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1 Water-soluble copol ymer having al kyl -nodi fi ed

carboxyl groups Technical Field 5 [0001] The present
invention relates to a water-sol uble copol yner

havi ng al kyl -nodi fi ed carboxyl groups. More

specifically, the present invéntion relates to a

wat er - sol ubl e copol yner havi ng al kyl - nodi fi ed

car boxyl groups, 10 which may be preferably used as a

t hi ckeni ng agent fiaterxoymatlles corblismeed i ke.

Background [0002] 15 A variety of copolyners are

known as cdwgotiyrerssl kofl et i) iset yda oo d i Kyl
(rmeth)acrylate, which are used in thickening agents

for cosnetics and the |ike; noisturizers for

catapl asnms and the like; enmulsifiers; suspension
TelcabiildaZerrs «flar suspensi ons; and the Iike. For 20

exanpl e, a copol ymer obtained by reacting a specific
[@oadnt of ol efin-based unsaturated carboxylic acid
mononmers and a specific amount of al kyl

(et Mhacr pratsen(ta danborcinmberelofted hecal kyl wrtoip-soluble
is 10-30) (See Patent Docunment 1), a copol yner

cohblaivied bynareact i g kglspediiffiedamunboaf; 10l gfblpa5 More
based unsaturated carboxylic acid nononers and a
spRediffiicé 1 1§10udhe 0fpad &yt ( MRivRhac byl atel dBecardona water-
nunber of the 2 alkyl group is 10-30) and a cross

sld1nii1Rg agepLyhsee gy aDogureitldid)iecd 69PBbYYET groups,
obt ai ned by reacting ol efin-based

which may be preferably used as a thickening agent for

cosmetics and the like.

Background
[0002]

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

amount of alkyl {(meth)acrylate (a carbon number of the
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unsat urated carboxylic acid nononers and al kyl
(meth)acrylate (a carbon nunber of the al kyl group is

'8-30) 5 (See Patent Document 3) and the like are

known. These copol ynmers of (meth)acrylic acid and

al kyl (nmeth)acrylate are used in the above

applications usually after dissolving into water and

the like and neutralize wth alkali to forma

eutr adizee v stOusO) i gl de atr@ss 1Dichhcentgant ofSed Patent
about 0.1 to 1 weight % 0003] This neutralized
Dcsomourst | 2 gui d hagodypeablodmatimatd Mhereawisopseigfon-based
transm ttance reduces and a part of the copol yner
precipidtatds woenrbelxedticol yt esidsed rasnararious abhdraw alkyl
materials for products or additives coexist even at

red tat )i aket il d 0w concerthsratnarniser [ @00de dhkphardrowb ars §-30)
recently, in a field of cosnetics and the like,
(RsTEtd tosn tC A @drme g )i ghn@nbhwat 5ilodé st e ekadwn and 20

the like in order to differentiate from ot her

produtessas coedlysryarédus (pEoppit+esicf oicexanph®, alkyl
good appearances such as transparency, non-sticky

et afch tdeakbkesae id nthbe agpatl igPlications usually
Therefore, it is desired to invent a thickening

Hget whikebicangf oim & Rewkkal iZ@d tWeSCPUSe 28nki b @cralize
having a high viscosity and a high transnittance

£LMen bhkkhe presefsanofs ankgkabiveb¥ M Obeous liquid at a
concentration of 3 electrolytes. [0005] [Patent

ddorrmnta dilo R 619U I97T6A to 1 weight %.

[0003]

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

[0004]

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

even in the presence of a relatively high concentration of
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[ Patent Docunent 2] JP 232107/ 1984A 5 [ Pat ent
Docunent 3] US 5004598 Disclosure of the Invention
[ 0006] The object of the present inventionis to
provide a 10 water-sol uble copol ymer having

al kyl - nodi fi ed carboxyl groups which is able to
produce a neutralized viscous liquid which has a
sufficiently high viscosity and a very high
¢ranmsndiyamse and whi ch has noi st textures w thout
stickiness even in the presence of a relatively high
LBoeconcentrati on of electrolytes, and a thickening
agent containing the same. [0007] The present

[ Paredstt opot@hatesit oypasiwp )i obendescri bed,

wat er - sol ubl e copol yner havi ng al kyl - nodi fi ed

ced oy | Do 28t OuUpps. Jp 0998] 0( 1) o mat er - sol ubl e
copol yrmer havi ng al kyl -nodi fied carboxyl groups
Wi € & Spebilad e ds byupobyoes sgi ng 100 parts by

wei ght of (neth)acrylic acid, 5-10 parts by wei ght of
25 lauryl (nmeth)acrylate, and 0-0.1 parts by wei ght
of a conpound having two or nore of ethylenic

st sk gt £ groupsSindeniiesein a 1 weight
% neutralized viscous liquid shows a viscosity of

ﬁ@@&gths or lower and a transmttance of 95 %or
i gher, and when 1-7 parts by wei ght of sodi um

chloride |55added st o OO PALES by RGN PfiLhes provide a
neutralized 5 viscous liquid, the Iqu|é)shoms a
Jﬂﬁﬂfﬁgofﬁﬁf@SiEgpgiymer having alkyl-modified carboxyl
groups which 1is able to produce a neutralized viscous
liquid which has a sufficiently high viscosity and a very
high transmittance and which has meist textures without
stickiness even in the presence of a relatively high
concentration of electrolytes, and & thickening agent
containing the szme.

[C007]

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

[0008]

(1) A water-soluble copolymer having alkyl-modified
carboxyl groups which is obtained by polymerizing 100 parts
by weight of (meth)acrylic acid; 5-10 parts by weight of
lauryl (meth)acrylate, and 0-0.1 parts by weight of a

compound having two or more of ethylenic unsaturated groups,
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10000- 30000 nmPas and a transmittance of 95 % or

hi gher. [0009] (2) The water-sol ubl e copol yner

havi ng al kyl -nodi fi ed carboxyl groups according to

(1), wherein the compound 10 having two or nore of

et hyl eni ¢ unsaturated groups isgs at | east one sel ected
froma group consisting of pentaerythritol allyl

et her, diethylene glycol diallyl ether, polyethylene :
wWHemedin deal 1 yheegher angepotyal byl vSacehar osequild shows a
[0010] (3) A thickening agent conprising the

wad @ s 50F ublke 1 apohyses hawi ngwakkydmrdrodi fir@thsmittance of
car boxyl groups according to (1) or (2). [0011] 20

ghespr@sent ghRyentin whkh bﬁ—"ﬁxﬁh@tﬁeday Nweegat! &S sodium
bel ow. [001%] Addltlonally, in the present invention,

Aclytige Aeidiand vethagryliesas)d,ar {ngfu§h¥eﬁ¥utralized
described as (meth)acrylic acid. 25 [0013] Further,

dibé&ﬁépﬂﬁgﬁﬁh 'WﬂﬁQtUQQuﬂ%ﬂ%E@%éz%ﬁ'Qfgﬁ@étsvﬂQE%Slty of
neutralized viscous liquid is to nake the pH of the

10080 B Py M - 4 04, P24 D8: PESSEOtF YN i On, h_{@@er

wat er - sol ubl e copolymer 5 having aIkyI nodi fi ed

yl groups is obtained by polynerizing
%ﬁ%th acrylic acid and lauryl (neth)acrylate

(2) The water-soluble copolymer having alkyl-modified
carboxyl groups according to (1), wherein the compound
having two or more of ethylenic unsaturated dgroups is at
least one selected from a group consisting of
pentaerythritol allyl ether, diethylene glycol diallyl
ether, polyethylene glycol diallyl ether and polyallyl
saccharcse. |
100107

(3) A thickening agent comprising the water-soluble
copolymer having alkyl-modified carboxyl groups according
to (1) or (2).

[0017]

The present I1nvention will be explained in detail as
below.

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

[0013]

Further, in the present invention, neutralization for
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and optionally a conpound having two or nore of
ethylenic unsaturated groups. [0015] 10 Wen
(meth)acrylic acid and lauryl (neth)acrylate are
conbined in the present invention, either or both of
(meth)acrylic acid and lauryl s(neth)acryl ate may be
used alone or in a conbination of two or nore,
respectively. Anobng these conbinations, a
teTbheat +ehi ekdacriydanaci dogand 1% |adr ybke the pH of the
nmet hacrylate is preferably used because they are
leasiily dreated due to liquid at roomtenperature and
vi scosity properties and transnmittances are excel |l ent
roegardi ng neutralized viscous liquids of the

wat er - sol ubl e copol ynmer havi ng al kyl -nodi fi ed

car boxy| t & oypss 8Rt al Redn20 chherafd am and ddiedidudsiso 1 ymer
in the presence of electrolytes. [0016] The anpunt

v Vi1 kpethd @crybat ecsgdxin tReouRsesent obtained by
invention is 5-10 parts by weight, nore preferably

ﬁ%ﬁ%ﬁ%ﬁﬁgﬂg%b{m@@h?ﬁ&rvﬁﬁB Qﬁﬁﬁ?cﬁhaolH%%ﬁF”%ﬁe@W%acrylate

wei"ght of nmet h)acrylic acid. Wen the anpbunt o

drAuryhe 1 SR D) agr Wodleundt 1espiddapyg Bar ke Ay yeightyienic
W th respect to 100 parts by wei ght of

SEt-anr i i &-@gld, it is possible that a viscosity

In the presence of electrolyte of a neutralized
' us liquid of the obtained water-soluble
copol'ynmer havi ng al kyl -nodi fied carboxyl groups is 5

i nsuf@%yemﬂgetwgéﬁ,mgnagma %%u%aé%@lm(fegﬂ%r]}plate are

parts i g I'S possible
%ﬁgﬁﬂﬂéﬁﬂlﬂﬁligﬂé O%r%g%ntobﬁgkgﬁ%i%%geré%%hggleor both of
pol'ymer having afFkyl-nodifie

{meth)acrylic acid and lauryl (meth)acrylate may be used
alone or in a combination of two or more, respectively.
Among these combinations, a combination of acrylic acid and
leuryl methacrylate is preferably used because they are
easily treated due to liguid at room temperature and
viscosity properties and transmittances are excellent
regarding neutralized viscous licuids of the water-soluble
copolymer having alkyl-modified carboxyl groups obtained
therefrom and the liquids in the presence of electrolytes.
[0016]

The amount _of lauryl {meth)acrylate used in the
present inventicn is 5~10 parts by weight, more preferably
6-9.1 parts by weight with respect to 100 pérts by weight of

(meth}acrylic acid. When the amount of lauryl

(meth)acrylate is less than 5 parts by weight with respect
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car boxyl groups deteriorates. [0017] 10 The
conpounds having two or nore of ethylenic
unsat ur at ed- groups optionally used in the present
invention are not especially limted but conpounds
in which the ethylenic unsatyrated groups are allyl
groups are preferable. Anong them pentaerythritol
allyl ether such 15 as pentaerythritol diallyl ether,

fenti@er yplarttsol bhr i akliyht etler (mpent aerythei tokid, it is
tetraallyl ether and the like, diethylene glyco

giAdilyle etthel ,a pol yed st enen gty dresimbd Vbr ed hest 8dtyte of

pol yal | yl succharose are nore preferable. These

£aMounds: Dayi NgsE¥RsONiFREE of ety L insatakatesoluble
20 groups may be used alone or in conbination of two

QpdWifer Of HbRemg [ 001l 1 Fheiameunt efrbheygompgubdps  is
having two or nore of eéthylenic unsaturated groups

ysedin ithe prgsent LAYENtIHAN Zoirk 0: 90420el PR SLO parts
by wei ght, nore preferably 0.001-0.044 parts by

AR gt Wikt h respect (105100 part st bY, MeI A 10fhiA ity of the
(meth)acrylic acid. Wen the anmount of the conpound

CH?C\Q g t V\_@a@érﬂgéfugie et E}Sb%ﬂiyﬁle'fn_s q{a_l'{zr_i%tged £l Q}y'P-Smodi fied
Is nore than 0.1 parts by weight, it 1s possibl®e

g%ygoéyﬂr 14t igkaﬁg§_presence of electrolyte
of a Vi scous

eutral I'ze iquid 5 of the obtained

-sol ubl e copol ynmer havi ng al kyl - nodified
%@F@@xyl groups deteriorates or the |iquid becones

Clouq%% [éggﬁgunds having two or more of ethylenic
unsaturated groups optionally used in the present invention
are not especially limited but compounds in which the
ethylenic unsaturated groups are allyl - groups are
preferable. Among them, pentaerythritol allyl ether such
as pentaerythritol diallyl ether, pentaerythfitol triallyl
ether, pentaerythritcl tetraallyl ether and the like,
diethylene glycol dizllyl ether, polyethylene glycel
diallyl ether and polyallyl succharcose are more preiferable.
These compounds having twe or more of ethylenic unsaturated
groups may be used alone or in combination of two or more
of them.
[0018]

The amount of the qompound having two or more of
ethylenic unsaturated groups used in the present invention
is 0.001-0.1 parts by weicght, mcre preferably 0.001-0.044

parts by weight with respect to 100 parts by weight of
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In the present invention, a nethod for obtaining the

10 wat er-sol ubl e copol yner havi ng al kyl -nodi fi ed

car boxyl groups by polynerizing (nmeth)acrylic acid

and 5-10 parts by, weight of lauryl (neth)acrylate

with respect to 100 parts by7weight of (neth)acrylic

acid and optionally 0-0.1 parts by weight of a

conmpound having two or nore of ethylenic 15

(st U @t ek gr s, W et esipe cimban 1081 pakt Scbypound having
wei ght of (meth)acrylic acid is not especially

twdn bedmeitte affli BahY 1 eABthads Sucthhtas] agpetpod ikOmore than
pol ymeri zing these materials by stirring themin a

®0l entt UnskerwadyhnAaci ¢ Ves gasSss abI®sphet eal dréhenittance in
presence of a polynerization initiator 20 and the

HHK & MY e USEO: 1 40020 vt d NGEt 4 VR G888S1£88 viscous liquid
produci ng an inactive gas atnosphere include, for

SXaAN L, ShididQgen;Jasy- S0 @0N 83soapdethenalikg. alkyl-
25 The aforenentioned solvent is not especially _
hd dh £ 2 éiE%géglfﬁkéﬁﬁy 4i ssP| ¥La (BB By achy| | £qREHdpecomes
lauryl 8 (neth)acrylate and a conpound having two or
tmrejoi. ethylenic unsaturated groups but not the

obt ai ned water- sol ubl e copol yner having

ajdwddr modi fied carboxyl groups and do not inhibit a

pol ymeri zation reaction. 5 Exanples of such a sol vent

el ude, ¢£07 p0XBERLE, o MONITRL, PENN AREHOROTA] DEXANEG the

normal  heptane, cycl opentane, ' cycl ohexane an

v\lralﬂ%e_r—ﬁﬂﬂglbe% he%g%?{n{t{g% h?l)ée\]rq_%gandalM;%dih@ipéc?necarboxyl
are prefterably used. 21
groups by polymerizing (meth)acrylic acid and 5-10 parts by.
weight of lauiyl (meth)acrylate with respect to 100 parts
by weight of (meth)acryiic acid and opticnally 0-0.1 parts
by weight of a compound having two or more of ethylenic
unsaturated groups with respect to 100 parts by weight of
{(meth)acrylic acid 1s 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
and the like may be used.
[GO20]

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

The aforementioned solvent 1is not especially limited

inscfar as they dissolve (meth)acrylic acid, lauryl



i0

15

20

25

10 The amount of the solvent to be used is preferably
300-5000 parts by weight with respect to 100 parts by

wei ght of (nmeth)acrylic acid from vi ewpoi nts of

improving stirring workability and econony. [0022]

15 The aforenenti oned pol ynerigzation initiator is
preferably a radical polynerization initiator for

exanple, a,a'-azoisobutyronitrile, 2,2'-azobis-2,4-

giget )yt maredonidnd | & 22npezobi shethyd i solbut ybat emore of
and the |I|ike. Anong them

& dr raziobi gRebbylkesebutgd@tes | pu20 ryef enabloptusedd water-
froma viewoint that a high nolecular weight of

St 81 - ot A B reoP oy g havk pU-abkyE: 8@dbd+eekyl groups and
car boxyl groups can be obtained. [0023] The anount

& Ade PR iZzgld Ofnd i tieion toabeissed 25 is
desirably 0.00003-0.002 noles with respect to 1 nole

of (mMatddy! igr agh@én Waen sbhecanmountcofigbhe for example,
pol ynerization 9 initiator is |less than 0.00003

ANES, ddntdshPossdRh£r thdtanPOl yOBRE Zakd 9aﬁ@90&%@ﬂopentahe,
rate is slow to be not economc. Wen the anount of

éJEingﬁgﬁgiéﬁﬁiQﬁé'ﬁfﬁ@torﬂﬁbﬂgﬁ@heﬁhaﬂogmggzhexane and
noles, it Is possible that polynerization 5

RO BSRES- Japi dly 10 feke,{eactign control
difficult. [0024] The reaction tenperature is

]grably 50-90 C, nore preferably 55-75 C. Wen
e reaction tenperature is lower than 50 C, it is

possLALe LABaLTE N SRS AN Od SBELLON s prerorabiy
300-5000 parts by weight with respect to 100 parts by
welght of (meth)acrylic acid from viewpoints of improving
stirring workabillity and ecoromy.

10022]

The aforementioned pelymerization initiator is
preferably a radical polymerizaticon initiator for example,
o,o’ —azoiscbutyronitrile, 2,2’ —azobis-2,4-
dimethylvarelonitrile, 2,2’ -azobismethylisobutylate and the
like. Among Lhem, 2,2"—azobismethylisobutylate is
preferably used from a viewpoint that a high molecular
weight of water-soluble copcolymer having alkyl-meodified
carboxyl groups can be obtained.

[0023]
The amount of the polymerization initiator to be used

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

{meth)acrylic acid. When the amount of the polymerization
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difficult. Wien the reaction tenperature is above 90

C, it is possible that polynerization progresses

rapidly to make reaction control difficult. The

reaction tinme, which depends on the reaction 15
tenperature, is usually 0.5-5ghours. [0025] The

wat er - sol ubl e copol yner having al kyl -nodi fi ed

carboxyl groups of the present invention may be
abt@ied: bys heati RGabhey reRed one sk Ut i @NifkOpossible that
exanpl e at 80-130 C 20 after conpletion of the
gEReld 0N 40 gyapeLat echhe 5l veat s1When, the heat i d8onomic.
teriperature is lower than 80 C, it is possible that
wHert kg8 10000 dd Mt o vapenahe ibgrsehvet:c i WP is more
the heating tenperature is above 130 C, it is
RSS! b GdhatpyalLr-sol ubjli t}%(oé)éikt)f@, ot & Neth WaLEF s zation
25 sol ubl e copol ymer having al kyl -nodi fied carboxyl

S s eterdoNal 88, e [0026] 5 Jhe- Wt & S0l #h] &1+ .

copol ynmer "havi ng "al kyl -nodi f1ed carboxyl groups thus

é&ﬁjﬁ ned is characterized in that a 1 weight

e neutralized viscous |iquid obtained fromthe 5

copolyer ' ' f .10 or= {_qQwere

and e R B s e ey e o mere
ar [Ho ] of ..sodi hlprjide is ed
%Zerﬁezragwyl%mﬁahﬁg c Wil hi g:éactqqgl tggg%ggture 1s

of "t he neutrali zed Vviscous |
t he |i.quid 0 a.. hi.ghest_ vi scosit f. _10000- 30000
lgwer éhf%lf@ s 1%epfgs&$i§g%&é% %ﬁﬁ v1scosf%y of the

as an f ansfi ttafic o or gher.
Usual | aliquidis. considered to b signhificantly. . .
PRI ORI TP AT Thnce | Stoke o G LoERTYdtizriag
difficult. When the reaction temperature is above 90 °C,

it is possible that pelymerization progresses rapidly to
make reaction control difficult.

The reaction time, which depends' on the reaction
temperatgre, is usually 0.5-5 hours.

[0025]

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

deteriorates.
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hi gher. [0027] In viscosity nmeasurenents, 1 weight

% neutralized 15 viscous |iquids having with a pH of
6.5-7.5, which is fornmed by dissolving a
predet erm ned anmount of the water- sol uble copolyners
to an appropriate anount of pupe water wth stirring
and addi ng a predeterm ned concentration of sodium
hydroxi de or, if required, electrolyte-added 20
@] ons prepared by adding a predeterm ned anount
of sodiumchloride and stirring are used as

eval uald onyseaplesiudiéer csbandile f ofaw@ney hoMIkyl-modified
Viscosity is neasured at 25 C after one mnute

déﬂﬁﬂﬂﬁﬁ)%?o@b£0i§&é086£a§ﬁ@§di@fc%@r%@%%@ﬁz@@'ﬂhf%hat a 1
BH type 5 rotational visconeter with a spindle :

JALAE Ny~ oo A02Bled | dilscdils thei pE st MMENE | Ofvom  the
a transmttance is neasured at a wavel ength of 425 nm

ddbdﬁ§ﬁgf @%&@sagiﬁﬂgcdgﬂgy 5§ngb@00%f%- &tebwer and a
degassed a sanple by centrifuging. [0029] 5 For ,

XA G- IRU T Bl Zed g wuﬁibh‘&%i,ds?fg%i Ghehas & BHris oy

of 6.5-7.5 and contains the water-so | e copol yner

WYY 8L Kiba ! Lhed 5alb w'a@&@&pﬁoa%gr%@&% By weight

present invention at about 1 wel ght %

q‘flse%%s ﬁeu.‘c%?ﬁg%”gx&@?&ﬁﬁ%i&@f&‘?ti a'ﬂlq g%ar shows  a

ke, wherein 0 neutralized viscous 1iqu

f. . dj i | :
Qﬁﬁﬁ?%kf%?é%ggfé%l&gt%pggH%QBQO%n%@aL%.@ﬁ&?#ﬁ?fﬁnsmlttance

el oni 'z neutrali zing W
5¥l§%I% or higher. Usually, a liguid is considered tc be

significantly transparent when a transmittance is 95 % or
higher.
[0027]

In viscosity measurements, 1 weight %-neutralized
viscous liquids having with a pH of 6.5-7.5, which is
formed by dissolving a predetermined amount of the water-
soluble copcoclymers to an appropriate amount of pure water
with stirring and adding a predetérmined concentration of
sodium hydroxide or, if required, electrolyte—added
solutions prepared Dby adding a predetermined amount of
sodium chloride and stirring are used as evaluation samples
after standing for one hour.

Viscosity i1is measured at 25 °C after one minute
rotating at a rotaticnal speed of 20 rpm by using a BH type

rotational viscometer with a spindle rotor No. 6.

[0028]
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Al kalis used to neutralize the.copol yner solution are
not particularly limted but include alkali netal 15
hydr oxi des such as sodi um hydroxi de, am nes such as
tri et hanol am ne, diisopropanol am ne, and the I|ike.
Anong them sodi um hydroxi deigs preferably used.
[0030] The neutralized viscous |iquids obtained from
the 20 water-soluble copol yner having al kyl -nodi fi ed
car boty | c1gs opipss aceon divagttiont he prresemi Himerd i 100 measured
have a very low viscosity when no electrolyte exists
Andahaxera Gigat | yr 40t eagediyi scasély wiem = light path
electrolytes -are added. Further, the neutralized
n?mys;ﬁ T110WHrlS ave @gsagéé&laergéxypm aby 205eﬂt§§ﬂ§@jiﬂg
very high transmttance and have noi st
gires without stickiness even in the presence of a
12 relatlvely hi gh concentration of electrolytes.

[003Hod tedSuppt, chearhyynder stioQd,)y1188ids which has a
wat er - sol ubl'e  copol ymer havi ng ‘al kyl - nodi fi ed

HAr Bexyk groups acgording : m ttheherE§§eQBlhBY§méc%blymer
shows the above property. However, it is presumed

Hgyﬁ B/éfﬁfﬂlﬁ%d¥¥%€dw %a@%%%@ﬁ O%ro@ﬂ ylaccordlng to the
(nmeth)acrylate, the lauryl groups’introduced 1nto"the

1ﬁ§°£HpE§tQBHOHMﬂEEbB§¥'Wg QEK%htnﬁﬂ'ﬁé dkmz used as a

car oxy groups associate with ea ot her n an

BAUeYS Ig éRE @6}]ébﬂ%re%ﬂ?°%@%;fﬁ§r?£kéondﬁ%reln the

|ncrease istosity and t

ne ec%:t rlO| Svgggng qQﬁ%is @f‘gorfq}f’l]r%lcy’bys%i%sotll%ﬁng the
er-so l e COpO avi ng

copolymer to pure water such as deioconized water and

neutralizing with alkali.

BAlkalis used to neutralize the ccpelymer solution are
not particularly limited but include alkali metal
hydroxides such as sodium hydroxide, amines such as
triethanolamine, diisopropanolamine, and the like. Among
them, scdium hydroxide is preferably used.

[0030]

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

viscosity and a very high transmittance and have moist

textures without stickiness even in the presence of a
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al kyl -nmodi fi ed carboxyl groups according to the
present 15 invention allows manufacturing cosnetics
very excellent in transparency and havi ng noi st
texture without stickiness regardless of a

rel atively high concentrationiof various

el ectrol ytes as additives. Such cosnetics include,
for exanple, lotion, enulsion, 20 serum cream
1SRN WRAGK b RS Sage- afiesd i & ean st g tor@ayes .

cl eansing gel, cleansing foam sunscreen, styling

[ael31] eyeliner, mascara, lipstick, foundation and the

| ike. [0033] |In addition, due to a |ow viscosity in

the ahsense it 25 elr8Gtrohitestobhosét hicgkenidiger-soluble
agents are very useful froma viewpoint of -

dmuifaeturh 8gi 84T iaigncdors ices et s6x and gkdupsh@according
li'ke.” That is, since a viscosity of a solution may be

tRivHAiged &0 11w di: Bov i@ty Ofe WG By,  However,
processes before adding electrolytes, working -

©f figi gRekeseln that €86t LRANRr QCesSechrifansheht of lauryl
process, a heating process, a 5 conmpoundi ng process

@J@cﬂ)%ﬂyjl@%&ef A adﬁé@ﬁyf' e&ffgl.%é/t ef'ntf'@&'u@@d into the

greatly i"'nproved by | eaving a process for adding

ﬁ§5¥¥1§8D65¥é| olE%éfCthg%iBBeIdﬁk?ﬁJﬁHBif%%d carboxyl

[0034] The present invention provides a water-soluble

f&ﬂfﬂ%%@é&ﬂ&g Ayl s dmdi fiyed, %VA%@{;&P@%&M@%H via
s ‘ablet

_ 0 produce a neutralized viscou fquid 1n
Qngébhqﬂﬁé“%§¥%£58¥Ybﬁc%%t%héfé&@%yvkgﬁbﬁﬁﬁ9 g thereby
electrolyte exi sts, the viscosity greatly
JNYGASSF VRN &l SEI Ol Vs ge .

[GC32]

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

Such cosmetics include, for example, lotion, emulsion,

serum, cream, cream pack, massage cream, cleansing cream,

cleansing gel, cleansing foam, sunscreen, styling gel,

‘eyeliner, mascara, lipstick, foundation and the like.

[0033]
In addition; due tco a low viscosity in the zbsence of
electroiytes, those thickeniﬁg agents are very useful from

a viewpoint of manufacturing efficiency for cosmetics and
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are added, which has a sufficiently high viscosity
and which has a very high transmttance and noi st
textures w thout stickiness even in the presence of
a relatively high concentration of electrolytes. 20
Best node for carrying out thezl nvention [0035] The

_ present invention will be specifically explained

bel ow by referring to the foll ow ng Exanpl es,
Gonpar bt i veTh2d Exanplies-canrd \ReferLnty alf ExadpleSion may be
However, the ‘present. invention is never linmted by ‘
hd0ses Bxedipt 8s 1odd 11003 GirExappldd ndmifa@ bdhg processes
mL- f our necked flask equi pped with a stirrer, a

BAES DRI @ding Nk1EOgLN] PLOYW NOwbHREn@Nde8FiSiencies in a
condenser, were placed 45 g (0.625 noles) of acrylic

L &l dn TpoBo®Ess AURY k raRiAGT Wit & ss15Q hdft N NBlocess, a
hexane and 0.081 g (0.00035 nol es) of

Zordpo@iobisetdylisobtyl ate. 15 ThepBEXEUTr £aMBSg SE1 EELAc 1 vEes
and m xed uniformy followed by blow ng a nl?rogen

988 bat Qe 150! uhpenvkl avfer chQihgMyVep10.0X¥98hr adding
exl sting in the upper roomof the reéactor vessel,

dhe-¢a paderial s and the solvent. Then, a reaction
was conducted for 4 hours at 60-65 C under a

nitrogen atnosphere. After the reaction conpleted,
the formed slurry was heated at 90 C to evaporate

Jml hexane db further, the resultant was
%ﬁ#ed under régﬁ%ga p?essure at 10 mmHg at 110 C for

ﬁxhgwrs to obtain 45 g of the water-

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

high concentration of electrolytes.

Best mode for carrying out the Invention
[0035]

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

invention is never limited by those examples.
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sol ubl e copol yner havi ng al kyl -nodi fi ed car boxyl
groups as white fine powder. [0037] 20 Exanple 2
The manner in Exanple 1 was foll owed but the anmount
of lauryl methacrylate was changed to 4.1 g to
obtain 46 g of the water-sol uhl e copol yner. havi ng

al kyl -nodi fi ed carboxyl groups as white fine powder.
25 [0038] Exanple 3 15 The nmanner in. Exanple 1 was

"fidldaawed but . 0:02 g of..pentaerythritol allyl ether

was added in addition to 45 g (0.625 noles) of

Eaemydliec lacid, 2.7 g of lauryl nmethacrylate, 150 g of

normal hexane and 0.081 g (0.00035 noles) of 2,2' 5
azobisnet hyl | ot ylvdt-& e obkakedd5fgask thquipped with a
wat er - sol ubl e copol ynmer havi ng al kyl -nodi fi ed

garmoxy,| @roupsrasmehictre & neipovglet . HI63%g tube and a
Exanple 4 10 The manner in Exanple 3 was foll owed but
ddrelamumnt wire | pusybdnethacryl.ave was cchangeddoydid acid;
g to obtain 46 g of the water-soluble copol ynmer

havi figodl kyhrrmdi héedacarDaxy}t 1Go0OUPScAS nhinke fidi&ane and
powder. [0040] 15 Conparative Exanple 1 The manner

d JosExarpl 0l ovas sf obowed byt ther anbusbi Sheth@UI ¥bbtylate.
nmet hacryl ate was changed to 1.8 g to obtain 44 g of
The mixture was stirred and mixed uniformly follcwed by
klowing a nitrogen gas into the solution in order to remove
oxygen existing in the upper room ¢f the reactor wvessel,
the raw materizls and the sclvent. Then, a reaction was
comducfed for 4 hours at 60-65 °C under a nitrogen
atmcsphere. After the reaction completed, the Zformed
slurry was heated at 90 °C to evaporate normal hexane and,
further, the resultant was dried under reduced pressure at
10 mmHg at 110 °C for 8 hours to obtain 45 g of the water-
soluble copolymer having alkyl-medified carboxyl groups as
white fine powder.
[0037]
Example 2

The manner in Example 1 was followed but the amount of
lauryl methacrylate was changed to 4.1 g to cbtain 46 ¢ of
the water-scluble copolymer having alkyl-modified carboxyl
groups as white fine powder.

[0038]

Example 3
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t he wat er-sol ubl e copol yner having al kyl -nodi fi ed

carboxyl groups as white fine powder. 20 [0041]
Conparative Exanple 2 The manner in Exanple 1 was

foll owed but the amount of |auryl nethacrylate was

changed to 5.4 g to obtain 47;9 of the water-soluble

copol yner havi ng al kyl -nodi fi ed carboxyl 25 groups

as white fine powder. [0042] 16 Conparative Exanple

3. Thendremnaghein ixapphepBewas #0d | ovedohtd the: 0.02 g of
anmount of - pentaerythritol allyl ether was changed to

3 & i sohidl na146] geehetherasateiaso! ubl adgepobymao 15 o
havi ng al kyl -nodi fied 5 carboxyl groups as white

fd e powsers) [D043}ry Conpakal) Ve, BExanpt e1dudie mBpngtrylate,
H1Bmmﬂe3\msfm¥mmdbm 4.1 g of steary

1Rt hacsy lradQnavas asede | Al @ Pfg 2(0. Go@bs | gyIyly 4P 2,27 -
nmet hacrylate to obtain 47 g of the mater sol ubl e

L0l IpEh Jiavd g @ Kyl - E'@dbf)t§§nc@5b%x36f O IPPSa BSr-soluble
white fine powder. [0044] Conparative Exanple 5 The

%fméf‘ gé@ﬂﬁbe Sl —Iﬁ&kif)f@cg l%létrb%x%l()fg%ééps as white

stearyl nethacrylate was used in place of 2

¢ Yowdmt hacryl ate and the anmount of
pentaerythritol allyl ether was changed to 0.09 g
gddggo 02 g to obtain 44 g of the water-soluble
copolyner havi ng al kyl - nodi fi ed car boxyl

Example 4

The manner in Example 3 was fcllowed but the amount of
lavryl methacrylate was changed to 4.1 g to cobtain 46 g of
the water-soluble copolymer having alkyl-modified carboxyl
groups as white fine powder.
[0c40]
Comparative Example 1

The manner in Example 1 was followed but the amount of
lauryl methacrylate was changed to 1.8 g to obtain 44 g of
the water-soluble copolymer having alkyl-modified carboxyl
groups as white fine powder.
[0041)
Comparative Egample 2

The manner in Example 1 was followed but the amcunt of
lauryl methacrylate was changed to 5.4 ¢ to obtain 47 g of
the water-soluble copolymer having alkylnmodified carboxyl
groups as white fine powder.

[0042]
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groups as white fine powder. 20 [0045] Main raw
materials and their anpunts used in Exanples 1-4 and
Conparative Exanples 1-5 are summarized in Tables 1
and 2. [0046] 25 17 Table 1 in raw material Ex. 1
Ex. 2 Ex. 3 Ex. 4 acrylic acid 45 (100) 45 (100) 45
(100) 45 (100) 9] lauryl nmethacrylate 2.7 (6) 4.1
(9.1) 2.7 (6) 4.1 (9.1) [9] pentaerythr tol - - 0.02
2 raalilnd meiderld B 044) (0.044) [g] The nunerical

_nunber in a parenthesis indicates an anount of the

respatid Weinnaw Nt estahsld B padd scdyl wed @hbutv e amount of
assum ng the anount of the acrylic acid used as 100 :

Rt iyt h weicghta 1 [Q04A he Tall € Ghdvaidd rew €app.g Bxe obtain
1 Comp. Ex. 2 Canp. Ex. 3 Conmp. Ex. 4 Conp. Ex. 5

aaterbal taer Wd e Acssh 451 ¢ 1Q%ofi§mé%0@a)av4l519( 190}y ASmodified
(100) 45 (100) [og] lauryl 1.8 (4) 5.4 (12) 2.7 (6) -
carboxyl groups as white fine powder.
[0043]
Comparative Example 4

The manner in Example 3 was followed but 4.1 g of
stearyl methacrylate was used in place of 2.7 g of lauryl
methacrylate to obtain 47 g of the water-soluble copclymer
having alkyl-mcocdified carboxyl groups as white fine powder.
[C044]
Comparative Example 5

The manner in Example 3 was followed but 0.9 of
stearyl methacrylate was used in place of 2.7 g of 1aﬁryl
methacrylate and the amount of pentaerythritol allyl ether
was changed to 0.09% g from 0.02 g to obtain 44 g of the
water-soluble copeclymer having alkyl-modified carboxyl
groups as white fine powder.
[0C45]

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

and 2.

[0046]



nmet hacryl ate [(g]
nmet hacryl ate [ g]
allyl ether

stearyl - -
pentaery hritol

(0.29) (0.044) (0.2)

- 4.1 (9.1) 0.9 (2)

0.13 0.02 0.09

[g] The nureri cal

number

in a parenthesis indicates an anmount of the

respective raw materials in papts by weight with

assum ng the anount

of the acrylic acid used as 100

parts by weight. [0048] Evaluations 1In order to
Tebdeyht e properties as a thickening agent of
MR Bhr Sebubl e @-szpql ymer sghayi ng glekyls- nodi ‘t,ede;
car boxXyT— gr oup; al ne np-E

parati ve EXal ﬂ% 95\, ?c; 45 (gooé transrﬁotol ance

asurenments were carried out rprmr di ng 1 wej ghf
184mye wbthadrivized |\A. Sd6US | | qUi d%l)of 2r-é§p»ecti Je1 (9.1)
gopol yners and el ectrol yt e-added |sol utions| prepared
by addi ng sodijum chl oride to the |liquids apd nixing
Fur ther QIO these eieclrgiyle-qygeu SOl g s,

Wi ng |t he hi ghest viscosijty were si ct ed to

241vlefhest ur e sensory test. [0049] %f&“PrepaK £4%n of
leval uati on sanpl es Three grans ofl each of

wabel salihl.e mﬁ@rmﬁré palc@naae\éwglﬁlme@gl fh&ele

SFATHOXYl, L QURS

obt ai n

s lI'.I.rrpI ¢

raw ma erJ_a parts by weight with
assuming the amount of the acrylic acid used as 100 parts by
waight.
[CCc47]
Table 2
Main raw Comp. Ex. 1 | Comp. Ex. 2 | Camp. Ex. 3 | Comp. Ex. 4 | Comp. Ex. 5
material
acrylic acid 45 (100) 45 (100) 45 (100) 45 (100) 45 (100)
fgl
lauryl 1.8 (4) 5.4 (12) 2.7 (6) - -
methacrylate
1=]
stearyl - - - 4.1 (9.1 0.9 (2)
methacrylate
gl
pentasrythritol - - 0.13 0.02 0.09
allyl ether (0.29) (0.044) (0.2)
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 acrylic acid used as 100 parts by weight.

[0048]

Evaluations

In order to evaluate properties as a Thickening agent

of water-soluble copclymers having alkyl-modified carboxyl

groups cbtained in Examples 1-4 and Comparative Example 1-5,

viscosity and transmittance measurements were carried out
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1-4 and Conparative Exanples 1-5 was gradual | y added
and dissolved to 280 g of pure water (deionized
water) with stirring. To the solution was added 17 ¢
of 6 weight % sodium hydroxide to form 1 wei ght.

% neutralized viscous 15 liquids wwth a pH of

6.5-7.5. In addition, 1-7 weight % electrolyte-added
solutions were prepared by adding 3 g, 6 g, 9 g, 12

pgakdligg 181 g, werig2t g Pifnsodiaim odd or vdecbas30Qiqids of

of 1 weight %neutralized viscous |iquids obtained
weqerahiing: t ocbhelymarer asnd heeSamerasyaboveded orsleTutions
to 20 eval uate properties of these neutralized

pHesCousi | bgui dadhifng t Bedphesenceofdel eet rahyt esiquids and
[0050] In the follow ng eval uations, these 1 weight

xR I alk Z€lle Y| SERUS gl ithuisds and e mardLuseei@hit ions,
% 25 el ectrol yte-added sol uti ons were used as

evaldlabheni saMes nabhektStandidg dor wvene howjedid to a
[0051] (2) Viscosity neasurenent Wth respect to each

fi dhe- evRliiatd on sanpl es,  viscosity was neasured at
25 C after one mnute rotating 5 at a rotationa

sReed of 20 rpm by using a BH type rotationa
visconmeter with a spindle rotor No. 6. Measurenent

(rlqs WA A1:8 1SHOWE Idy ahabl €% B-chmd1052]  (3)

ransmttance neasurenent 10 Wth respect to each of

the evaldiatipn.samy es,c@ e angsdi {LaRce WaspTRASUWEH ymers
at a wavel ength of 425 nmin a

having alkyl-modified carboxyl groups obtained in Example
1-4 and Comparative Examples 1-5 was gradually added and
dissolved tg 280 g of pure water (deionized water) with
stirring. To the sclution was added 17 g of 6 welight %-
sodium hydroxide to form 1 weight %—neutralizéd, viscous
liguids with a pH of &.5-7.5. In addition, 1-7 weight %-
electrolyte-added solutions were prepared by adding 3 g, 6
g, 9 g, 12 g, 15 g, 18 g, or 21 g of sqdium chloride to 300
g of 1 weight %$-neutralized viscous 1iguids obtained
according to the manner as the same as above in order to
evaluate properties of these neutralized viscous liﬁuids in
the presence of electrolytes. |

[0050]

o
|

In the following evaluations, these 1 weight

oo
|

neutralized wviscous liquids and the wvarious weight
electrolyte-added solutions were used as evaluation samples

after standing for one hour.
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cell wwth a light path Iength of 1 cmafter degassed
by centrifuging at 2000 rpmfor 30 m nutes. Usually,
aliquid is considered to be very transparent by

vi sual observation 15 when a transmttance is 95 % or
hi gher. Measurenment results ave shown in Tables 3-7.
[0053] (4) Sensory Evaluation on Texture Respective
eval uati on sanpl es which exhibited the 20 highest
MiGgCIOsity in viscosity neasurenents with respect to
each of the water-sol uble copol yners having

@l Kyt it e the GArHROXM £ groups obt ai ned i n Exanpl es
1-4 and Conparative Exanples 1-5 were applied on

ski nsyiofh paneldsttss cansisidmg opf Hhéreneddtud: WOBNsamples,
Texture was eval uated based on- 25 feeling when the

SRl £ RS SPr Radsuwhkth facngetr sec Evakuat ipR Gridiedd arotating
are as follows: 20 A: noisture B: relatively

dWi st urerakionqli Mppessi oprD 26t [ @3 a BH type
Addltlonaﬁl§? when 70 % or nore 6§%¥h§§banelﬁgts 1P

f%%Hﬁiondﬁ i stuhete0r "Bty el ati vglindmi stpseortomd. 6.
sanple, the sanple is considered to show noisture

M%ﬁ&n@n@%esﬁl‘ﬂ%y%ﬁ@%ﬂ@:&yqz% @é@lé@oﬂﬁ ' n Tabl es
-9. 10 [0055] Table 3 Amount of Ex.
[0052]
{3) Transmittance measurement
With respect to each of the evaluation samples, a

transmittance was measured at & wavelength of 425 nm in a

cell with a light path length of 1 c¢cm after degassed by

centrifuging at 2000 rpm for 3C minutes. Usually, a liquid

is considered to be very transparent by visual cobservation
when a transmittance 1is 95 % or higher. Measurement
results are shown in Tables 3-7.
[0053]
(4) Sensory Evaluation on Texture

Respective evaluation samples which exhibited the
highest viscosity in viscosity measurements with respect to
each of the water-scoluble copclymers having alkyl-modified
carboxyl groups obtained in Examples 1-4 and Comparative
Examples 1-5 were applied on skins of panelists consisting
of 5 men and 5 women. Texture was evaluated based on

feeling when the sample was spread with fingers.

Evaluation criteria are as follows:



NaCl Viscosity Transm - -Remarks Viscosity Transm -
Remar ks added [npas] ttance [nPas] ttance [4] [94
[ O 110 99 250 99 3 4310 98 25000 97 Sanple for
S.E. 6 17000 97 14250 96 9 18700 98 Sanple for 7100
95 S.E. 12 14100 96 4000 942015 9700 96 2250 92 18
5500 94 1800 91 21 1600 92 1500 90 * S.E.: Sensory
Eval uation * phase sep.: phase separation 21 [0056]
Tabl e 4 Amountnafsthxce 3 Ex. 4 NaCl Viscosity Traci-
Remar ks Viscosity TrarLi- Remarks added [ nPasl

ttance [npas]rdtance{wind24tie4 O 240 99 300 99 3
2940 98 26500 98 Sanple for S.E. 6 16750 98 15000

97 9 19300 96 rSanmphEer 045 900 92
D: sticky
[0054]
BAdditionally, when 70 % or more of the panelists score
"A: moisture" or "B: relatively meisture" to a sample, the
sample 1is considered to show moisture texture. The

evaluation results are shown in Tables 8-9.

[0055]
Table 3
Amount of | BEx. 1 Ex. 2
NaCl Viscosity Transmi ~ Remarks Viscosity Transmi—  Remarks
addad [mPa-s] ttance [wPa-s] ttance
gl | %]
o] 110 9g 250 99
4310 98 ' 25000 97 Sample for
5.E.
17000 97 " 14250 96
18700 98 Sample for 7100 95
S.E.
12 14100 96 4000 94
15 9700 96 2250 92
18 5500 94 1800 a1
21 1600 92 1500 90
* 3.E.: Sensory Evaluation

* phase sep.: phase separation



S. E

Remar ks Vi scpgity Transco -

phase separation
1 Conp. Ex. 2 Nad

~12 15000 95 4500 94 15 10450 94 2000 91 18
- 7650 92 1900 91 21 3760 90 1200 90 *
Eval uation * phase sep.:
Table 5 Amount of Conp. Ex.
Vi scosity Traci -

S.E.: Sensory
[ 0057]

Remar ks

actie9 [nPas] ttance [nPas] ttance [4] [49 [4 O 188
99 340 97 3 44 98 18550 84 Sanple for S.E. 6 106 98
4AR8®157 9 776 96 2900 34 12 2990 95 800 8 15 4800 94
-- -- phase sep. 18 8000 92 Sanple for -- -- phase
Tkl 4 S E 21 725090 -- -- phase sen * S F - :
a2ensety ekEval uati on * phase sep.:| @hase separation 22
8058] [[2DLE D mronemi- Remarks Viscosity 'Iransmi- Remarks
added [mPa-s] ttance [mPa- 5] tiance
tgl [%] [%]

0 240 99 300 99

3 2940 98 26500 a8 Sample for

S.E.
6 16750 98 15000 97
9 19300 96 Sample for £900 92
S.E.

12 15000 g5 4500 94

15 ' 10450 94 2000 o1

18 7650 92 1800 o1

21 3760 90 1200 90
* S.E.: Sensory Evaluation
* phase sep.: phase separation
[0057]
Table 5
Amount of | Comp. Ex. 1 Conp. Ex. 2
NaCl Viscosity — Transmi~  Remarks Viscosity  Transmi-  Remarks
added [wPa-s] ttance [mPa- s] ttance
[g] [%] [%]

0 188 99 340 97

3 44 98 18550 84 Sample for

S.E.

6 106 98 4340 57

9 776 96 2900 34

12 2990 95 800 8

15 4800 94 — — phase sep.

18 8000 92 Sample for — —  rvhase sep.

S.E.

21 7250 80 - - rhase sep.

* S.E.: Sensory Evaluation

* phase

sep.: phase separation



Amount of Conp. Ex. 3 Conp. Ex. 4 Nad Viscosity
Trancm - Remarks Viscosity Transco- Remarks added
[mMPa5] ttance [nmPa-s] ttance [g] [$] [4 O 5700 96
15200 97 Sanple for S.E. 3 7100 88 Sanple for 6800

56 S.E. 6 4900 65 250 14 9 2200 13 -- -- phase
sep. 12 50 2 -- -- phase sep. 15 -- -- phase sep
-- -- phase sep. 18 -- -- phase sep. -- -- phase
gewps] 21 -- -- phase sep. -- --. phase sep. * S. E

Sensory Eval uation * phase sep.: phase separation

TgeS®] Table 7 Ampunt of Caip. Ex. 5 Nad Viscosity
SRS TalSRI ks added [nPa-s] [téapce [s] [~] O
N%LOO 99 2222 BlrmglP €2 L0he S FicoRi@PW83m? 1800
added [mPa-s] ttance [mPa-s] ttance
[g] [%] [%]
0 5700 9% 15200 97 Sample for
S.E.
3 7100 88 Sample for 6800 56
S.E.
6 4900 65 250 14
9 .2200 13 - -— phase sep.
12 50 2 — - phase sep.
15 - - rhase sep. - - phase sep.
18 - - phase sep. —— - phase sep.
21 — - phase sep. - -— phase sep.
* 8. E.: Sensory Evaluation

* phase sep.: phase separation

[0059]
Table 7
2mnount of | Camp. Ex. 5
NaCl Viscosity Transmi- Remarks
added [mPa- s] ttance
gl [%]
0 6800 95
3 9550 87 Sarple for
S.E.
6150 63
1700 13
12 400 4
i5 e —-— phase ssp.
18 - -— phase sep.
21 — —-— phase sep.
* S.E.: Sensory Evaluation

* phase sep.: phase separation



10

15

12 400 4 15 -- -- phase sep. 18 -- -- phase sep. 21
-- -- phase sep. * S.E.: Sensory Evaluation * phase
sep.: phase separation 23 [0060] Table 8 Criteria
Ex. 1 Ex. 2 Ex. 3 Ex. 4 [people] [people] [people]
[people] A9071 B1822?23C0212 DOO0OOO
[0061] Table 9 Criteria Conp. Conp. Conp. Conp. Conp.
Ex. 1 Ex. 2 Ex. 3 EXx. 4 Ex. 5 [people] [peopl €]
[Oweapl e] [ people] [people] A888 17 B211. 02
C01111 DOOOS8O0O [0062] FromTables 3-9, it

TeRle¥derstood that the water- 5 soluble copol yners
dravdng aldewyl 1nodi kked carkaxyd grapss obtained in
Exanpl es| s4,PL0dp6e618; NqUbiAld ZedetbREOUS

A g 7 1
B 1
c 0
D 0

o N O O

2 7
1 2
0 0

[0061]

Table 9

Criteria Comp . Comp. Comp. Comp. Comp.
Ex. 1 Ex. 2 Ex. 3 Ex. 4 Ex. 5
[pecple] I[pecple] [people] [pecple] [peoplel

A 8 8 8 1 7

B 2 1 1 0 2

c 0 1 1 1 1

D 0 0 0 8 0
[0062]

From Tables 3-9, it is understoocd that the water-
soluble copolymers having alkyl-modified carboxyl groups
obtained in Examples 1-4 produced a neutralized viscous
liquid in which altheough its viscosity is very low when no
electrolyte exists, the wviscesity greatly increases when
electrolytes are added, which has a sufficiently high
viscosity and a very high transmittance and which has meoist
textures without stickiness even in the presence of a
relatively high concentration of electrolytes.

[0063]

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

excellent properties as described above.
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liquid in which although its viscosity is very |ow

when no electrolyte exists, the viscosity greatly

i ncreases when electrolytes are added, which has a
sufficiently high 10 viscosity and a very high

transm ttance and whi ch has na@iést textures w thout
stickiness even in the presence of a relatively high
concentration of electrolytes. [0063] Thus, it is
[dérfdistrated that the water-soluble 15 copol yners

havi ng al kyl - nodi fi ed carboxyl groups obtained in
Reftapresi dl- £xzarp e used as a thickeni ng agent havi ng
excel l ent properties as described above. 24 [0064]

Ref erenipaalerfbeanpllecl Ganponenbsliw6 sdwzown beﬂ@mdmeee, the
added at the respective percentages and uniformy

rastett st pericag.t agesFushlieryntoomengnts x&dlObver€cirring .
added and uniformy nixed by stirring and solbilized

B tfeapar e m@in @ s 17 - Yat eersoladoleel copdlyHE o v ngixed by
al kyl -nodi'fi ed carboxyl groups (Exanple 4) 0.1% 10

&1 190 iy daoxd el £k 28% 3ol 4ICDSt Tlen ascor bat e

2.0% 4. Citric acid 0.01% 5. Sodium

hydr ogenphosphate 0.1% 6. Distilled water bal ance to

100 % sum 15 7. Ethanol 8.0% 8. POE(30) POP(6) decyl

tiet nadecyls et el e 0c3Mo1 YmePr @serivat il Svodified carboxyl

groups (Example 4) C.1%
2. Sodium hydroxide 0.28%
3. 2—-glucoside ascorbate 2.0%
4. Citric acid | C.C1%
5. Sodium hydrogenphosphate 0.1%
6. Distilled water balance to 100 % sum
7. Ethanol 8.0%
8. PCE(30) POP{6) decyl tetradecyl ether 0.3%
9. Preservative q.s.

10. Incense q.s.

* g.s.: guantus sufficiat

[0065]

Referential Example 2

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

cooling with stirring.



10. Incense .s. * Q.s.: quantus sufficiat 20 [0065]
Referential Exanple 2 Conponents 1-8 shown bel ow were
added at the respective percentages and heated at 80
C. Further, conponents 9-17 were added and heated at
80 C followed by 25 stirring £6 emulsify. Then,

emul sion was prepared by cooling with stirring. 25
1. POE(20) sorbitan nonostearate 1.0% 2. PCE(40)
sorbitol tetraoleate 1.5% 3. Lipophilic glyceryl

@Dn@%iae(azfo%t%ol:&f{?a% ‘}nor%seéédlca@é'd 0.5% 5. Behenyl 1 o
al cohol 1.5% 6. Squalane 5.0% 7. Cetyl -

2- et hey %Sg{kg@lowe@fad\@ég\yé poI ysi | oxane .0.5% 10 7 g0

9. Wat er sol e copo ymar havi ng al kyl - nodi fi ed ,
: r %ar@ gtelo Xanthan gum | 4o
%al%q%f) % S% hy roxfg)e O 0 12. Sodium | actate Yo

O0 ic acid 0.01% 14 Sodi um o
L Je%z%hosgja 0.5%

hydrogen e 0.1% 15. 1,3-butylene glycol 7.0% ,
JI;'G ?rh%snﬁ{lv%tll Mg g.s. 17. Distilled water bal ance to 1.5%
00 %

6. Squalane 5.0%
7. Cetyl Z-ethylhexanoate 5.0%
8. Methyl polysiloxane C.5%

9. Water-soluble copelymer having alkyl-modified carboxyl

groups (Example 2) 0.1%
10. Xanthan gum 0.196.
11. Sodium hydroxide 0.05%
12. Sodium lactate _ _ 1.0%
13. Citric acid . 0.01%
14, Sodium hydrogenphosphate ' 0.1%
15. 1,3-butylene glycol 7.0%
16. Preservative dg.s.
17. Distilled water balance to 100 % sum

* g.s.: quantus sufficiat
[0066]
Referential Example 3

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

form a viscous liguid. Then, serum was prepared.

1. Water-soluble copclymer having alkyl-modified carboxyl
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20 * g.s.: quantus sufficiat [0066] Referential

Exanpl e 3 Conponents 1-11 shown bel ow were added at

the respective percentages and dissol ved at room

tenperature to 25 forma viscous liquid. Then, serum

was prepared. 1. Water-sol ubl ggcopol ynmer havi ng

al kyl -nodi fied carboxyl 26 groups (Exanple 1) 0.2%

2 Sodi um hydroxi de 0.08% 3. L-ascorbyl nagnesium :
Al a3 A% 14. Sodium Citrate 0.5%5 5. - 0.2%

_ ,Tetrasodl um EDTA 0.1% 6. 1,3-butylene glycol 7.0%
b gd&%{ My 0% g Distil | ed water balance to 10G; 0/(98%'

sum 9. Cosnetic conponent g.s. 10 .10. Preservative

G Sor,~ a%%or%&ﬁaﬁgln%69%h_pH%%?hat%“antus sufficiat 3 0%
[0067 Referent| al Exa 15 Conponents 1-6 shown

hel e £ A At the respective percentages and g x5y
dod ’

hea 80 C Further conmponents 7-14 were added
at the dg qltnl\ﬁenﬁercent ages, heated at 80 C, and g 19
st’i rred to enul sify. Then, creamwas prepared by
Goolji ng W LR §E Tal gy 20 7.0%
7. Glycerin 8.0%
8. Distilled water balance to 100 % sum
9. Cecsmetic component g.s.
10. Preservative g.s.
11. Ethanol 5.0%
* g.s.: gquantus sufficiat
[0067]

Referential Example 4

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

prepared by cooling with stirring.

1. Decaglyceryl pentaoleate 3.0%
2. Beewax 2.0%
3. Cetanol 2.0%
4. Sgualane : 5.0%
5. Glyceryl tri-Z2-ethylhexancate 2.0%

6. Methyl polysiloxane 0.5%



10

15

20

25

1. Decagl yceryl pentaoleate 3.0% 2. Beewax 2.0% 3.
Cetanol 2.0% 4. Squal ane 5.0% 25 S. dyceryl

tri-2-ethyl hexanoate 2.0% 6. Methyl polysiloxane
0.5%27 7.. Aycerin 5.0% 8. L-ascorbyl nmagnesium
phosphate 3.0% 9. Sodiumcitpate 0.5% 10.

Tetrasodi um EDTA 0. 1% 5 11. Water-sol ubl e copol yner

havi ng al kyl -nodi fi ed carboxyl groups (Exanple 3)

G- 1%0/1 k21 no0di um hydr oxi de 0.06% 13. Preservative 5_ g%
q..S. 14 Distilled water balance to 100 % sum 10 *

G S1—Quantus swffiLdsal Hgg@ﬁ;] Referential Exanple $ yo
Corr&oﬁents %@4 sr?gvm lbgi c%j[w Weré—:l added at -t he ’

reSReGEi e Joecant ages and headed at 80 C. Further, g 59
15 conponents 5-12 were added at the respective

RET Gent.ages;: heatgeh at 80 C, and stirred to emul sifyy, 1%

Then, cream pack was prepared by cooling with

Slt' rﬁéﬂ'@r o1 PR 29%]_0891%1@): %%tvw &etallq{ylo-nﬁaélﬁl%cg carboxyl

D gl yceryl nonostearate 0.2 yceryl

gtfdup?s tﬂ)éllr‘ﬁ)@%ar}g)ate 1. 0% 4. I\/bduhoms oil 1:0% 0.15%

12. Sodium hydroxide 0.06%

13. Preservative g.S.

14, Distilled water balance to 100 % sum
* g.s5.: guantus sufficiat

[0068]

Referential Example 5

Components 1-4 shown Dbelow 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 prepared by cooling with stirring.

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

7. Water-soluble copclymer having alkyl-modified carboxyl

groups (Example 2) _ 0.1%
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5. Gycerin 5.0% 6. 1,3-butylene glycol 3.0% 25 7.
Wat er - sol ubl e copol yner having al kyl -nodi fi ed
carboxyl groups (Exanple 2) 0.1% 28 8. Sodium
hydr oxi de 0.28% 9. Hydroxyethyl cellulose 0.3% 10.
2-J ucosi de ascorbate 2.0% 1%g Preservative gq.s. 5
12. Distilled water bal ance to 100 % sum * q.s.:
quantus sufficiat [0069] Referential Exanple 6

Gmenent:s hydr-shoyn bel ow were added at the 10 0.28%

“respective. percentages and headed at 80 C. Further,

-CPMRNEN,S, H- £ .added at the respective 0.3%
- per cent agxzys h]“‘ﬁleat ed at 80 C, -and stirred to o

AU SId Mo oHiRD JBSSAYE . Cream was prepared by 2.0%
cooling with stirring. 15 1. POE(20) cetyl ether 2.0%

12 . ldpophiddici @ yceryl nonostearate 4.0% 3. Cetanol ¢ 5.
2.0% 4. Wite vaseline 6.0% 5. Squal ane 30.0% 20 6.

14 yeeral: ftird g 3781yl hexanoate 5.0% 7.pMeidwd o 100 % sum
pol ysi | oxane 0.5% 8. Water-sol ubl e copol yner having

AR P aroue (Sarmie s 0.1
[0069]
Referential Example 6

Components 1-7 shown Dbelow were added at the
respective percentages and headed at 80 °C. Further,
components 8-13 were added at the respective percentages,

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

cream was prepared by cecoling with stirring.

1. POE(20) cetyl ether | 2.0%
2. Lipophilic glyceryl monostearate 4.0%
3. Cetanol 2.0%
4. White vaseline 6.0%
5. Squalané _ 30.0%
6. Glyceryl tri-2-ethylhexanoate 5.0%
7. Methyl pclysiloxane 0.5%

8. Water-soluble copolymer having alkyl-modified carboxyl

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

11. Sodium PCA 1.0%
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25 10. Gycerin 5.0%11. Sodium PCA 1.0% 29 12.
Preservative gq.s. 13. Distilled water balance to 100

% sum* q.s.: quantus sufficiat [0070] 5 Referential
Exanpl e 7 Conponents 1-7 shown bel ow were added at

the respective percentages apd heated at 80 C.

Further, conponents 8-13 were added at the

respecti ve percentages, heated at 80 C, stirred to
1enulsidas rvEeine cl eansing 10 cream was prepared by g.s.

~ - cooling with stirring. 1. POE(20) sorbitan
IMNastaaratey u:0%r 2. POE(40) sorbitolbdeineoleat o 3 sum

1.0% 3. Self-emulsifying glyceryl nonostearate 2. 0%
15 4.~ Y eard qragith4 Q% riaiLletanol 2.0% 6. Liquid
paraffin 30.0% 7. G yceryl tri-2-ethyl hexanoate
@A 8. 1,3-butylene glycol 5.0% 20 9.

Wat er - sol ubl e copol ynmer havi ng al kyl - nodi fi ed

FeAT QN 1 2 19M0URS (Exampl e 2) 0.1% 10. Sodi um
hydroxi de 0.04% 11. L-serine 1.0% 12. Preservative

q.S. compbherStihLed valgm babanes tqelQ0 %8488 "at  the
g.sS.: quantus sufficiat

respective percentages and heated at 80 °C. Further,
components 8-13 were added at the respective percentages,

heated at 80 °C, stirred to emulsify. Then, <leansing

cream was prepared by cooling with stirring.

1. POE(Z20) sorbitan moncstearate 2.0%
2. POCE(40) sorbitol tetraoleate 1.0%
3. Self-emulsifying glyceryl monostearate 2.0%
4. Stearic acid 4.0%
5. Cetanol‘ 2.0%
6. Liquid paraffin 30.0%
7. Glyceryl tri-2-ethylhexanoate 10.0%
8. 1,3-butylene glyccl 5.0%

9. Water-soluble copolymer having alkyi-modified carboxyl

groups {(Example 2) 0.1%
10. Sodium hydroxide 0.04%
11. L-serine | 1.0%
12. Preservative g.5.

13. Distilled water balance to 100 % sum

* g.s.: quantus sufficiat
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30 [0071] Referential Exanple 8 Conmponents 1-10-
shown bel ow were added at the. respective
percentages and uniformy m xed at room 5
tenperature to formgel. Then, cleansing gel was
prepared. 1. AQUPEC HV-501E (garboxyvinyl polyner)
0.1% 2. Water-sol uble copol yner havi ng '

al kyl -nmodi fi ed carboxyl groups (Exanple 1) 0.1% 10
@ 0780di um hydroxi de 0.08% 4. Sodi.um PCA 1.0% 5.

Hydr oxypropyl -cel l ul ose 0.5% 6. POE(-30) cetyl ether -
rkbr 0%n 7.2 PEE(p law yl ether 12.0% 15 8.

1, 3-butylene glycol 10.0% 9. Distilled water bal ance

to 100N Ll0. 1 Presecvwative hiow *wlrs- | 28488 Ut  the
sufficiat [0072] 20 Referential Exanple 9 Conponents

kS showr below-uerg-added,;;:af the; rbeRRECtiNEied 2t  room
percentages and heated at 80 C. Further, conponents

Lk MBI S 2AdLT Ay the T espRCt T Ve pey , N
hé%tdee.d at 80 C and r%?%ed. Then, cl eanés‘:l?fg%a(’?%grml\sasprepare
25 prepared by cooling with stirring. 31 1. Mristic

alcid 15. 0% 2. Palmtic acid 5.0% o
. AQUPEC HV-501E (carboxyvinyl polymer) 0.1%

2. Water-soluble copolymer having alkyl-modified carboxyl

groups (Example 1) 0.1%
3. Sodium hydroxide 0.08%
4. Sodium PCA - 1.0%
5. Hydroxypropyl cellulose 0.5%
6. POE(30) cetyl ether 16.0%
7. POE(5) lauryl ether 12.0%
8. 1,3-butylene glycol : 10.0%
9. Distilled water balance to 100 % sum

10. Preservative : g.5.

* g.s.: quantus sufficiat
[0072]
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 80 °C and mixed. Then, cleansing foam was

prepared by cocling with stirring.
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3. Stearic acid 3.0% 4. Beewax 3.0%5 5.

Pol yet hyl ene gl ycol 6000 2.0% 6. Ethylene glycol

di stearate 2.0% 7. D ethanol am de cocoate 3.0% 8.
Concentrated glycerin 15.0% 9. Water-soluble -
copol yner having al kyl -nodi fi ed carboxyl -10 groups

“(Exanple 3) 0.1% 10. Sodium hydroxide O. 04% 11.

Pot assi um hydroxi de 5.5% -12. Sodi um PCA 0.5% 13.

Sodimfm N4 aur oy gar cosi ne 10. 0% 15 14. Distilled  15.0%
Wat er bal ance to 100 % sum [0073] Referenti al

Examy 8,10 Compaments 1-10 shown bel ow were added at s5,09%
the respective percentages and heated at 80 C.

Furtdels 1 20 coqrponents 11-16 were added at the 3.0%
respective percentages, heated at 80 C and stirred to

enulgidyax Then, sunscreen was prepared by cooling 3 g%
with stirring. 1. Water-sol uble copol ymer having

aikyéol fad carboxyl ¢@5ogroups (Exanple 4) 0.1% 3 g9
Sodl um car boxyrre hyI cellulose 0.3% 32 3. Sodium

\ % Zolucpside ascorbiate 2.0% 5. o go
Cltrl c a(:| éggl c/g 6. lSod%um ﬁydrogenphosphate 0.1% ve

7. Diethanclamide cocoate 3.0%
8. Concentrated glycerin 15.0%

9. Water-soluble copolymer having alkyl-modified carboxyl

groups (Example 3) 0.1%
10. Sodium hydroxide _ 0.0456
11. Potassium hydroxide 5.5%
12. Sodium PCA | 0.5%
13. Sodium N-lauroylsarcosine 10.0%
14. Distilled Water | balance to 100 % sum
[0073]

Referential Example 10

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

was prepared by cocling with stirring.

1. Water-soluble copclymer having alkyl-modified carboxyl
groups (Example £) 0.1%

2. Sodium carboxymethylcellulose 0.3%
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5 7. Preservative g.s. 8. 1,3-butylene glycol 7.0%

9. Gycerin 8.0%10. Distilled water balance to 100 %
sum 11. Sorbitan nonostearate 0.5% 10 12. :

Pol yoxyet hyl ene sorbitan POE(-20) nonool eate 0.5% 13.
Sorbitan sesquioleate 0.5% 142 Cetanol 2.0% 15.

.2-et'hyl hexyl paranet hoxyci nnamate 10. 0% 16. Et hanol

10.0% 15 * q.s.: quantus sufficiat [0074]

Ref eycenitinal hkxesypid= 11 Conponents 1-6 shown below 0.28%
were added at the respective percentages and

di ssplgatktadidoupdenpaiasure. 20 Then, styling gel2.0%'
was prepared by stirring to uniformy mx. 1. AQUPEC

HV- 3055 i(cardaxyvi nyl polyner) 0.1% 2. Water-sol ubbep1%
copol ymer having al kyl -nodi fied carboxyl groups

(Fx e Qurd)n i ddg LR s Siogdi 4m hydroxide 0.08% 4. o 1%
Vi nyl pyrroli done vi nyl acetate copol yner sol ution (H)

3]3. E(re].§eﬁ;£b'[g_/@e 5. SodiumPCA 1.0% 6. Distilled gq.s.
wat er bal ance to 100 % sum *1: PVPW/AE- 735 .

rnuf artyrad by |pR,Corporation 5 [0075] Referential go
Exanple 12 '

9. Glycerin 8.0%
10. Distilled water balance to 100 % sum
11. Sorbitan monostearate | 0.5%
12. Polyoxyethylene sorbitan POE(20) moncoleate 0.5%
13. Sorbitan sesquioleate 0.5%
14. Cetanol | 2.0%
15. Z2-ethylhexyl paramethoxycinnamate 10;096
16. Ethanol 10.0%

* g.s.: quantus sufficiat

[GO74]

Referential Example 11
Components 1-6 shown below were added at the
respective percentages and dissolved at room temperature.

Then, styvling gel was prepared by stirring To uniformly mix.

1. AQUPEC HV-505E ({(carboxyvinyl pclymer) 0.1%
2. Water-soluble copolymer having alkyl-modified carboxyl
groups (Example 3) 0;196
3. Sodium hydroxide 0.08%

4. Vinvlpyrrolidone-vinyl acetate copolymer solution (H)
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Components 1-9 shown bel ow were added at the

respecti ve percentages and di ssol ved at room

tenperature. Then, eyeliner was prepared by stirring

to uniformy mx. 10 1. ‘Al kyl acrylate copol ymer

emul sion (*2) 30.0% 2. 1, 3-bagrylene glycol 15.0% 3.

Bl ack iron oxide 15.0% 4. Water-sol ubl e copol yner

havi ng al kyl - nodi fi ed carboxyl 15 groups (Exanple 1)

0:1% 5. Sodi'um hydroxide 0.04% 6. Sodium ©10.0%
car boxynet hyl cel l ul ose 2. 0% 7. Sodi um chloride 0.5%

& . Fesamwvative q.s. 20 9. Distilled water balance tor, g%
100 % sum * @.s.: quantus sufficiat *2: YODOSOL

@HB 1) svaf oL twiiegk by Ni ppon NSC Ltd. b4d0076d to 100 & sum
Referential Exanple 13 25 Conponents 1-10 shown bel ow
wer e -addemlymtvAmher 3% espect 4 veu ped aent age sc ansh heal e

at 80 C. Further, 34 conponents 11-16 were added at
tdergespecti ve percentages, heated at 80 C and

stirred to enulsify. Then, mascara was prepared by

o Y Wt hs&lidrd e 5 1. Stearic acid 2.0% 2.
Carnauba wax 2.0% 3. Beewax 3.0% 4. Pol yoxyethyl ene

sor bidap A E(20) mopoolsalg 1. 8% 0w were added at the

respective percentages and dissolved at room temperature.

Then, eyeliner was prepared by stirring to uniformly mix.

1. Alkyl acrylate copolymer emulsion (*2) 30.096
2. 1,3-butylene glycol 15.0%
3. Black iron oxide 15.0%

4. Water-soluble copolymer having alkyl-modified carboxyl

‘groups (Example 1) _ 0.1%
5. Sodium hydroxide 0.04%
6. Scdium carboxymethylcellulose 2.0%
7. Sodium chloride 0.5%
8. Preservative g.s.
9. Distilled water balance to 100 % sum

* g.s.: guantus sufficiat

*2: YODOSOL GH810 manufactured by Nippon NSC Ltd.
[0076] |
Referential Example 13

Components 1-10 shown below were added at the

respective percentages and heated at 80 °C. Further,
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5. Sorbitan sesquioleate 0.5% 10 6. Al kyl acrylate
copol ynmer enmul sion (*2) 1.0% 7. Triethanolamne 1.1%
8. Propylene glycol 1.0% 9. Black iron oxide 10.0%
10. Kaolin 10.0% 15 11. Water-sol uble copol yner

havi ng al kyl - nodi fi ed carboxyl34 groups (Exanple 1)
0.2% 12. Sodi um hydroxide 0.08% 13. Sodium

car boxynet hyl cel | ul ose 2.5% 14. Sodium chloride 0.1%
2fhhdmereskel vat i verq. sddet6.atDidtd | tetbawat ere bad anertages,
to 100 %sum * ¢g.s.: quantus sufficiat *2: YODOSCL
HeH610] nmin g Actaradd byt Nk ppont NSEnbl i fyv [ 007H¢n 25mascara was
Ref erenti al Exanple 14 Conponents 1-11 shown bel ow
pesea el asly adod hieng35+1 e spect + vieg per cent ages and

di spersed by roll mlling. The resultant was run
into a nold at a high tenperature. Then, |ipstick
was prepared by filling the cool ed and nol ded

producds 44t @& container. 5 1. Candelilla wax 5.0% > go
2. Ceresin 5.0% 3. Carnauba wax 3.0% 4.
M cracrysidd lide wax 3. 0% 2.0%
3. Beewax : 3.0%
ﬁ. Polyoxyethylene sorbitan POE{20) monooleate 1.0%
5. Sorbitan sesquioleate 0.5%
6. Alkyl acrylate copolymer emulsion (*2) 1.0%
7. Triethanclamine 1.1%
8. Propylene glycol 1.0%
9. Black iron oxide 10.0%
10. Kaolin " 10.0%
11. Water-socluble copolymer having alkyl-modified carboxyl
groups (Example 1) 0.2%
12. Sodium hydroxide 0.08%
13. Sodium carboxymethylcellulose 2.5%
14. Sodium chloride 0.1%
15. Preservative gq.s.
l16. Distilled water balance te 100 % sum
* g.s5.: quantus sufficiat

*¥2: YODOSOL GH810 manufactured by Nippon NSC Ltd.

[0077]

Referential Example 14

Components 1-11 shown Dbelow were added at

the
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10 S. dyceryl tri-2-ethyl hexanoate 20.0% 6.
| sotridecyl isononanoate 20.0% 7. Diisostearyl

" mal-eate bal ance to 100 % sum 8. \Water-sol uble
‘copol yner " havi ng al kyl -nodi fi ed carboxyl groups

(Exanple 4) 1.0% 15 9. Silici3e anhydride 1.0% 10.
Coloring agent g.s. 11. Preservative q.s. * (Q.s.:

‘quantus sufficiat [0078] 20 Referential Exanple 15

RRHeTs Ael1derhaums bendwdisre rag¢dedvatralde milling. The
respecti ve percentages and heated at 80 C. Further,
RoporREHt svalP-h wWetleo atldedldatat he hégpectiwerature. Then,
percentages, heated at 80 C and ni xed. Then,

fioundath owawasppeppaedd b5 fiy Idoagl | hgewiddrlstd r phdg. molded
3.6 1. Lipophilic glyceryl nonostearate 1.0% 2.
I8tehrdtc iadie 6. @%tBindBehenyl al cohol 1.0% 4.

Cetanol 0.5%5 5. Squal ane 5.0% 6. Titanium oxide

4.0% 7. Red iron oxide gq.s. 8. Yellow iron oxide

g.s. 9. Black iron oxide g.s. 10 10. Talc 4.0% 11.

Soy thaate piosphadd pid 0. 3% 5.0%
2. Ceresin 5.0%
3. Carnaubarwax 3.0%
4. Microcrystalline wax 3.0%
5. Glyceryl tri-2-ethylhexanocate 20.0%
6. Isotridecyl isononanocate 20.0%
7. Diisostearyl maleate balance to 100 % sum

8. Water-soluble copclymer having alkyl-modified carboxyl

groups (Example 4) 1.0%
9. Silicic anhydride 1.0%
10. Coleoring agent | g.s.
11. Preservative g.s.
* g.s.: quantus sufficiat
[0C78]

Referential Example 15

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

by cooling with stirring.
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12. 1, 3-butylene glycol 8.0% 13. Triethanol am ne
1.5% 14. Water-sol ubl e copol ynmer having
al kyl.-nmodi fi ed carboxyl 15 groups (Exanple 4) 0.2%

-~ 15. Sodi um hydroxi de 0.08% -16. Sodium PCA 1.0% 17.
"Distilled water bal ance to 106866 sum * g.s.: quantus

sufficiat 20 [0079] The cosnetics which use the
wat er - sol ubl e copol yner havi ng al kyl - nodi fi ed

- clar DobBPP Ry bipsT bht @i nbdPre Exaaphes  1-4 showed 1.0%

noi sture texture w thout stickiness. In addition,
cosnEtfesiamicithe |i ke containing electrolytes 25 5.0%
and the |like showed simlar properties. 37 Wat we

cl aifirfenst alcgheat er - sol ubl e copol ymer havi ng 1.0%
al kyl -nodi fi ed carboxyl groups which is obtained by

pol yrardxddhg 100 parts by weight of (meth)acrylic 0.5%
acid, 5-10 parts by weight of 5 lauryl

(rretIguckarat e, and 0-0.1 parts by weight of a 5.0%
compound having two or nore of ethylenic unsaturated
dgrooupssanwmeresiida 1 wei ght % neutralized viscous 4.0%
liquid shows a viscosity of 1000 nmPa-s or | ower and

a t Rakritaanceidf 95 % or higher, and when 1-7 g.s.
parts by weight of sodium 10 chloride is added to 100
par tie Iyowei gt afidde neutralized viscous liquid, g.s.
the liquid shows a highest viscosity of 10000-30000
rfRa 8. sartd iardr ansirig¢ t ance of 95 % or higher. 2. The qg.s.
wat er - sol ubl e copol yner havi ng al kyl - nodi fi ed

10. Talc 4.0%
11. Soy bean phospholipid 0.3%
12. 1,3-butylene glycol 8.0%
13. Triethanolamine ' 1.5%

14. Water-soluble copolymer having alkyl-modified carboxyl

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

* g.s.: guantus sufficiat
[007¢9]

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

and the like showed similar properties.
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15 car boxyl groups according to claim1, wherein the
conpound having two or nore of ethylenic unsaturated
groups is at |east one selected froma group

consisting of pentaerythritol allyl ether,

di et hyl ene glycol diallyl ether, polyethylene glyco
diallyl ether and polyallyl 20 saccharose. 3. A

t hi ckeni ng agent conprising the water-sol uble

Wopo | warer 1l dieweahgi @l kyl - nodi fi ed carboxyl groups

according to claiml or 2.

1. A water-soluble copolymer having alkyl-modified carboxyl
groups which is obtained by polymerizing 100 parts by
weight of (meth)acrylic acid, 5-10 parts by weight of
lauryl (meth)acrylate, 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 shows a
viscosity of 1000 mPa-s or lower and & transmittance of
95 % or higher, and when 1-7 parts by weight of sodium
chloride is added to 100 parts by weight of the neutralized

viscous liguid, the liguid shows a highest viscosity of

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

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

saccharocse.

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

to claim 1 or 2.



