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 ‘ _
for cosmetics and the 1ike.
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3 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 %]6%11%F!isiTr'lyé)th"'“eog“f-}éolﬁbllée}/l tEETized vistous 11q0 5

10 concentration of about 0.1 to 1 w

)

ight %,
[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.
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In particular, recenily, in & field of cosmetics and
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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
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in the presence ¢f a relatively high concentration of



25 copolymer having alkyl-modified carboxyl groups according to (1) or (2). 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 copalymer having alkyl-modified carboxyl groups is
obtained by polymerizing (meth)acrylic acid and alkyl (meth)acrylate 15 which comprises an alkyl
group having a edrber rumberef 18-24 and optionally a compound having two or more of ethylenic
unsaturated groups. [0015] The alkyl (meth)acrylate which comprises an alkyl 20 group having a
carbon number of 18-24ruseddint theqpresent inveationiisan ester of (meth)acrylic @cid and higher
alcohol which comprises an alkyl group having a carbon number of 18-24, for example, an ester of
(meth)acrylic ackRantEstearykaloehaloart éstet of (meth¥sickylicchcic aht 25eicasanb, ahasterof
(meth)acrylic acid and behenyl alcohol, an estor of (meth)acrylic acid and tetracosanol 6 and the like.
Among them, stBaSTmeflatiyidte FEicIsaRYI Midtha&iIidte} Behéhyt RietiacAfIate andtetracosanyl
methacrylate are grefgraQ[y used because viscosity properties and textures are excellent regarding
neutralized ViscOUS fiquids ot thé' Watet-sbftbfe copolymer Havirgralkyl-madifidti Carboxyt groups
obtained therefrom and.the liquids in the presence of electrolytes. Additiohally, as an alkyl (meth)
aorylate which comprises an alkyl group having a carbon number of 18-24, commercial 10 products,
for example, a preduct BLEMMER VMA7 0 manufactured by NOE' Corporation and the like may be
used. [0016] When (meth) acrylic acid and alkyl (metn)acrylate which comprises an alkyl group
having a carbon[numberof 1824:15-are combimed-inthejpresant invention, either or both of (meth)
acrylic acid and alkyl (meth)acrylate may be used alone or in a combination of two or more,
respectively. [00[173 The ambuntefatkyl ‘etl)rackyiate Whicreeéamprises an 20 alkyl groups having a
carbon number of 18-24 used in the present invention is 0.5-5 parts by weight, more preferably 1-3
parts by weight Witk respeciroct00patts by wiight ©f Ghéth) acrylic acid. When the amount of alkyl
(meth) acrylate which comprises an alkyl groups having a

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



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 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-4modified carboxyl groups deteriorates. [0018]
The compounds having two or more of ethylenic 10 unsaturated groups optionally used in the present
invention are naof espeecially limited but compounds in which the ethylenic unsaturated groups are allyl
groups are preferable. Among them, pentaerythritol allyi ether such as pentaerythritol diallyl ether,
pentaerythritol tfiallyd 45 ether and pentaerythritoi tetraall ' other and the like, diethylene glycol diallyl
ether, polyethylene glycol diailyi ether and polyallyl succharose are morepreferable. These
compounds having twd or mfore’ af-ethyleniciinsaturated groups maybergsed. dghe orinicbitination
of two or more 20 of them. [0019] The amount of the compound having two or more of ethylenic
unsaturated grotipé RR&d in e presenf ihventisnds D001 ol HaksS By WeHhE Miste preférabiys
0.001-0.044 25 parts by weight with reskpect to 100 parts by weight of (meth)acrylic acid. When the
amount of tHe corpbund'having 86 o ATore of &thyfenit unsatiratedrgrotps is Morethan o1 parts
by weight, it is p\o?s;ibhe th},%g5 a ir n%ngitt?ng% in JQ% resence ofaelectﬁq%;? 01;I a ggutra}llizgg r\‘/iscous
liquid of the obtainé Wafer-so'l ble cgpo?y{’mer“ha\nn“g aﬁkyl-?nodﬂie% ca boxyl'groﬁps* detericrates or
the liquid becomes,clauded. [9020] .« 1n he; present nvention, amethod,for ohtaining the: ,
water-soluble copolymer having alkyl-modified carboxyl 10 groups by polymerizing {meth) acrylic acid
and 0.5-5 parts by.weightofialkyl (meth)acrylate which-comprises-an-alkyk group havind:a carben
number of 18-24 with respect to 100 parts by weight of (meth) acrylic acid and, optionally 0-0.1 parts
by weight of a conyosdne having twa ohmote-afethy enicbiunsatirated graupswithsiespect $0 100
parts by weight of (meth)acryl ¢ acid is not especially limited but ordinary methods such as a method
for polymetizing-these matsrials By>stitring ¢henvin a selventunder andnactive gas:atmosplierezin the
presence of a polymerization initiator 20 and the like may be used. [0021] Inactive gases for
producing an in@ét yelgassatmosptierd irfclude; for examplet & nitbbgefi @k farPargda gasiand the like.

25The aforementioned solvent is not especia%y limited insofar as they dissolve (meth)acrylic acid, alkyl
9 chlecride is added to 100 parts by weight of the neutralized

viscous liguid, the liguid shows a highest viscosity of =
15000-40000 mPa's and a transmittance of 90 % or higher.
15 [0009)]
{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

!,...J

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).



(meth)acrylate which comprises an alkyl group having a carbon number of 18-24 and a compound
having two or more of ethylenic unsaturated groups but not the obtained water-soluble copolymer
having alkyl-modified carboxyl groups and do not inhibit a polymerization reaction. Examples of
such a solvent include, for example, normal pentane, normal hexane, normal heptane, cyclopentane,
cyclohexane and the like. Among them, normal hexare and normal heptane are preferably used.
10[0022] The amount of the solvent to be used is preferably 300-5000 parts by welght with
respect to 100 partsiby)weight of (meth)acrylic acid from viewpoints of improving stirring workability
and economy. 15[0023] The aforementioned polymerization initiator is preferably a radical
polymerization initiatorforexamplena , ariveeza sabutyrohit rbe , 22 '=azchis-2n detail as
4-dimethylyarelonitrile 20 2, 2' -azobismethylisobutylate and the like. Among them, 2, 2' -azobismethyl
sobutylate is préferably: 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® 16 is desifalsiyt 6.0066G3-6.002 Moles Svith regféct to 1 Fd1e of {methyactyliccacid.
When the amount of the polymerization initiator is less than 0.00003 moles, it js possible that
polymerization facfiort fate 18 %towr foTBe it e%Sﬁ(‘%n%?Wh?aﬁcf & 8mduntiof te polymefization
initiator is more haqé?.pgz moieiscis ggsséble that polymerization progresses rapidly to make reaction
control difficult. [Edbez ) reaction temperature is preferably 50-90 00, more preferably 55-75 C.
When the reactiopdemperature is lower than 50 00, it is possible that the viscos reaction solution
increases to make uniformly-stirring difficult. When the reaction temperature is above 90 00, it is
possible that polymerization pragresses rapigdhyde d5imake, egaction contsel:difficult: 2 + 1 The feaction
time, which depends on the reaction temperature, is usually 0.5-5 hours. [0026] The water-soluble
copolymer havingalkylemaditied 2@ carbaxyt groups of thecprésent inveatien may berobtained:ky
heating the reaction solution for example at 80-130 00 after completion of the reaction to evaporate the
solvent. When the tieatingstempérature is sower than 80 C, it is possible that it takes long time to
evaporate the solvent. 25 When the heating temperature is above 130 00, it is possible
LhatWater-solubifity-of the obtained water-soluble 11 copolymer having alkyl-modified carboxyl groups

deteriorates. [0027] _ . _ i o
In the present inventicn, the water-soluble copolymer

having alkyl-medified carboxyl groups is cbtained by

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)acryvlic acid and behenyl

alcoheol, an ester of (methjacrvlic acid and tetraccesancl



The water-soluble copolymer having alkyl-modified 5 carboxyl groups thus obtained is characterized in
that a | weight %-neutralized viscous liquid obtained from the copolymer shows a viscosity of 1500
mPa.s or lower and a transmittance of 90 % or higher, and when 0.25-5 parts by weight of sodium
chloride is added to 100 parts by weight 10 of the neutralized viscous liquid, the liquid shows a
highest viscosity of 15000-40000 mPays and a transrittance of 90 % or higher. Usually, a ligus
considered to be transparent when a transmittance is 90 % or higher. [0028] In viscosity
measurements,snweight 5-néustralized wisg dusdiguidsthaving witk alpH ofy6. 5-7<5, whick issfosmed by
dissolving a predetermined amount of the water-soluble copolymers to an appropriate amount of pure
water with stirrimpaid:adding apredeterined doREerration afSodidrf 20hydroxieest it required,
electrolyte-added solutions prepared by adding a predetermined amount of sodium chloride and
stirring are used'&$ evdldatioh Sanfolés Rerstandiny-for BAE Ao © @ Wigcobity isHedslired at 25 C
after one minute rotating at a rotatignal speed gf 20 pm b;/{ usipg aEH Lyé)e rotational viscometer with
a spindle rotor N&. 9 12083917 K tive présent fnventioh: atransmittanes is measured at a
wavelength of 423 il a.cel wina gt pathienaih, efcl ciaftetdedassed samale BY yme

centrituging?S[db’sB or example, neutralized viscous liquids which has a pH of 6.5-7.5 and

contains the waferssolyble eopofymerhaving.alkysmodified carboxyl groups aceordingto the-present

invention at about 1 weight | may be used as a 10 thickening agent for cosmetics and the like, wherein
the neutralized visepusHiguids ke formed byrdisselving=the gopalymertopure watetr such as deionized
water and neutralizing with alkali. Alkalis used to neutralize the copolymer solution are 15 not
particularly limited but-include akkali metabhydraxides! suchtaszsodiuhz hydrekide ramines sucle as
triethanolamine, diisopropanolamine, and the like. Among them, sodium hydroxide is preferably used.
[0031] 20The neutralized Vistoos figuies bbtained Fohrthewate£solkible 8opolymephaving: L al
alkyl-modified carboxyl groups according to the present invention have a very low viscosity when no
electrolyte Ekistd aRd RaVE a dreatkinciasedvisebsifwherneediibhteddredddaa "Eurier, thé Reutral
zed viscous liquids have a high viscosity and a high transmittance and have moist textures without 13
stickiness even T the presehc OF & reigfively' figh aBncenfratibit 8f &idctiblyids. [0032] It is not clearly
understood Whyytgnﬁ]wba;er-soluble 5 copolymer having alkyl-modified carboxyl groups according to the
present invention shows the above property. However, it is presumed that by using a specific amount

of alkyl (meth)acrylate yhich comprises gn.alkyl group having a.carbop.number. of 18-24, the atky!

groups having a carbon 10 number of 18-24 introduced into the water-soluble copolymer having
alkyl-modified carhexyl geaups-associate:with-eagh ether inan-aquepys solutionwia hydrophobic

interaction to increase viscosity and thereby effects of ectrolytes change.

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



15[0033] Accordingly, use ofthewater-soluble copolymer having alkyl-modified carboxyl groups
according to the present invention allows manufacturing cosmetics excellent in transparency and
having moist texture without stickiness 20 regardless of a relatively high concentration of various
electrolytes as additives. Such cosmetics include, for example, lotion, emulsion, serum, cream,
cream pack, massage cream, cleansing cream, cleansing gel, cleansing foam, sunscreen, styling gel,
25 eyeliner, mascara, lipstick, foundation and the like. [0034] 14 In addition, due to a low viscosity
in the absence dfelectedytes dhasesthickening agents arenvery useful-feom asvieywpointof
manufacturing efficiency for cosmetics and the like. That is, since a viscosity of a solution may be 5
maintained to low incvariety of nfarufaetifing piccedses before addirigielectrolites oWwarkinge 4
efficiencies reaction process, a transfer process, a heating process, a compounding process and the
like before addifg ERESITtes &y B Greatly miprovett-byrledving a Process 10%orcaddig dlectrolytes
later. Effect of the Invention [0035] The present invention provides a water-soluble 15 copolymer
having alkyl-mo8figdarboxyl Grotips Whidk is able to protil&s a Hettalized ViscSul figuidin Which
although its.viscosity is very low whn no electrolyte exis; he viscosity greatly increases when .
electrolytes are aopd%ﬂ ,'“vsflhﬁ}éﬁ has 4 high \;isfcoj“s%yp a%%lsai"sﬁiéﬁ Zﬁﬂt?a“nglyﬁagﬁéﬁcﬁgsgnﬁ E\%/?/ﬁi(;l:ﬁ\f“’ll\élson*"loist

textures without sfigkiness even in.the presence af.a relafively high cancentration, of electralytes. Best

mode for carrying out the Invention 25[0036] The present invention will be specifically explained 15

below by eferring:to:the: following fxamplas, Comparative Examples and Referential Examples.
However, the present invention is never limited by those examples. [0037] - Example  Into a 500

mL-four necked fflask ®quipped with a stirrer, a thermpmeter, anitrogenblowingtubeandaoondenser,
were placed 45 g (0.625 moles) of acrylichacid; 0.43 g of BLEMMER VMA70manufactured by NOR
CORPORATION (a miRture comprising 40128020 partsioy weightafesstedrykrnathaenylate, 10-20 harts
by weight of eicosanyl methacryl ate, 59-80 parts by weight of behenyl methacrylate and 1 part by
weight or 188s of tetratusariyt thathacrylaterasialiyd tmethaghlate Wik E6rfipiides AR alkyigroup
having a carbon number of 18-24; 15 150 g of normal hexane and 0.081 a (0.00035 moles) of
2,2'-azobismeth¥fiobttytatd SPRE mixturd wabtir&d and mixsdinforhFldwed by St%wﬁ'\?bea.
nitrogen. gas in'gao%?e olution in order to remogve oxygen existing lénlthﬁ upper room of the reactor
vessel the raw matefia € 15

Lo

[§'and the 20 sovent: hé;nl: aTeaction was conducted for 4 Routs at 60-65 00
under a nitrogen, aimasphgre. Aft ﬁ%%rﬁeagﬂ%’?rco pleted, @%%fé?&rﬁ!‘?:% ?L'Ué%‘gis beated at,90,00 to
r

L g ’
evaporate normal hexane and, further, the resultant was dri.edunder reduced pressure at
1mﬂmHgau10%%%§m%@%rythritoldiallyleth@r,pentaerythritoltriallyl

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.

[0018]

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



95 to obtain 43 a of the water-soluble copolymer having 16 [0038] Example 2 The manner in
Example i was followed but the amount of BLEMMER VMA70 manufactured by NOF CORPORATION
was 5 changed to 1.35 g to obtain 44 g of thesoluble 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  FhemannerinExampie & wasfolloweskhut 0:02:g:af pentagrythtitol.al 1y etherwas
added in addition to 45 g (0.625 moles) of acrylic acid, 0.45 g of BLEMMER VMA70 20 manufactured
by NOF CORPORATIGN tE5Ogyofamimalhexane and-G81g(DH0085 mated) wfnsmittance
2-azobismethylisobutylate to obtain 43 g of the water-soluble copolymer having alkyl-modified carboxyl
groups as whitelfinetpowdet 56641 25 Exafmipheh Theé Wignnek infEXample 4 Wasgelloetitoune
amount 17  LEMMER VMA70 manufactured by NOF CORPORATION was changed to 1.35 g to
obtain 44 g of the-Watef-s6lfible’topaiymer A&ing alk§imadified carbGaR §rolipg as White fhe
powder. [0042] Ex ann%r_?i%lfi\iample 4 was followed but the amount of BLEMMER

I

mple 6 . The 0O It !
UMA70 maufattural by NGB CORPORRTON WAL CRERGSE b3 26 36 SBusth 456 of Hal -

water-soluble 1% g9 %%rge% E%vérgtgg@kyl-modified carboxyl groups as white fine powder. [0043]
Comparative Example o

[6020]
In the present invention, a method for obtaining the
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.



Into a 500 mL-four neckedask eguiopedwtirrer, 15 a thermometer, a nitrogen blowing tube and a
condenser, were placed 45 g (0.625 moles)acrylic acid; 0.09 ¢ pentaerythrito allyl ether; 150 g of
normal hexane and 0.081 g (0.00035 moles) of 2,2'-azobismethylisobutylate. The mixture was stirred
and mixed uniformly followed by 20 blowing a nitrogen gas 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 atmosphore, After th reaction completed, the
formed 25 slurry;was Reated at 9@ & toevaporata-pormakkexane angdy further the resultant was dried
under reduced pressure at 18 10 mmHg at 110 C for 6 hours to obtain 42 g of the water-soluble
copolymer havingzalkyl:maditieeecarbdxyl grdupsaswvhitecfinecpowder {0044]«Campara veskExample 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-mples) of-acrylicacid, {0:69'g of pertaerytritohailyi &ther, 150 @yiof wormal
hexane and 0.081 g (0.00035 10 moles) of 2,2'-azobismethylisobutylate to obtan 44 g of the
water-soluble copbiyfier having efkykaiodiieaTardoxylgteups-dswhte fine p& D045 E6rmparative
Example 3 15The manner in Example 1 was followed but 0.42 g of stearylmethacrylate, 0.42 g of
eicosanylmetharyRE and 1.86 G of behenyi tetracrate Wer [??é‘ﬁ“iﬁ Dhace of 045°g oPELEMMER
VM147 0 manufacture b% NOE CORPORATJOSI\IF Ofgvgbtgin 46 guoé éhewater-solynbl?t COpr?'ch[?r%r having

a -modified 20 carboxy f;{rorﬁgé 85 Whid blgv{]/d%r. 46j1 " ~Mainh raw materials and théir amourits used

in Examples 1-6.and.Comparafive Examples 1-3 arg summarized;in Tables 1 and,2. 2510047] 19
Table 1 acrylic acid [4] alky! ’ -

cyclohexane and the like. Among them, normal hexans and
normali heptane are preferably ussad.
10 [0022]
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~dimethylvarselonitri
20 2,27 -azobismethylisobutylate and the like. Among Them,

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



(meth)acrylate Es] pentaerythritol allyl ether 45 (100) 45 (100) 45 BLENMER BLEMMER =MEE
VMA70VMA70VMAT70 0.45 ()1.35 (3)2.25 (5) ELEMEER ELEMMER ELEMMER
VMA70VMA70VMA70 0.45 (1)1.35 (3)2.25 (5) 0.020.020.02 (0.044)(0.044)(0.044) [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 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¥ gte_arytm}eﬂkmdﬁylé}témi}@(zp 002 moles with respect to 1 mole of

(meth)acrvlic acid. When the amount of the polvmerization

initiator is less than 0¢.00003 moles, it is possible that

polymerization reaction rate is slow to be not economic.
5 When the amount of the polymerizaticn 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 scglution increases to make uniformly-stirrin

18]

difficult. When the reaction temperature is above %0 °C,
it 1s possible that polymerization progresses rapidly to
15 make r=zaction contreol 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
after completiocn of the reaction to evaporate the solven
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



stearyl methacrylate, eicosanyl methacrylate, behenyl methacrylate 2.7(6)[Sum) [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 used as 100 parts by weight. [0049] Evaluations In
order to evaluate properties as a thickening agent 5 ofwater-soluble copolymers having alkyl-modifi
carb-xyl 20 groups obtained in Examples 1-6 and Corhparative Example 1-3, viscosity and
transmittance measurements were carried out regarding | weight %-neutralized viscous liquids of
respective copatymersiane:electrolyteradded solutiochs Sl ed carboxyl groups
preparedbyaddincsodiumchloridetotheliguidsandmixing. Further, among these electrolyte-added
solutions, thosedsHowing thetighest viscosity were subjected to a moisture sensory test. [0050] 10 (1)
Preparation of evaluation samples Three grams of each of the water-soluble copolymers having-
alkyl-modifier, chfoxyl groups obtained in Example 1-6 and Comparative Examples -3 was gradually

added and dissolved tg 280 g of pure water %eionizedyvat%r with 15 stirrinﬁ To the solution was
added 17 g of 6 weight 5%olfint hydroXide to forh A weiit 5-éutrdiized ¢t S with a pH of

6.5-7.5. In addition,,0,25-5 weight 5-electrolyte-added solutions wereep red by adding 0.75.9, 1.5 g,
225 0,30, 0.6 15 br 15 0.2 of Sodlus Sion o 300 5 01 1 Weight Srcuizcd daechs
liguidsobtai d agcording to themanner a5 the.same as abave ingrdey ta:evaluate properties gfthese

neutralized viscous liquids in the presence of electrolytes. 25[0051 21 weight %-neutralized viscous
liquids and the various. weight %9-glectrolyte addedisolutions wese used. as eyaluation samples after
standing for one hour. [0052] (2) Viscosity measurement With respect to each of. the evaluation
samples, viscosityamasnmeasured ab25 Qafterané:minute rotating ata rotationat speed-af2@:rpm.
byusinga Oh type rouatronal viscometerwitha spindle rotor No. 6. Measurement results 10 are shown
in Tables 3-7. [6G5311(3) Trarsnittancechéasurément & dWith réspect to sachtef the evaluation
samples, u transmittance was measured at a wavelength of 425 nm in a 15 celltht path length of 1 cm
after degas8ed By ceRfifutfintg &200DFFmFoE 30 Minutds] Ustially: Adi.guid@eic 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

e
(3

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

rotational viscometer with a spindle rotor No. 6.



ered to be transparent by visual observation when transmittance is 90 %or higher. Measurement
results are shown in Tables 3-7. 20[0054] (4) Sensory Evaluation on Texture Respective evaluation
samples which exhibited the ighest viscos y in viscosity measurements with respect to each of the ate
soluble copolymers having 25 alkyl-modified carboxyl groups obtained in Examples 1-6 and 22
consisting of 5 men and 5 women. Texture was evalugied based on feeing when the sample was
spread with fingers. Evaluation criteria are as follows: 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 Tableis8:9p 284@056]Tabien3 AmountEx. T EHEX Riof NaiCt addedrglaViiscosity
[mPa-s] Transmi- ttance 1%7 RemarksViscosity

at a wavelength of 425 nm in a cell with & 1ight path length

of 1 cm after degassed a sample by centrifuging.

5 [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.

[C031]

20 The neutralized viscous liguilds obtained from the
water-soluble copolymer having alkyl-modified carboxyl
groups according to the present invention have z very low
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

|
S

a high transmittance and have molst textures without



[mPa.s] Transmi- ttance [96] Remarks 0 100 99 270 98 0.75 950 98 10350 98 1.5 1650 98 15900
98 Sample for

13

stickiness even in the presence of a2 relatively high

concentration of electrolytes.

[0032]

It is not clearly understood why The water-soluble

5 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
10 number of 18-24 introduced into the water~soluble 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.

15 {00

()

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

20 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.

Lo
31

[0034]



S.E. 2.25 2100 96 15000 98 3 1000 95 14500 97 6 700 94 13350 94 9 5000 92 3950 60

10

20

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

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.



12 15000 90 Sample for 400 phase sep. S.E. 1510750 88 50 phase sep. * S.E. Sensory
Evaluation * phase sep.: phase separation 24 [0057] Table
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

e
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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



Amount of NaC1 added gl Ex.3 Ex.4 Viscosity [mPa.s] Transmi- ttance Pol Resmarks Viscosity
[mPa.s] Trangmi- ttanm [%1 Ram*qrks 0 900 99 110 99 0.75 25850 98

16
(0038]
Example 2
The manner in Example 1 was followed but the amount

of BLEMMER VMA7C manufactured by NOF CORPORATION was

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!

obtain 43 g of the water-scluble copolymer having

[. F
jon

alkyi-mnocdified carboxyl groups as whi

5

3o
fo 3]
5]
s
O
£
e
'_l
&

Tne manner in Examplse 4 was foliowed buit The amount



Sample for 100098 S.E. 1.520750 96 1800 98 2.25 17800 94 2250 98 3 14500 92

17
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 removse
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

(o
(3]
w
EAJ
o
4
ks

S

» was heated at 20 °C to evaporate normal hexane and,

further, the resultant was dried under reduced pressure at



1500 95 6 3600 70 900 94 9 phase sep. 5100 92 12 phase sep. 15250 90 Sample for  S.E. 15

18

<]

10 mmBg at 110 for 8 hours to obtain 42 g of the
water-scoluble copolymer having alkyl-modified carboxyl
groups as white fine powder.

[0044]

& Comparative EIxample 2

Th

.
-

]

0

manner in Comparative Example 1 was followad but

y

C.9 g of stearyl methacrylate was added in addition to

e
it

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%

~

W moles) of 2,2 ~azobismethylisobutylate To obtain 44 g of
the water-scluble copolymer having alkyl-modified carboxyl
groups as white fine powder.

[004

H

51
et

Comparative Example 3
15 The manner in Example 1 was followed but 0.42 g of

stearyi methacrylate, 0.42 ¢ of eicosanyl methacrylate and

20 carboxyl groups as white fine powder.

-

1 and 2.



phase sep. 10400 87 *S.E.Sensory Evaluation
47098 150099 0.75 10300 98

* phase sep.: phase separation [0058] Table 5

19
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]
Evaluations

In order to evaluate properties as a thickening agent

o ofwater-soluble copolymers havingaikyl-modified carboxyl



26000 98 Sample for S.E. 1.5 16000 98 Sample for 20500 95 S.E. 2.25 15500 97 18000
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groups obtalned in Examples 1-¢6 and Comparative Example 1-3,

viscosity and transmittance measurements were carried ocut

o0

ght %-neutralized viscous liguids of

[

regarding 1 we
respective copolymers and electrolvte-added solutions
prepared by adding sodium chloride to the liguids and mixing.
Further, among these electrolyte-added sclutions, those
showing the highest viscosity were subjected to a moisture
sensory test,.

10050]

(1) Preparation of evaluation samples

O

Three grams of each of the water-scluble copolymers

having alkyl-modified carboxyl groups obtained in Example

Py

- o

1-6 and Comparative Examples 1~3 was gradually added and

o
o

dissolved to 280 g of pure water (deionized water) with
stirring. To the solution was added 17 g of €

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 bv

adding 0.75 .22 9, 3 g, &g, ¢ g, 12 ¢ or 15 g

&)
$Q

.

[
o]

of sodlium chloride to 300 g of I weight %$-neutralized

viscous liguids obtai
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as above in order to evaluate properties of these
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d viscous liguids in the presence of

tes,
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weight %-neutralized viscous liguids and the various

weight %-~electrolyite-added solutions were usad as
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

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

[

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

is considered to be transparent by visual observation when

™ - 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

alkyl-modifiedcarboxyl groups obtained in Examples 1-6 and

Comparative Examples 1-3 were applied on skins of panelists



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 N061 Table 8 CriteriaEx. 1Ex. 2EX. 3EX. 4EX. 5EX. 6 [people][people]

[people][people] [people][people] 910e998 102111 Coooo oooooe [0062]
22

consisting ¢f b men and 5 women. Texture was svaluated

based on feeling when the sample was spread with fingers.

-

”

Evaluation criteria are as follows:

{

A: moisture
5 B: relatively molsture

no impression

&

D: sticky
r0055]

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,



Table 9 Criteria Comp. Ex. 1 Comp. Ex. 2 Comp. Ex. 3 [peop

le] 100 28

From Tables 3-9, itis

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 electrolyte exists, the viscosity greatlyincreases when electrolytes are added, which has a high
viscosity and a high transmittance and which has moigt textures without stickiness even in thesence
orrelatively high concentration of electrolytes. 10[0064] Thus, it is demonstrated that the
water-soluble cagdlyrhers having alkyl-modified carboxyl groups obtained in Examples 1-6 can be
used as a thlckenlng kenlng agent havmg excellent propertles as descrlbed above. [0065] Referentlal

Example 1 o eRLS.-1-6.-5R0MR-De. LANELR-20080.-a1-1 r [e.perceniages.and Lnii
mlxedpby stlrnngmheﬂ; components 7- 10 were added and unlfonmlyznlxed by shlrndg 20 and solblllzed
to prepare IotlorgfINWate ~soluble copelymer;havingalkyl-modified carboxy;23 groupsf{Example6) 2.
Sodium hydrOX|d 2-glu%§|degsoorbate 4. Citric acid 0.1% 0.235_32/0 2.0%0.0&;@ 29 5. Sodium
hydrogenphosp at . Distille erbalsgnce to 100 8 sum 7. Anols | %E%}
0 100 08 270 98
0.75 950 o8 10350 98
1.5 1650 98 15900 o8 Sample for
£.%.
2.25 2100 96 15000 o8
1000 95 14500 97
6 700 94 13350 94
9 5000 92 3950 80
12 15C00 80 Sample for 400 - phase sep.
8.E,
15 10750 88 50 - phase sep.
* 8.E.: Sensory Evaluation

* phase sep.: phase separation



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. Then,emulsion was prepared by cooling stirring. 1. POE(20)sorban
monostearate 2. POE(40)sorbitoltetraoleate 3. Lipoph#ic glyceryl monosteavate 4. Stearicacid 5.
Behenyialcohol 6. Sdualane 7. Cety3 2-ethylhexanocmte 8. Methyl polysiloxane with 1 .0% 1.5%

9. Water-soluble copolymer havingalk -modified carboxyl 25

1.0% .5%1.%520% 5.0 % 0.5%

groups (Exampégbii)eo. 4i% 30

‘Ex. 3

Amount 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



10. Xanthan gum C.1% 11. Sodium hydroxide 0.05% 12. Sodium lactate 1.0//0 13. Citric
acid 0.al% 5 14.

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

* phase sep.: phase separation



Sodium hydrogenphosphate

ici/0 15. 1,3-butylene glycol

0% 16. Preservative a,s 17.
Distilled water balance to 100 %sum g.s.: guantus sufficiat 10[0067]

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

g} (] %]

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



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. Sodium Citrate

27
[00601
Table 7
Amourt Comp. Bx. 3
of HaCl Viscosity Transmi- Remwarks
added jnPa-zi ttance
[gl (5]
0 13750 98
.75 26650 29 Sample for
5.E.
1.5 23500 =
2.25 18500 -
3 15000 e
) —r —— phase sep.
5 e — phase sep.
1z - o rhase sep.
15 . - rhase sap.
* 8.E,: Bensory BEvaluation
* phase sep.: phase separation
100611
Table 8
Criteria iEx. 1 Ex, 2 Ex. 3 Ex, 4 Ex. 5 Ex. 6
[pecple] [pecple] [people] [people] [pecple] Ipeople]
A 9 10 g g G g
B 1 ¢ 2 1 1 1
c c 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

5 [0063]



0.5% 5. Tetrasodium EDTA

10

Q]
oy

n01.1./0 6. 1,3-butylene gly-2 7.0% 7. Glycerin 8.0%

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%



8. Distilled water balance to 100 % sum 25 9. Cosmetic component a.s. 10. Preservative
31 11. Ethanol5 0 % quantus sufficiat [0088] Referen al Example 4

19

20

29
5. Sodium hydrogenphosphate 0.1%
6. Distilled water balance tc 100 % sum
7. Ethanocl 5.0%
8. POE(30) POP(6) decyl tetradecyl ether 0.3%
Y. Preservative g.=2.
10. Incense g.s.
* g.s.: quantus sufficiat
[0066]

Referential Example 2

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.

1. POE{20) sorbitan moncstearate 1.0%
2. POE(40) sorbitol tetraclsate 1.5%
3. Lipophilic glyceryl monostearate 1.09%

4. Stearic acid 0.5%
5. Behenyl alcochol 1.5%
6. Sgualane 5.0%
7. Cetyvl Z-ethylhexancate 5.0%
8. Methyl polysiloxane C.5%
. Water-scluble copolymer having alkyl-modified carboxyl
groups

g.s.



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 polysiloxane 0.'s8/8 30

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.

10, Preservative q.s.



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 891C. Further, components 5-12

11. Ethanol 5.0%
* 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 percentages, 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. iL-ascorbyl magnesium phosphate 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.: guancus sufificiaz



5 were added at the respective percentages, heated at 80 C, 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. Meduhomeoill.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 10i2-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 ¥P$umi]  Components 1-7 shown below were added at the respective percentages

and headed. at 80 C. Further, components 8-13
Referential Example 5

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, Distilled water balance to 100 % sum
* g.$.: guantus sufficiat
100707

h

Referential Example ¢

t

o]
1

Components 1-7 shown below were added at the respective

percentages and headed at 80 °C. TFurther, components §-123

-~



33 were added at the respective percentages, heated at 80 C, 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) 0.1 0//0 9. Sodium hydroxide0.0#4% 15 10. Glycerin5.0% Sodium PCA1.0%
Preservative 13. Distilled waterbalance to 100 9 sum * g.s.: duantus sufficiat 20[0071] Referential
Example 7
at 80 C. Purtner, components 8-13 were added at the respective percentages, heated at 80 C, 25
stirred to emulsity Ten: tleansiry Ef@amswasprepalét by E6ctifg WithFstireg: Was prepared

10

[
L5y

20

[
(S5

G6rhponeAed-7 shown below sveté added a2 he sespective péreentagestaridheated

by cecoling with stirring.

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%
6. Glyceryl tri-2-ethvlhexanoate 5.0%
7. Methyl polysiloxane 0.5%

8. Water-soluble copolymer having alkyl-modified carboxyl

groups [(Example 2) 0.1%

9. Sodium hydroxide 0.04Y
10. Glycerin 5. 0%
11. Sodium PCA 1.0%
12, Preservative g.s

guantus

n
o
Hh
Hh
l_r.
&)
I_}
w
ct

Re

h

erential Example 7
Components 1-7 shown below were added at the respective

parc

]

ntages and hsated at 80 °C Further, components 8-13

G o~
oy

were added at the respective percentages, heated at 80

stirred to emulsify. Then, cleansing cream was prepared

by cooling with stirring.



34 1. 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%

34

1. POE(20Y sorbitan moncstearate 2.0%
2. POE(40) sorbitol tetracleate 1.0%
3. Self-emulsifying glyceryl moncstearate 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 tco 100 % sum

-y
Hy

F.J
1
t_l.
at
ot

* g.s.: guantus suf

eferential 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.
1. AQUPEC HV-3501E (carboxyvinyl polymer) 0.1%
2. VWater~soluble copolymer having alkyi-modified carboxyl

-

25 groups (Example 1) 0.1%

3. Sodium hydroxide

[
o
[ael
-2
S



10. SO...i1117: hydroxide0.04% 1,- G2. L-serin 1.0% 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 havingaikyl-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-but§feré@fycBF$. Distilled water 10. Preservative q.s.: quantus sufficiat- 21%.0%
balance to 100 9 sum

5. Hvdroxypropyvl cellulose 0.5%

6. POE{(30) cetyl 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

1. Myristic acid 15.0%

2. Palmitic acid 5.0%

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

5. Polyethylene gliycol 60060 Z.0%

€. Ethylene glycol distearate 2.0%

7. Diethanolamide cocoate 3.0%

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



g.s. [0073] 10 Referential Example 9 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 8' C and mixed. Then, cleansing foam was prepared by cooling with stirring. 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. Diethafiolamide cocoate3.0% 8. Concentrated
glycerin15.0% 259. water-soluble copolymerlawngalkyl-modified carboxyl 36 Sodium hydroxide0.04%
Potassium hydréXide’5.5% 12 Sodium PC&D.5% 13. Sodium N-lauroylsarcosine10.0% &.14 %
Distilwaterbalance to 100 % sum [0074] Referential Examole 10 Components 1-10 shown below
were added at the respetive pertehti§es snd Reated at 80 C. Further, 10 components 21548 were
added at the respective ggrgentages, heated at 80 C and stirred to emulsify. Then, sunscreey was
prepared by codﬁzng withstitfing > 1. Water-solublecopolymefha n aIkyl-modifiedcarbo&ylbl@ groups

(Example 4)0.70{03 go ﬁgg%n}v giag@%%lp%tgglgglgué%g?g.S% 3. Sodium hydroxide{)(JZQSO%/%)

4ucoside ascorbiate6.0

5 14, Distilled Water balance to 00

% sum
[0074]
Referential Example 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 percentages,
heated at 80 °C and stirred to emulsify. Then, sunscreen

was prepared by cooling with stirring.

1. Wazer-soluble copelymer having alkyl-modified carboxyl

15 groups {Example 4}

2. Sodilum carboxymethylcellulose 0.3%

3. Sodium nydroxide 0.28%

4. Z-glucoside ascorbiate 2.0%

5., Cltric acid 0.01%

20 . Sodium hydrogenphosphatg 0.1%
7. Preservative q.3

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. Pelyoxyvethylene sorbitan POE(20) monooleate 0.5%



D. Citric acid 0.01% 20 6. Sodium hydrogenphosphate 0.1% 7. Preservative g.s. 8. ,3-butylene
glycol 7.0% 9. Glycerin 8.0% 10. Distilled water balanceto100

37
13. Sorbitan sesguioleate 0.5%
14, Cetanol 2.0%
15. Z-ethylhexyl paramethoxycinnamate 10.0%
16. Ethanol 10.0%
5 * g.s.: guantus sufficiat

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)
(*1} 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.



6 sum 25 11. Sorbitan monostearate 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 HM$05E (carboxyvinyi polymer)0.1% 2.
Water-soluble copolym flaying alkyl-modified carboxyl groups (Example 5)0.1% 153. Sodium

hydroxide0.08 (Yb.4. ¥lpyrrolidonesvinyt acetatecCopalymee selutions@) (*11)10.0% 30.0%
2. 1,3-butylene glycol 15.0%
3. 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.8.
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 0.2%

(o))

Rikyl acryiate copolymer emulsion (*2) 1.0%



5. Sodium PCA1.0% 6. Distilled waterbalance to 100 % sum 20*1: PVE6VAE 735 manufactured by
ISE Corporation [0076] Referential Example 12 Components 1-9 shown below were added at the
respective  percentages and dissolved 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-solublé“copolymeraving alkyl-modifier, carboxyl groups
(Example 3)0.1% 5. Sodium hydroxide0.04% 6. Sodium carboxymethylcelluhose2.0% 7. Sodium
chloride0.5% 8. Preséivativelyss: 209uDistiled waterbalance to 100 % sum d.s.: quantus sufflisé  *2:
YODOSOL GH810 manufactured by Nippon NSC Ltd. [0077] Referential Example 13 15Components
1-10 shown beloW wefé aadedatthé fespaetive percentages and heated at 80 C. Further;- - 0 %
components 11-16 were added at the respective percentages, heated at 80C and stirred to emulsify.
Then, mascara was preparéd by 2doling ithtir n 20 1. Stearic acid 2. Carnauba wax 3. Béewa¥ 4.
Polyoxyethylenelgqrbg%% EP;(ZO) monoo eate 10. 0%

I

o 1l. Water-soluble copoclymer 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

Glyceryl tri-2-ethylhexancate 20.G%



255. Sorbitan sesguioleate 6. Alkyl acrviate copolymer emulsion 2.0/07 2.0% 1.0% 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 Y& DOSOL G5810 manufactured by Nippon NSC
Ltd. [00781 15 Referential 7xampi Components 1-11 shown below were added at the respective
percentages anddispessed-hydrelt milling: diherresultanéwas run into a molda high tempetataré; Then,
lipstick was prepared by filling the cooled and molded

. Diisostearvi 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
(00791
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. Beheny Lcohol 1.0%
20 4. Cetanol 0.5%
5. Sgualane 5.0%
6. Titanium oxide 4.0%
7. Red iron oxide g.s
8. Yeilow iron oxide g.s
25 Y. Black iron o=xide g.s



20 product into a container. I. Candelilla wax 2. Ceresin 3. Carnauba wax 5.0/ 0 0 5.055/0 3.0% 254.
Microcrystalline wax3.0% 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. Preservatived.s. * g(s.: quantus suffi at [00791 10
Referential Example Components 1-11 shown below fere added at the respective percentages and
heated at 80 C. Further, components 12-17 were added at the respective percentages, 15 heated at
80 C and mixed.Therffoundation wasprepared by ¢ooling with stirring. Lipophilic glycerylt . 3%
monostearatel.0%

12. 1,3-butylene glycol 8.0%

13, Triethanolamine 1.5%

14. Water-soluble copolymer having alkyl-modified carboxyil

5 groups (Example 6) 0.2%
15. Sodium hydroxide 0.08%
16. Sodium PCA 1.0%
7. Distilled water baiance to 100 % sum
¥ og.s.: guantus sufficiast
10 10080

The cosmetics which use the water-soluble copolymer
having alkyl-modified carboxyl groups obtained in Examples
1-6 showed molsture texture without sitlckiness. In
addition, cosmetics and the like which contalined

15 electrolytes and the like showed similar properties.



2. Steariraci 5.0% 3. Behenyi alcohol 1.0% 20 4. Cetanol 0.5% S. Squalane 5.0% 6. Titanium
oxide 4.0% 7. Red iron oxide g.s. 8. Yellowiron oxide Q.S. 25 9.

42

What we claimed is:
1. A water-soluble copolymer having alkyl-modified carboxyl groups

which is o¢btained Dby polymerizing 100 parts by weight of

(&3]

(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 of a compound having two or more of ethylenic

unsaturated groups, wherein a 1 weight %-neutralized viscous 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 25°C after one 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.



Biack iron oxide c.s. 10. Talc 4.0% 41 11. Soy bean uhospholipid 12. 1,3-butylene glycol 13.
Triethanolamine 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 g&eactrolytes and the like showed similar properties.
42 What we claimed is:

3. A thickening agent comprising the water—-soluble copolymer having
alkyl-modified carboxyl groups according to claim 1 or Z.

b ' )



1. A water-soluble copolymer having alkyl-modifiedcarboxyl groups 5 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 of a compound
having two or more of ethylenic unsaturated groups, wherein a 1 weight %-neutralized viscous liquid
10 shows a viscosity of 1500 mPa-s or lower and a ffansmittance of 90 % or higher, and when 0.25-5
parts by weight of sodium chloride is added to 100 parts by weight of the neutralized viscous liquid, the
liquid shows a highest viscosity of 1500040000 §-§%nd%%éh§%%§énce of 90 % or higher, and
wherein viscosity is measurﬁg\}%@g ZEC fter %Qﬁﬁ]m%ro ti ata ro@iggr{\)a;l §peed of 20 rpm by
using a BH type rotational viscometer with afsﬁln é rotor No. 6, and wherein fransmittance is
measured at ag\%%viejhean(gﬁh of 425 nm in a cell with a light path length of 1 cm after being degassed by
centrifuging. 20 2. The water-soluble copolymer having alkyl-modified carboxyl groups according to
claim 1, wherein the egmpqund:having:twe or more obethylenie uasaturated-groups isaAat least one
selected from a group consisting of pentaerythritol allyl ether, diethylene glycol diallyl 25 ether,
polyethylene glycobdiathyt ethes and polyaltyl sacchatdses d12a:3: Acthickening agent-domprisirng the
water-soluble copolymer having alkyl-modified carboxyl groups according to claim 1 or 2. 43
WATER-SOLUBLE COPGLYMER HAVINGALKYLL MODIFIEDCARBOXYL!GROUPS AbStract The
present invantion provide a water-soluble 5 copolymer having alkyl-modified carboxyl groups which is
able to produce H-ieutralizedviscous Tigdid iy which afthoughdits vistasity'is very ow whenrio
electrolyte exists, the viscosity greatly increases when electrolytes are agldmed, which has a high
viscosity and &£Righ 16 transmittarce and whith hias moist textares wittiout Stickiness ever in the
presence of a reiativgliy Ohi%h c%nrcgggatgloangof 8§Ierc1ro|%/tgfsi gr&%g;m&ke&n@ %gek%%%mprising the
same. More spaetﬁical y,‘?he’presfén"[ invention prbV%és a water-soldble copolymerhaving 15
alkyl-modjfied carboxyl groups which,is optained 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 Q-0:1-partshy-weightrofa gompeund:-having-two-or more of ethylese 20wnsaturated
groups, wherein a | weight %-neutralized viscous liquid shows a viscosity of 1500 mPa.s or lower and
a transmittance ©f.9@ 4 er=higher, ard when: 0.2535/parts, byaweight dftsodivarchigrideds added to 100
parts by weight of the neutralized viscous liquid, the liquid shows a 25 highest viscosity of
15000-40000mPals ard a transmittanceof 90196 6r Highet Land-a thickening ageitcoiprising the

same.
invention provides a water—-socluble copolymer having

15 alkvi-modified carboxyl groups which 1s obtained by

polymerizing 100 parts by weight of (metnjacrylic acild,

rl

0.5-5 parts by weight of alkyl (meth)acrylate comprising
an aikyl group having a carbon number of 18-24, and 0-0.1
parts by weight of a compound having two or more of ethylenic

20 unsaturated groups, wherein a 1 welight %-neutralized
viscous liguid shows a viscosity of 1500 mPa-s cr lower and
a2 transmittance of 90 % oz higher, and when 0.25-5 parts
by weight of sodium chioride is added to 100 parts by werght
of the neutralized viscous liguid, the liguid shows &

25 highest viscosity of 15000-40000 mPa s and & transmittance

of 90 % or higher, and & thickening agent comprising the



