguids and mixing.

those

showing the highest viscosity were subjected to a moisture

sensory test,.
(00301

10 (1) Preparation of evaluation samples

O

Three grams of sach of the water-soluble cop

having alkyl-modified carboxyl groups obtained in Ex

Py

1-6 and Comparative Examples 1~3 was gradually adde
dissolved to 280 g 0f pure water (deioconized water)

15 stirring. To the solution was added 17 g of €

lymers

ample
d and

with

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

viscous liguids with a pH of €.5-7.53., In addition, 0.25-5
welght %-electrolyte-added solutions were prepared by
adding 0.75 g, 1.5 g, 2.25 g, 3 g, 6 g, 9 g, 12 g or 15 ¢
200 of sodium chloride to 300 g of 1 weight %-neutralized
viscous liguids cbtained according to the manner as the same

as above in order to evaluate properties of these

i
[
o
F
=
[§8)
1,_1
[
1
N

d viscous liguids in the presence of

tes,
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phase sep. 12 900 37 phase sep. 1550 phase sap. phase sap. * S.E. Sensory Evaluation * phase
sep.: phase separation 26 * S.E. Sensory Evaluation * phase sep.: phase separation 27 [0060]

Table 7 * S.E. Sensory Evaluation * phase sep.: phase separation

2]
weight %-neutralized viscous liguids and the various

~electrolyte-added solutions were used as

£
b
}.J
0
g
ot
oo

Fh
ot

evaluation samples after standing for one hour.

With respect to each of the evaluation samplesg,

{0

viscesity was measured at 25 °C after one minute rotartin
at a rotational speed of 20 rpm by using a BE type rotational
viscometer with a spindle roter No. 6. Measurement results

10 are shown in Tables 3-~7.

{3) Transmittance measuremant

the evaluaticn samples, a

h

With respect to each o

transmittance was measured at a wavaelength of 425 nm in a

=
]
®

8]
u
n
n
D
L
R

[

15 cell with a light path length of 1 om afte
centrifuging at 2000 rpmw for 30 minutes. Usually, a liguid

is considered to be transparent by visual observation when

20 [0054]

™ - de
lexXxcoure

(4) Sensory Evaluation on
Respective evaluation samples which exhibited the
highest viscosity in viscosity measurements with respect

tc each of the water-soluble copolymers having

26 alkyl-modifiedcarboxyl groups obtained in Examples 1-6 and

Comparative Examples 1-3 were applied on skins of panelists



NO61 Table 8 CriteriaEx. 1Ex. 2Ex. 3Ex. 4Ex. 5EX. 6 [people][people] [people][people] [people][people]
910e998 102111 Coooo 00000e [0062] Table 9 Criteria Comp. Ex. 1 Comp. Ex. 2 Comp. Ex. 3
[people] 10 0 28 From Tables 3-9, it is understood that the 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 eleétrolyte exists, the viscosity greatlyincreases
when electrolytes are added, which has a high viscosity and a high transmittance and which has moist
textures withoutstitkingéss &derrin thesente afrélafivefPRigh conéantratisr oféléctrolyteés a0fG064]
Thus, it is demonstrated that the water-soluble copolymers having alkyl-modified carboxyl groups
obtained in Exaftipfesi 6 cdrfie tSEd 4S5 thickening Kéhirg HgentHabimg xtelicht projftties-as
described above. [OOG%LBefe[Q_n_tial Example 1.~ Com onents 1-6 shown below were added at the
respective percentage$ and Uniformily fixed by stirdhg: hér: componiehts 7-10 were added and
uniformly mixed by shirridg 20,and solbilized to prepare lotion. I. Water-soluble copolymer
havingalkyl-modified carboxy 25 groups(Example6) 2. Sodium hydroxide 3. 2-glucosideasoorbate

5 B: relatively molsture
C: no impression
D: sticky

[0055]

tThe panelists scorse

=t

Additicnally, when 70 % or more ©
10 "A: molsture”™ or "B: relatively moisture” Tto a sample, the
sample 15 considered to show moisture texture. The

evaluation results are shown in Tables 28~9,



4. Citric acid 0.1% 0.28% 2.0A 0.01% 29 5. Sodium hydrogenphosp ate 6. Distilled waterbalance to
100 8 sum 7. Ethanol8 . % 8. POE(30) POP(6) decyl tetradecyl ether5.3% 9. Preservativeq.s. 10.
Incenseq.s. quantus suf.fi.ciat [0066] Referential Example 2 10Components 1-8 shownbelowwere
added at the respective percentages and heated at 80 C. Further, components 9-17 were added and
heated at 80 00 followed by stirring to 15 20 emulsify.#hen,emulsion was prepared by cooling stirring.
1. POE(20)sorban monostearate 2. POE(40)sorbitoltetraoleate 3. Lipophilic glyceryl monosteavate 4.

Stearicacid 5. Betéayidlcohol 6. Sdualane 7. Cety3 2-ethylhexanocmte 8. Methyl polysiloxane with 1
.0% 1.5% 1'0%1" 5%1.%5.0%5.0% 0.5%

able 3
Amount Bx. 1 iExQQ
of H¥Nall Viscosity Transmi- Remarcks Viscesity Transmi- Rewarks
added [mPz-g] thance [mPa-g] ttance

[¢] [%5] %]

0 100 99 270 98

0.75 950 98 10350 e8

1.5 1650 a8 15900 o8 Sample for

8.E.
2.25 2100 96 15000 98
1000 95 14500 87

& 700 94 13350 94

9 5000 8z 3950 &0

12 15C00 80 Sample for 400 - phase sep.

S.E,

15 10750 88 50 - phase sep.
* 8.E.: Sensory Evaluation

* phase sep.: phase separation



9. Water-soluble copolymer havingalk -modified carboxyl 25 groups (Example 3)o. i% 30 10.
0.05% 12. Sodium lactate 1. 0//0 13. Citric acid

Xanthan gum C.1% 11. Sodium hydroxide

24

[0057]
Table 4
Amcunt ‘EX.B Ex., 4
of NaCl Viscosity Transmi- Remarks Viecosity Transmi- Remmrks
added fmPa-s) ttance [mPa-s] ttance

igl [%] %]

0 800 89 110 88

0.75 25850 98 Sample for 1000 S8

S.E.

1.5 20750 96 1800 98

2.25 17800 o4 2250 o8

3 14500 92 1500 2451

& 3600 70 200 o4

8 o - phase sep. 5100 82

1z ——— — phase sep. 15250 Q90 Sample for

S.E.

15 s -— phase sep. 10400 87

* 5.E.: Sensory Evaluaticn

* phase sep.:

phase separation



0. al% 5 14. Sodium hydrogenphosphate
s 17. Distilled water balance to 100

ici/0 15. 1,3-butylene glycol

0% 16. Preservative

25
[0058]
Tablie 5
Amount Bx. & Ex, 6
of Nall Vigcosity Transmi~ Remarks Viscosity Transmi- Remarks
addad [mPa-s] thance [mPa-s] thance
gl [%] [%]
0 470 98 1500 99
0.75 10300 98 26000 o8 Sample for
8.E.
1.5 16000 o8 Sample for 20500 o5
5.E.
2.258 15500 g7 18000 94
3 16000 8¢ 13500 g2
& 15050 94 2800 &8
G TB50 60 -— - phase sep.
12 800 37 — - vhasze sep.
15 50 - phase sep. - - phase sep.
* S.E.: Bensory Evaluation

* phasge sep.:

phase separation



%sum q.s.: guantus 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.
Then, serum was prepared. 15 1. Water-soluble copolymerhavg alkyl -modified carboxyl
groupsample5)0.2% 2. Sodium hydroxide 0.08% 3. L-ascorbyl magnesium phosphate 3.0% 20
4.

26

[0058]
Table 6
Amount Comp. Ex., 1 Comp, Ex. 2
of MaCl Viscosity Transmi-~ Remarks Viscosity Transmi- Remarks
added g[mPa-s] thtance [mbPs- &) ttance

lg] (5] [%]

0 50 98 6800 g5

G.75 50 29 Sample for 8750 83

8.E.
1.5 50 88 111580 83 Sample for
S8.E.

2.25 50 98 10500 g1

3 50 97 9550 87

6 50 8¢ 6150 63

) 50 83 1700 13

12 50 g2 400 4

15 50 89 - - phase sep.
* 8.E.: Sensory Evaluation

* phase sep.: phase separation



Sodium Citrate

Glycerin

o)

0.5% 5. Tetrasodium EDTA

n01.1./0 6. 1,3-butylene gly-2

27
[0060]
Table 7
Amourt Comp. Bx. 3
of HaCl Viscosity Transmi- Remwarks
added jnPa-zi ttance
gl (5]
o 13750 98
.75 26650 25 Sample for
5.E.
1.5 23500 =
2.25 18500 -
3 15000 -
) —r —— phase sep.
5 e — phase sep.
1z - o rhase sep.
15 . - rhase sap.
* 8.E,: Bensory BEvaluation

* phase sep.:

phase separation

7.0% 7.

100611
Table 8
Criteria iEx. 1 Ex. 2 Ex. 3 Ex, 4 Ex. 5 6
[pecple] [pecple] [people] [people] [pecple] Ipeople]
A 9 10 8 g G 8
B 1 o 2 1 1 1
c 0 C Y 0 C i
D 0 0 0 0 0 0
(0082}
Takle B8
Criteria  Comp. Ex. 1 Comp. Ex. 2 Conmp. Ex. 3
[people] [people] [peocple]
A i0 7 0
B 0 2 2
c 0 1 0
] 0 o 8

100637



8.0% 8. Distilled water balance to 100 % sum 25 9. Cosmetic component

g.s. 31 11. Ethanol5 0 % quantus sufficiat [0088]

10

Q]
oy

28

From Tables 3-9%, it ids understood that the
water-scluble copolymers having alkyl-modified carboxyl
groups obtained in Examples 1-6 produced a neutralized
viscous iiguid in which although its viscosity is very low
when no electrolyte exists, the viscosity greatly increases
when electrolytes are added, which has a high viscosity and

a high transmittance and which ha

in

moist textures without

stickiness even in relatively high
concentration of electrolytes.
(0064

Thug, it is demonstrated that the water-scluble
copolymers having alkyl-modified carboxyl groups obtained
1-6 can be used as a thickening agent having
propertlies as described above.

[0065]

Referential Examplse 1

Components 1-6 shown below were added at the respective

percentages and uniformly mixed by

r13

urther,
components 7~10 were added and unif
and solbilized to

prepare

-

1. Water-soluble copeclymer having alkyl-modified carboxyl

roups (Example 6) 0.1%
2. Sodium hydroxide 0.28%
3. Z2-glucoside ascorbate 2.0%

a.s. 10. Preservative



Referen al Example 4

Components 1-6 shown below w e added at the respective percentages and
headed at 80 00. Further, components 7-14 were added at the respective percentages, heated at 80

00, 10 and stirred to emulsify.Then,cream was cooling with stirring. I.Decaglyceryl pentaoleate
prepared by 3.0% 2. Beewax 2.0% 3. Cetanol 2.0% 4. Squalane 5.0% 15 5.
Glyceryl-.2-2-ethylhexanoate 2.0% 6. Methyl polysiléXane 0.'s8/8

5. Sodium hvdrogenphosphate

6. Distilled water balance

7. Ethanol

8. POE(30) POP(6) decyl tetradecyl sther
b . Preservative

10, Incense

*og.s guantus sufflciat
[G088]

Example 2

0.1%

14 Components 18 shown beilow were added at the respectiive
percentages and heated at 80 °C. Further, components $-17
were added and heated at 80 °C followed by stirring to
emulsify. Then, emulsion was prepared by cooling with
stirring.

15

1. POE{20) sorbitan moncstearate 1. 5%
2. POE (40} sorbitol tetraclsate 1.5%
3. Lipophilic glyceryl monostearate 1.0%
4. Stearic acid 0.5%
20 5. Behenyl alcochol 1.5%
6. Sgualane 5.0%
7. Cetyl Z-ethylhexancate 5. 0%
8. Methyl polysiloxane C.5%
. Water-scluble copolymer having alkyl-modified carboxyl
25 roups

(Example 3



7. Glycerin 5.08/0 8. L-ascorbyl magnesium phosphate 3. 0'007 9. Sodium citrate 0.5% 20 10.
Tetrasodnum EDTA 0.1% 11. Water-solublecopolym havingalkyl-modifiedcarboxyl groups (Example
5)0.15% 12. Sodium hydroxide0.06% 13. PreservativeQ.S. 25 14. Distilled waterbalance to 100 %
sum g.s.: quantus sufficiat 32 [0069] Referential Example 5 Components 1-4 shown below were
added at the respective percentages and headed at 8% C. Further, components 5-12 5 were added at
the respective percentages, heated at 80 C,

10. Xanthan gum 0.1%
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 g.s.
17, Distilled water balance to 100 % sum

*og.s.: guantus sufficiax
10 [0067]
Referentia. Example 3

Components 1-11 shown helow were added at the

respective percentages and dissolved at room temperature

te form a viscous liguilid. Then, serum was prepared.
15
1. Water-soluble copolymer having alkyl-modified carbonvl
groups (Example 5) 0.2%
2. Sodium hvdroxide 0.08%
3. L-ascorbyl magnesium phosphate 3.0%
20 4. Sodium Citrate 0.5%
5. Tetrasodium EDTA 0.1%
6. 1,3-butylene glvcol 7.0%
7. Glycerin g.0%
8. Distilled water balance to 100 % sum
25 9. Cosmetic component J.s.

iC. Preservative q.s.



10 and stirred to emulsify.Then, cream pack was prepared by cooling with stirring. 1.
POE(20)P02(4)cetylether0.8% 2. Diglyceryl monostearate0.2% 3. Glyceryi tri-2-ethylhexanoate.0% 4.
Meduhomeoil1.0A 5. Glycerin5.0A 6. 1,3-butyle.eglycol3.0% 7. Water-soluble copolymer
havingalkyl-modifiedcarboxyl groups (Example 2) 8. Sodium hydroxide 9. Hydroxyethyl cellulose

10. 2-Glucoside ascorbate 20 11. Preservative 12. Distilled water Q.S.: quantus suff ciat t0070]
Referential Example 6 0.1% 0.28% 0. h% 2.A 0 Q.S. balance to 100 % sum Components 1-7
shown below wére .added at:.the respective percentages and headed. at 80 C. Further, compojients
8-13 33 were added at the respective percentages, heated at 80 C,

* g.=s.: guantus 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 perc

0}

i

ntages, heated at 80 °C,

and stirred to emulsify. Then, cream was prepared by

cocling with stirring.

10
1. Decaglyceryl pentacleats 3.0%
2. Beewax 2.0%
3. Cetancl 2.0%
4, Sgualane ' 5.0%

15 5. Glyceryl tri-Z-ethylhexanocate 2.0%
6. Methyl polysilcxane 0.5%
7. Glycerin 5. 0%
8. L-ascorbyl magnesium phosphats 3. 0%
9. Sodium citrate 0.5%

20 10. Tetrasodium EDTA 0.1%

11. Water-scluble copolymer having alkyli-modified carboxyl

groups (Example 5) 0.19%
12. Scdium hydroxide 0.06%
13. Preservative ' g.s.
25 14. Distilled water balance to 100 % sum

* g.s.: guantus suificia

I



5 10 and stirred to emulsify.Then, massage cream was prepared by cooling with stirring. 1.
20E(20)cetylether2.0% 2. Lipophilic glyceryl monostearate4.0% 3,Cetanci2 . 0 % 4. White
vaseline6.0% 5. Squalane30.0% 6. Glyceryltri-2-ethylhe anoate5.0% 7. Methyl polysiloxane0.5% 8.
Water-soluble copolymer having alkyl-modified carboxyl groups (Example 2) 0. 10//0 9. Sodium
hydroxide0.04% 15 10. Glycerin5.0% Sodium PCA1.G% Preservative 13. Distilled waterbalance to 100
9 sum * g.s.: duantus sufficiat 20[0071] Referential Example 7 Components 1-7 shown below were
added at -* he ré$pective percentages and heated at 80 C. Purtner, components 8-13 were added at
the respective percentages, heated at 80 C, 25 stirred to emulsify. Then, cleansing cream was
prepared by codlfgSmifhstitfg- 3ample S

Components 1-4 shown below were added at the respective

percentages and headed at 80 °C. Further, components 5-12

[}

were added at the respective percentages, heated at 80 °C,
and stirred to emulsify. Then, cream pack was preparsd Dy

cooling with stirring.

1. POE(20) POP{4) cetyl =sther 0.8%
10 2. Diglyceryl monostearate 0.2%
3. Glyceryl tri-Z2-ethylhexanocate 1.0%
4. Meduhome cil 1.0%
5. Glycerin 5. 0%
€. 1,3-butyliene glycol 3.0%

[y
w53

7.Water—solublecopolymerhavingalkyl-modifiedcaxboxyl

groups (Example 2} 0.1%
8. Sodium hydroxide 0.28%
9. Hydroxyethyl cellulcse 0.3%
10. Z-Glucoside ascorbate 2. 0%
20 11. Preservative g.s
12. Distililed water balance to 100 % sum
* g.$.: guantus sufficiat
00707
Referential Example ¢
25 Components 1-7 shown below were added at the respective

percentages and headed at 80 °C. Further, components 8-13

-~



90E(20)sorbitan monostearate 2.0% 2. POE(40)sorbitoltetraoleate 1.0 (Yo 3. Self-emulsifying glyceryl
monostearate 2.0% 4. Stearic acid 4.0% 5, Cetanol 2.0% 6. Liquid paraffin 30.0% 7.
Glyceryllnexanoate 10.0% 8. 1,3-butylene glycol 5.0% 109. Water-soluble copolymer having

alkyl-modified carboxyl groups (Example 6)0.1% 10. SO...i117: hydroxide0.04% 1,- G2. L-serin 1.0%
33

were added at the respective percentages, heated at 80 °C,
and stirred to emulsify. Then, massage cream was prepared

by cecoling with stirring.

5 1. POE(20) cetyl ether 2.0%
2. Lipophilic glyceryl moncstearate 4.0%
3. Cetanol 2. 0%
4. White vaseline €.0%
5. Sgualane 30.0%
10 6. Glyceryl tri-2-ethvlhexanocate 5.0%
7. Methyl polysiloxane 0.5%

8. Water-soluble copolymer having alkyl-modified carboxnyl

groups (Example 2) 0.1%
9. Sodium hydroxide 0.04%
15 10. Glycerin 5.0%
11. Sodium PCA 1.0%
12, Preservative g.5s
13. Distilled water balance to 100 % sum
* g.s.: guantus sufficiat
200 [0071]
Referential Example 7
Components 1-7 shown below were added at the respeciive
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 prepared

by cooling with stirring.



12. Preservativeq.s. 15 13. Distilled waterbalance to 100 % sum * g.s.: guantus sufficiat [30721
Referential Example 8 Components 1-10 shown below were added at the 20 respective
percentages and uniformly mixed at room temperaturetoformgel. Then, cleansinggelwas prepared. I.
AQUPEC HV-501E (carboxyvinyl polymer)0.1% 2. Water-soluble copolymer
havingalkyl-modifiedcarboxyl 25 groups,ample 1)0.1%! 3. Sodium hydroxide 35 4. Sodium PCA 5.
hydroxypropyl cellulose 6. POE(30) cetyl ether 7. POE(5) lauryi ether 8. 1,3-butylene glycol 9. Distilled
water 10. Preservative g.s.: quantus sufficiat 10.0% balance to 100 9 sum g.s. [0073] 10 Referential
Example 9 Components 1-8 shown below were added at the respective percentages and heated
at 80 C. Further lcomptnénts’o- 24 Werd-addetiodt e fedpéctive percentages, heated & &% and
mixed. Then, cle@nsmg foam was(g)re ared by coollng V\Q\tg*sgmng.

itol tétra 1.0%
3. Self-emulsifying glyceryl monostearate 2. 0%
5 4, Stearic acid 4.0%
5. Cetanol 2.0%
6. Liguid paraffin 30.0%
7. Glyceryl tri-2-ethylhexancate 10.0%
8. 1,3-butyliene glycol 5.0%
10 Y. Water-soluble copolymer having alkyl-modified carboxyl
groups (Example ©) 0.1%
10. Sodium hydroxides 0.04%
11. L-serine 1.0%
12. Preservative g.s.
i 13, Distilled water balance to 100 % sum
* g.s5.: guantus sufiiciat
[0072]
Refsrential Example 8

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

temperature to formgel. Then, cleansing gel was prepared.

AQUPEC HV-301E (carbozyvinyl polymer) 0.1%

ra

. Water~soluble copolymer having alkyl-modified carboxyl
25 groups (Example 1) 0.1%

3. Sodium hydroxide .08%

(]



I. Myristic acid. 0% 2. Paimitic acid 3. Stearic acid3.0% 204. Beewax3.0% 5. Polyethylene glycol
60002.0% 6. Ethylene glycol distearate2.0% 7. Diethanolamide cocoate3.0% 8. Concentrated
glycerin15.0% 259. water-soluble copolymerlawngalkyl-modified carboxyl 36 Sodium hydroxide0.04%
Potassium hydroxide5.5% 12. Sodium PCA0.5% 13. Sodium N-lauroylsarcosine10.0% 5 14,
DistilWaterbalance to 100 % sum [0074] Referential EXamole 10 Components 1-10 shown below
were added at the respective percentages and heated at 80 C. Further, 10 components 11-16 were
added at the respective pércentagds, heated at 80 C and stirred to emulsify. Then, sunstre&twas
prepared by cooling with stirring. 1. Water-solublecopolymefha n alkyl-modifiedcarboxyl 15 groups
(Example 4)0.79% - Y $oaithy carbokymethylceMilése0.3% 3. Sodium hydroxide0 28876
4ucoside ascorbiate6,0% (I%.OQitrLc acid 0.01% 20

cety. ether 16.0%
7. POE(5) lauryl ether 12.0%
5 8. 1,3-butylene glvycol 10.0%
9. Distilled water balance o 100 % sum
10. Preservative g.s.
* g.s.: guantus sufficlat
[0073]

10 Referentlal Example 9
Components 1-8 shown below were added at the respective

percentages and heated at 80 “C. Further, components §-1

[ixs

were added at the respective percentages, heated at 80 °C
and mixed. Then, cleansing foam was prepared by cooling

15 with stirring.

1. Myristic acid 15.0%

~ P i = AG

Z Palmitic acid S0

3. Stearic acid 3.0%
20 4. Beewax 3.0%

5. Polyethylene gliycol 60060 Z.0%

€. Ethylene glycol distearate 2.0%

7. Diethanolamide cocoate | 2.0%

8. Concentrated glycerin 15.0%
25 9. Water—-soluble copolymer having alkyl-modified carboxyvl



6. Sodium hydrogenphosphate 0.1% 7. Preservative g.s. 8. ,3-butylene glycol 7.0% 9. Glycerin
8.0% 10. Distilled water balanceto100 6 sum 25 11. Sorbitan monostearate 0 5%

36
10. Sedium hydroxide 0.04%
1i. Potassium hydroxide 5. 5%
12. Sodium PCA 0.5%
13. Sodium WN-lauroylsarcosine 10. 0%

5 14, Distilled Water balance to 100 % sum
[0074]
Referential Example 10

Components 1-10 shown below were added at the

respective percentages and heated at 80 °C.

10 components 11~16 were added at the respecti

heated at 80 °C and stirred to emulsify. Then, sunscreen
was prepared by cooling with stirring.

1. Water-soluble copolymer having alkyvl-medified carboxyl

18 groups (Example 4) G

0.1%

2. Sodilum carboxymethylcellulose 0.3%

3. Sodium nydroxide 0.28%

4. Z-glucoside ascorbiate 2. 0%

5. Ciltric acid 0.01%

20 ©. Sodium hydrogenphosphate 0.1%
7. Preservative g.s

8. 1,3-butylene glycol 7. 0%

9., Glycerin 8.0%

10, Pistilled water palance to 100 % sum

256 11. Sorbitan monostearate 0.5%

12. Polyoxyethylene scorbitan POE{20) monoolesate 0.5%



12. Polyoxgeesortia. POE(20)monooleate 0.5% 37 13. Sorbitan sesquloleate 14. Cetanol 15.
2-ethylhexyl parametnoxycinnamate 16. Ethanol g.s.: guantus sufficiat 0.5% 2.0% 10.0A 10.0%
[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. AQUPEC HV-505E (carboxyvinyi péfymer)0.1% 2. Water-soluble copolym flaying
alkyl-modified carboxyl groups (Example 5)0.1% 153. Sodium hydroxide0.08 (Yo 4. ylpyrrolidone-vinyl
acetate copolymer.sofution {H} (It 19096 ScSedium PCAL1.0% 6. Distilled waterbalance ta $00 % sum
20*1: PVEG6VAE 735 manufactured by ISE Corporation [0076] Referential Example 12 Components
1-9 shown below4vere @88&¢ at the respective  percentages and dissolved at room tenipebdture.
Then, 25 eyellner was prepared by stirring to uniformly mix.

ethylheéxyl paramethoxvcinnamate 10.0%
16. Ethanol 10.0%
5 * g.s.: guantus sufficiat

Referentizal Example 11

Components 1~-¢ shownbelow were added at the respective

percentages and dissolved at room temperaturse., Then,
10 styling gel was prepared by stirring to uniformly mix.
1. AQUPEC HV-505E (carboxyvinyl polymer) | 0.1%
2. Water-soluble copolymer having alkyl-modified carboxyil
groups (Example 5) 0.1%
13 3. Sodium hydroxide 0.08%
4. Vinylpyrrolidone-vinyl acetate copolymer solution {(H)
(*d) 10.0%
5. Sodium PCA 1.0%
6. Distilled water balance to ZQO % sum
20 *1: PVP/VAE-725 manufactured by I8P Corporation
rog7e]
Referential Example 12
Components 1-% shown below were added at the respective
percentages and disscived at room temperature. Then,
25 eyeliner was prepared by stirring to uniformly mix.



38 1. Alkyl acrylate copolymer emulsion (*2)30.0% 2. 1,3-butylene glycol15.0% 3. Black iron
oxide15.0% 4. Water-soluble copolymeraving alkyl-modifier, carboxyl groups (Example 3)0.1% 5.
Sodium hydroxide0.04% 6. Sodium carboxymethylcelluhose2.0% 7. Sodium chloride0.5% 8.
Preservativeq.s. 109. Distilled waterbalance to 100 % sum d.s.: quantus suffiat  *2: YODOSOL
GH810 manufactured by Nippon NSC Ltd. [0077] Refé%ential Example 13 15Components 1-10 shown
below were added at the respective percentages and heated at 80 C. Further, components 11-16 were
added at the respectié percentages, hreatedoat B0Crand stirred to emulsify ;Then, mascara was,
prepared by cooling ith stir n 20 1. Stearic acid 2. Carnauba wax 3. Beewax 4. Polyoxyethylene
sorbitan POE(20¥ mohod e&fet265¢ Serbitan sedguioleate 6. Alkyl acrviate copolymer emudlsiofc2.0/07
2.0% 1.0%

(e

Black iron oxide 15.0%

4. Water-scluble copolymer having alkyl-modified carboxyl

§ groups (Example 3) 0.1%
5. Sodium hydroxide 0.04%
€. Sodium carboxymethyvlcellulose 2.0%
7. Sodium chloride 0.5%
8. Preservative G.s.
10 9. Distilled water balance to 100 % sum

* g.s.: guantus sufficiat

*2: YODOSOL GH810 manufactured by Nippon NSC Lzd.

[0077]
Referential Example 13

19 Components 1-10 shown below were added at the
regpective percentages and heated at 80 °C. Further,

components 11-1€ were added at the respective percentages,
heated at 80 °C and stirred to emulsify. Then, mascara was

prepared by cooling with stirring.

20
1. Stearic acid 2.0%
2. Carnauba waxn 2.0%
3. Beewax 3.0%
4. Polyozxvethylene sorbitan POE(20) monooleate 1.0%
25 5. Sorbitan sesguioleate 0.5%

Rikyl acryiate copolymer emulsion (*2) 1.0%

(o))



39 7. Triethanolamine 8. Propylene glycol 9. Black iron oxide 10. Kaolin10.0% 5
11.Water-solublecopo y erhavingalkyl-modifiedcarboxyl groups (Example 1)0.2% 12. Sodium
hydroxide0.08% 13. Sodium car oxyme h 1 ellulose5.5% 14. Sodium chloride0.1% 10 15.
Preservativeq.s. 16, Distilled waterbalance to 100 % sum * g.s.: quantus sufficiat YODOSOL G5810
manufactured by Nippon NSC Ltd. [00781 15 Referential 7xampi Components 1-11 shown below
were added at the respective percentages and dispe sed by roll milling. The resultant was run into a
molda high températi#e 1 Ehdre: tigstiskiwas prepared by filling the cooled and molded 20 groddet into a
container. I. Candelilla wax 2. Ceresin 3. Carnauba wax 5.0/ 0 0 5.055/0 3.0% 254. Microcrystalline

wax3.0% 8. Propylene glycol 1.0%
5. Black iron oxide 10.0%
10. Kaolin 10.0%

3

11. Water-soluble copolyvmer having alkyl-modified carboxyl

groups (Exampie 1) 0.2%
12. Sodium hydroxzide 0.08%
13. Sodium carboxymethvlcellulose 2.5%
14. Sodium chloride 0.1%
10 15. Preservative g.s.
i6. Distilled water balance to 100 % sum

* g.2.: guantus suificiat

*2: YODOSOL GH810 manufactured by Nippon NSC Ltd.
(00781

15 Referential Example 14

Components 1-11 shown below were added at the
respective percentages and dispersed by roll milling. The
resurtant was run into @ mold at a high temperature. Then,
lipstick was prepared by filling the cocled and molided

20 product into a container.

1. Candelilla wax 5.0%
2. Ceresin 5. 0%
3. Carnauba wax 3.0%
26 4. Microcrystalline wax 3.0%

o

Glyvceryl tri-2-ethylhexancate 20.0%



40 6. Isotridecyl isononanoate20.0% 7. Diisostearyl maleatebalance to 100 88 sum 8.
Water-solublecopolyme iavingalkyl-modifiedcarboxyl groups (Example 6)1.0% 9. Silicic
anhydride1.0V8 10. Coloring agentq.s. 11. Preservativeg.s. * g(s.: quantus suffi at [00791 10
Referential Example Components 1-11 shown below were added at the respective percentages and
heated at 80 C. Further, components 12-17 were addé&d at the respective percentages, 15 heated at
80 C and mixed.Then,foundation was prepared by cooling with stirring. Lipophilic glyceryl
monostearatel.09 2L sStearirdeic5:0%.1 3.0 Behemyd alcehol 1.0% 20 4. Cetanol 0.5% 20.0%

7. Diisostearvyl maleate halance to 100 % sum

O

8. Water-soluble copolymer having alkyl-modified carboxyl

groups (Example &) 1.0%
5 . Silicic anhydride 1.0%
10. Colioring agent qg.8.
11. Preservativs g.s
* g.s5.: guantus suffilciat
[oc79;
10 Referential Example 15
Components I-11 shown below were added at the

respectiv

(®

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

15 by cocling with stirring.

1. Lipophilic glyceryl monostearate 1.0%
2. Stearic acidc 5.0%
3. Behenyl alcohol 1.0%
20 4. Cetanol 0.5%
5. Sgualane 5.0%
6. Titarium oxide 4.0%
7. Red iron oxide g.s
8. Yeilow iron oxide g.s.
25 Y. Black iron o=xide g.s.



S. Squalane 5.0% 6. Titanium oxide 4.0% 7. Red iron oxide g.s. 8. Yellowiron oxide Q.S. 25 9.
Biack iron oxide c.s. 10. Talc 4.0% 41 11. Soy bean uhospholipid 12. 1,3-butylene glycol 13.
Triethanolamine '

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 carboxyil

5 groups (Example &) 0.2%
15. Sodium hydroxide 0.08%
16. Sodium PCA 1.0%
7. Distilled water baiance to 100 % sum

¥ og.s.: guantus sufficiast
10 100807
The cosmetics which use the water-soluble copolymer
having alkyl-modified carboxyl groups obtained in Examples
1-6 showed moilsture texture without stickiness. In

addition, cosmetics and the like which contained

15 electrolytes and the like showed similar properties.



14. Water-soluble copolymer haying alkyl-modified carboxyl 5 groups (Example 6) 15. Sodium
hydroxide 16. Sodium PCA 17. Distilled water * g.s.: quantus sufficiat 0.2% 0.08% 1.0% balance to
100 8 sum 10[00801 The cosmetics which use the water-soluble copolymer having alkyl-modified
carboxyl groups obtained in Examples 1-6 showed moisture texture without stickiness. In addition,
cosmetics and the like which contained electrolytes and the like showed similar properties. 42 What
we claimed is: 1. A water-soluble copolymer having alkyl-modifiedcarboxyl groups 5 which is obtained
by polymerizing 100 parts by weight of (meth)acrylic 4€id, 0.5-5 parts by weight of alkyl (meth)acrylate
comprising an alkyl group having a carbon number of 18-24, and 0-0.1 parts by weight of a compound
having two or more of ethylenic unsaturated groups, wherein a 1 weight %-neutralized viscous liquid
10 shows %gisigosgy qfaléﬁgo miPMeg-s or lower and a transmittance of 90 % or higher, and when 0.25-5
parts by weigﬁt of sodium chloridé is added to 100 parts by weight of the neutralized viscous liquid, the

liquid shows a highestviseasity ef 13000-4Q000,mPass and.a trapsmittange of 20-%,01 higher,gad
wherein viscosity is measured 15 at 25C after one minute rotation at a rotational speed of 20 rpm by
using &BHtyperrotationabyiseometer with argpindie:rotamNo. 6,0and wherein trapsmittdneeis of
measured at a wavelength of 425 nm in a cell with a light path length of 1 cm after being degassed by
centrifuging™2012 e The Watersbilible?cdpolymer havihy alkl-micdifidd carbokyl Greips aeestding to
claim 1, wherein the compound having two or more of ethylenic unsaturated groups is at least one

selected fr6ATR GrolPLoHsISNG bf BERtERrYthFitGcalR/ TS didthiPine giycolfdiafiyl 25 duler - 1

polyethylene glycol diallyl ether and paolyallyl saccharase, .42a 3. A thickening agent comprising the
water-soluﬁﬁa%ospo? e%%la???%g rﬁl%yl-?nogi ied car O%Fgﬁoéps%a%%oréiﬁg to claim 1 or %3 -

WATER'S%@dgaQ@E%%M;%R wherain a 1 weight %-neutralized wviscous liguid

Q

10 shows a viscosity of 1500 mPa's or lower angd a transmittance of 20 %
or higher, and when 0.25-5 parts by weight o©of scdium chieoride is
added to 100 parts by welght of the neutralized wviscous ligquid, the
liquid shows & highest viscosity of 15000-40000 mPa-s and a
trapsmittance dé 80 % or higher, and wherein viscoszity 1is measured

15 at éS°C after cone minute rotation at a rotational speed of 20 rpm by
using & BH type rotational viscometer with a spindle rotor No. 6,
and wherein transmittance is measured at a wavelength cof 425 nm in a
cell with a light path length of 1 cm after being degassed by
centrifuging.

20
Z. fhe water-soluble copolymer having alkyl-modified carboxyl groups
according to c¢laim 1, wherein the compound having two or more of
ethylenic unsatﬁrated groups 1is at least cone selected from a group
conéisting of péniaerythritol allyl ether, diethylene glycol diallyl

25 ether, polyethylene giycoi diallyl ether and polyallyl saccharose.



HAVING ALKYL-MODIFIED CARBOXYL GROUPS Abstract The present invantion provide a
water-soluble 5 copolymer having alkyl-modified carboxyl groups which is able to produce 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 high viscosity and a high 10
transmittance and which has moist textures without stickiness even in the presence of a relatively high
concentration of electrolytes, and a thickening agenggomprising the same. More specifically, the
present invention provides a water-soluble copolymer%aving 15 alkyl-modified carboxyl groups which
is obtained by polymerizing 100 parts by weight of (meth)acrylic acid, 0.5-5 parts by weight of alkyl
(meth)acrylate comprising an alkyl group having a carbon number of 18-24, and 0-0.1 parts by weight
ofa compound having.two iq{gm%eeggewm 20runsaturaied grodps,uwheretn goliweight having
%-neutralized viscous liquid shows a viscosity of 1500 mPa.s or lower and a transmittance of 90 % or
higher, and, when Q25-5iparts bynueight of sodiumachioride §s addetitdo 00 parts-by weight of the
neutralized viscous liquid, the liquid shows a 25 highest viscosity of 15000-40000mPaDs and a
transmittance of 90 % or higher, and a thickening agent comprising the same.



