Description TI TANI A FI NE- PARTI CLE COMPCSI TE AND COMPGCSI Tl ONS
CONTAI NIl NG THE TI TANI A FI NE- PARTI CLE COWPCSI TE Technical Field

[ 0001] Thepresentinventionrel atestoatitani afine-particle

conposi t et hati suseful asanul travi ol et prot ecti onagent, anmet hod of
produci ng the conposite, and conpositions containing the conposite.
Background Art T70002]It is known that ultraviolet A (OVA) in a
wavel ength region of 320 to 400 nmand ultraviolet B (UVB) in a
wavel ength region of 290 to 33Q qup;teach down to the ground wi thout
bei ng sufficiently absorbed and scattered by the ozone | ayer, and

cause vap} Pupr Gdl-yaraLEE! So@Postdi aNTPIcofedmR g okl CORTANENE irhat

UVB i nduces I nflamation and accel erates skin aging and that UVA
accel er B 3 phedyet EORcRPSs fAwses bl otches, freckles, and so
on. [Ooggfé%snetics ?gr prevent?ng such negative effects on skin have
been devel oped and exam ned in various ways. For exanple, there has
been made an attenpt to prevent skin from excessively getting exposed

to U|traﬁééﬂﬁ%c%?”ﬁiéi%FOUQh t he use of a conpound having an aromatic
ring such as ‘a benzene ring, i.e., the so-called UV absorbing agent

(see Pat cumen i Qhtes to a titdRVEY Bhe - SEriiRA%
of the 5%sorbingEgééﬁﬁgeégggﬂ%ﬁﬁ%%ggggdogﬁnéﬁ%slare oils? ?%%
agents h - bkidoes 1+20¢1 5086 prBeLE+E 5 Med, amethod
cosnet i ng@%&&éﬁ%#@ﬁ%é Sgén%!@e%g%leﬁ thJése Ue absor bi ngg‘éjaegentasmeareo
used as GOSOBLIGS nG M Y Ui LRgS i3bkqRibishaldltaiakhgi nel
Because % ?ﬁ%??é%ﬂgre E%ségtéﬁkg. Tn%t to uSe théseSUV absgfbigg
agents aé°$%§%f%@‘” et protection cosnetics frequently used in sunmer.
[ 0004] MeanwhiT'e, there has been made a report on an attenpt to
prevent skin from excessively getting exposed to ultraviolet rays by
using inorganic fine particles such as zinc oxide fine particles or

titaniu i dd rticles (see Patent Docunents 3 and 4, for
exanple??g%%gﬁgIkﬁgﬁﬁ?that zinc oxide, titanium oxide, and the |ike

have greapqsdy) prot ec];ﬁ:' Ve ghéfCiShat RIRGLLEEbEAra (dvA P kNAWRat88éngth
ani

titani um oxi de has gh level of UVB shielding ability and zinc oxide

has a hi QQgiﬁrY e#f o2 VA e ki BeaaRibibYiolet B (UUBRMEN & WBkEDEngth
titani umoxide fine particles or zinc oxide fine particles into an
uni form 9!?§Pﬁﬁ sLEMM A8 FeySrafiitdmh @ndhd gRanhi adenedt veing
because of "their surface activities. Accordingly, adding titanium

oxi de or ogERE. PNl Uy s rPREAMBLE GRATR @36 ik BoBURI 18FdR, and cause
di spersion. As a résult, the cosnetic that has becone a cl oudy

sol uti onyhs; SRR d&shilied ff2eRtar oR POy, WRirCEBxEAYEES P Gl ®ABwn that
i ncluding the face or the body turns whitish and the UV protective

effect ofjykhe, £AMELIG18mditTbAl §HEhoddildifes Lheheahasy RarN that UVA
problemin that titanium oxide or zinc oxide affects other

conmpoundipde i B4 € Gl SN 1 UEFo @Sc B dihafk et ik 8RB chkB , sk, | &nd
and the tunction of the cosnetic deteriorates, for exanple. [0005]

I n order ;o di sperse uniformy titani umoxide or zinc oxide in an
aqueous sol ution, a nmethod of making titani um oxide or zinc oxide

into a S%BEB&& ne pardddleds anfoR preliadinh Al Regat S+ ldgRcastdvekin
agent to the aqueous solution have been worked out. An exanple of the

met hod of ,adedi-Rg Qfved opeldf AtfeRbhiYEs 28981606 MERS aFHEbEl@ﬂFDé, there
preparing a neutral titania sol by conmpounding a water-soluble

hi gh- mol geul @éebmaa%uaﬂ 4RO Y pREGORE! 510 Ehm! £k8dsRBvdly getting

di spersion stabil1zing agent into an aqueous acid solution containing

titani a fe%:ﬁ@sgarfé e %ltefie&agewwgi(m@ wBekaki AecERpdiiORadsng

neutralizihg agent into the resultant solution (Patent Docunent 5);

hovever, \s addi td siRgdded, o Mai tHAi S RG10BE UV
stabilitfﬂggg? %E%§E§%%. titaﬁ#g%ggﬁﬁ%ggﬂgi%fgculté [ 0006] Moreover,

absorbing agent (see Patent Document 1 and 2, for example).



[ 0007] The inventors of the present invention have produced netal
oxide fine-particle conposites by dissolving a particular short-chain
fatty acid or polyner and so on and a netal salt in a water-sol uble
organi c solvent or a m xed solution of water and a water-sol ubl e
organi ¢ solvent and then neutralizing the nmetal salt or reducing the
nmetals in the netal salt (Patent Docunent 8). Anong such netal oxide
fine particle conposites, zinc oxide fine particles can be di spersed
uniformy in

t th t

't avi of et aBEBPERhySS GRFH DR TNaRdcorR PR ESTEE oy ad tnese
titani de f I di
aaugghg gci)qﬂtei%&ﬁl f[’]’%en%tr' %goﬁbaﬁ%%n?’ ]?a%%tﬁo“t LsZnéel%Z;LengleW et and
L O R B A e

ticl di d.wh t h ti
Pecause Bf Agep gﬁaéﬁﬁttge%%eet%e %ﬁﬁ%ﬁ%fﬂstipﬁ?éaa%%&%ﬁg%%pearc?.l
f th t hi t 000
ci rcuﬁsfsi%%%}'w%t PRenaEdly PTRRCD (PeanTEs e gy PopE Efaarsp@ae
R R T e I R o i B
conposite has bro util Eg %%atlon Li st Patent Docunent
{0005 [ PRt G5 drerbent LY pssed b Flista [Patent Document 2] I

2006- 16065010461\ [Pat el[lctaanwcufentth?é]re ﬁP Oeoe% %1%§768 report on an attempt

to prevent skin from excessively getting exposed to ultraviolet
rays by using inorganic fine particles such as zinc oxide fine
particles or titanium oxide fine particles (see Patent Documents
3 and 4, for example). It is known that zinc oxide, titanium oxide,
and the like have great UV protective effects. In particular, it
is known that titanium oxide has ahigh level of UVB shielding ability
and zinc oxide has a high level of UVA shielding ability.
However, making titanium oxide fine particles or zinc oxide
fine particles into an uvniform dispersion in an aqueous solution
tends to be hindered because of their surface activities.
Accordingly, adding titanium oxide or zinc oxide to a cosmetic base
leads to nonuniform dispersion. As a result, the cosmetic that has
become a cloudy solution is applied to a face or a body, which causes
problems including the face ox the body turns whitish and the UV
protective effect of the cosmetic is diminished. Further, there
has been a problem in that titanium oxide or zinc oxide affects

other compounding ingredients, such as a thickening agent, in a



[ Patent Docunent 4] JP 2003-096437 A [Patent Docunment 5] JP
63-123815 A [Patent Docunent 6] JP 2007-291094 A [ Patent Docunent

7]

cosmetic and the function of the cosmetic deteriorates, for example.
[0005] In order to disperse uniformly titanium oxide or zinc
oxide in an agueous solution, a method of making titanium oxide
or zinc oxide into a superfine particles and a method of adding
a surface active agent to the aqueous solution have been worked
out. An example of the method of adding of a surface active agent
includes a method of preparing a neutral titania sol by compounding
a water-soluble high~molecular compound {(polyvinyl alcohol or the
like) as adispersion stabilizing agent into an agueous acid solution
containing titania fine particles and then compounding an alkaline
solution as a neutralizing agent into the resultant sclution (Patent
Document 5); however, when a cosmetic additive agent was added,
maintaining the stability of the neutral titania sol was difficult.
[0006] Moreover, to uniformly disperse titanium oxide or zinc
oxide in a solution, there has also been made a report of treating
the surfaces of the inorganic fine pérticles with a silicone-based
copolymer, a particular phosphate ester, or the like (see Patent
Documents 6 and 7, for example): however, the treatment 1is
insufficient in effect.

[0007] The inventors of the present invention have produced
metal oxide fine-particle composites by dissolving a particular
short-chain fatty acid or polymer and so on and a metal salt in
a water-soluble organic solvent or a mixed solution of water and
a water-soluble organic solvent and then neutralizing the metal

salt or reducing the metals in the metal salt (Patent Document 8).



JP 2005-232069 A [Patent Docunent 8] WD 2007/057997 Al Sunmary of

I nvention Techni cal Probl em [0010] The present invention has been
acconpl i shed under such circunstances, an object of the present is to
provi de a novel titania fine-particle conposite which is uniformy

di spersed in a dispersion nmedium and secures, therefore, high
transparency, high stability, and high ultraviolet-absorbing power
Anot her object of the present invention is to provide a titania

e DAL SRIPESLLE Ul RLIS) c SYER MG P LI AR eone
PP LS8 R0 B0, DLy, POMRRSL L, o LRI MBS B son anc
L0 B, B SSH LTS 23,50 UG ASSSE. | BHER o
i ne-particle Comositevid hull 81.RLACki SabLl e S8 8, EESUdund e,
SRR DR AR I N A
10T, () P REL B o5 B oSBT 15T FRPSIRES e
FRHRRERENEILS TR G Nt RS TP L
hal f _Va%iﬁgnium oxide fine particles cannot be redispersed when once the
particles aggregate because of the instability in the composite
state and the dispersion of the composite has high viscosity.
[0008] In view of such circumstances, it is desired that a
titania fine-particle composite, which is excellent in transparency

andultraviolet-absorbing effect and is stable in a composite state,

be developed because the composite has broad utility.
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wi dth of the peak of maxinmumdiffraction intensity attributed to
titania is 2.0 or less in X-ray powder diffraction analysis, is

uni formy dispersed in a dispersion nmedium Mor eover, the

i nventors have found that the titania fine-particle conposite can be
obt ai ned by addi ng the carboxylic acid nononer or polyner, or the

| i ke to an aqueous acid dispersion containing the titania fine
particles and then neutralizing the aqueous dispersion. Thus, the
present invention has been acconplished. That is, the present
invention is represented as foll ows: Advantageous Effects of

| nventi q 0012]In_the titania fine-particle conposite of the present
inventi&ﬂmhpﬁg gagFgﬁﬁP%bﬂnannng the titania fine-particle conposites
hardly occuyrs, ng tg¥s t he conposites can be dispersed uniformy in
a di spersIOWiTedi GFPPThiBr efore, the conposition containing the
titania fine-particle conposite of the present invention has high

tr anopar GIOPI" R oh ERRBRRRE)T THEHIGR 1T PRRRd RO G uapeh

e LA BLLSLRATL) S SOTPRSLS. S0, BLSSC L 1 100
(1 P 520002 LSRRt e W] LI A0 P oD R
COoSt et RGPS | BEILACE, TS 8 LV aSEoh L Mlben o
oD e} S SRR RESS A FRIERLE e B pone
G et 100 SR8 TR, (15, ke B LLD6S AL L2 SOROSASa Ll
Comeent o e ADELTRLS, BB RSl OIPADe R e A E e

preparation of a cospetic

i nt o rist osenee £S5 kg By e RokBer PoRPAT PEo: phn pEnEe Bl hpshwogtce
h | Lon J | lent i i cabiLity. ,
gonet al NS ohH iR aE85 e nt PR bpheradt rel - Frpggopometic

titani a fineépgnticle conposite of the present invention is a titania
fi ne- partT&1°¢*¢oMPosi te, including compounding titania fine particles
conbined with one or nore selected from anong carboxylic acids and a
carboxylic acid derivatives represented by the general formula (1),
and polyc)QazconE%iBiggleas constituent nononers, the carboxylic acid
and/or t cgfﬁbxyllg C derivative, in which the half-value wdth
of the p f maxi pumdiffraction i.ntensity,attrihuted titan
crystal S0t o"or | FHESNPURAER 88 SR Fuae b et isfEb e Sottictea
Lffraction_anal.ysis | r.for. . .

no cfeé: P ptrh ér%.rc#-:eés %ﬁ%’gl q:%.tat%lgefllr?%—eéén:eclcle

BartT el e conposi i nvention,

< o

O,

[0014] Vigh Soig PRVEEL
compositewith high practicability. Asaresult, the inventorshave
found that a titania fine-particle composite, comprising one or
more selected froma carboxylic acid and a carboxylic acid derivative
represented by the following general formula (1), and a polymer
containing, as constituent monomers, the carboxylic acid and/or
the carboxylic acid derivative (hereinafter, referred to as

"carboxylic acid monomer or polymer, or the like") deposited on

the surfaces of titania fine particles, in which the half-value



hal f -val ue width of the peak of maxi mumdiffraction intensity
attributed to the titania crystals in the analysis chart is 2.0 or

| ess. In the present invention, the term"half-value width" is
defined as a value found by perform ng X-ray powder diffraction

anal ysis under the follow ng conditions. A dry sanple of the titania
fine-particle conposite is pulverized into a nmeasurenent powder. An
X-ray diffraction (XRD) neasurenent is perfornmed on the neasurenent

Spctri < itk ARG O HARMCR) PPREFEL xRty Lo flea o

nmeasur e i rforped by usi.n CuKa r X-ray source, at .a
scanni nggg%%[lll%a g%:g'!tbo gﬁu%%sesf rﬁ?é%ﬁd??‘i’%%rs?ﬁ%ﬁcﬁéoi{uﬁﬁa%ﬂsdgé’s
is 45 th%“HJ&EF QHEFeFUEEenﬁ 5sd40nA. .Then the hal f-value w dth of
the peak Bt Maximim @ rfractrofd MTRAHSTIY! M4 8Mnd from the
diffraction cQ&gt nade based on the neaﬁgrene t shoul d he

. |
Jeak ot © ek PRIt £ PEEET o 1ML ey é??ri%]uﬁa@&a

noted that the peak of the nmaXi nmum
to the titania crystals for at_a.scappin | e 2T=27 i n the case
wher o ruFHTE BT oBre8h TP antr” LRaoPorEoaron AR he sy o1 1Y
2T=25.5 |n.the case where anatase .crystals are formed. . . The .
peak i nt ehed APERREE PP 1o 0 Thke i 98 QAR wrag vt e
abundanc j Q.0 ryst.alline_pl anes of the p r. The term.

palt - varonte Bt el Eadapy A AR e Plodd gBaBRn, fScER Rang e,
absci ssa_axi a w_dt f a mopnptain)..on the ordinate axis o h
mount ai n° %%5% gﬁF 8Q3?°3'IocggF%h H%Eﬁe Eﬁf?ﬁg é'Yéq%logf %a%aﬁﬁgn
of the ordi . axis of the peak, which is nountain-shaped. In
general,éékéﬁﬁé% -6§Iue wi dt h of the peak of maxi mumdiffraction
ntensity reprgaents, g CLYSLALL Nltdn gl Ggs ah L0, PORIEL & fi oy
exanpl e, the case wher & RaFt-val ue W '% of "a pe corresponding to ‘a
(101) plane is snmall, that is, the case where a peak is forned
clearly neans that the crystallinity index at the (101) plane is

hi gh, angd${%§§4éod%a%f?%c§gigftggé?g{%géalIinity is heightened and a

stable crys ne state 1S, therefore, brought about. On the

t herh |.f - i dt.hof i t
the (101508F2he o 1hr goe tat i KRG, BBRBEASELIERARRERR
tl l]] i on. I d .

o oceed. Tare rin s ¥hea MGRee R Bl biBob, Hle ) B a NI I Mberscte

proceed, “and Thus | t ught' about. T

L§ LA & L% BV SLESOIRASLIS Blai PLRS Sy INERt! O R EREen
crystal |l typly Uie 41 306808 RBRLLE! ©SpASELAR& O ndOLLkBHS: Elon
the titania fine-particle tonposite I's hei ghtened.

the titaniafine particli j Cened.” © = " L
composi 1T B B e i Char sy
t 1 t ized. ,
el i i i el St

descri beg, L a6 disRehshanpaRatai ning such titania fine-particle

: 16t n ! . .
conposite at a‘%fgh concentgaPlon has a considerably | ower viscosity

h di . e . Citani e . .
Lhan 2, OLSPeri] 0% CORLAL A1 BN LAle lid A0ie LLRESHLLElEron.
i nter mol gyl a&nd:el %%:Tg%‘c%fe fhddie btelernaﬁ_li.i"[:étgg QA HeheS 808piP&ion
carboxyl1c acid nononer or polymer, or the ['1'ke beconme strong.

The titania fi ol . , ) , )
e, L SRl BB Sl S COIOSL LEabL-LLE HSLL AL UG WSBDsRle 22
The tit . f4ne particles as the core portions of the titania
fine-partrcle conposite of the present invention are crystallized
titani um oxi d%of%%vte e fﬁ{emdﬁ)%%{&%. C(E%%e?}%sio%nycgg%ﬁ[j#o&:%chn%yt%%ania

rutile-type crystal fTdrman € ana ype cry

fine-particle composite of the present invention has a lower



Further, as the carboxylic acid derivative represented by the general
formula (1 ) , particularly preferred is an alkali nmetal salt of a
pol ycarboxylic acid such as the nonocarboxylic, dicarboxylic, or
tricarboxylic acid having 10 or |ess carbon atons or a carboxylic
acid derivative in which pol yoxyal kyl ene is added to part of the
carboxyl groups or the hydroxyl groups. In particular, in the case
where the carboxylic acid is a polycarboxylic acid, a formin which
part of the acgid is co a salt is.prefe

such al Gt V2 Petﬁﬁtﬁﬁésgsafh%t%&@t&?lmn%§§¥?§ﬁ?§$%f tidapis
SOdIUﬁ] Iate |eth mone e yl.at e Lumca

oxalate &ﬁﬁ 8?& egoéPégtgﬁéétﬁ%?%ﬁy %ngglgﬁ%chngggkggh

di I dd f h dd
"l ude Bt tt&%iﬁm%%‘ﬁé% g b oﬁe%a‘%grsigzsﬁﬁﬁ S SRet i erit
Ex I f th I t t
car boxy 1R %a%ﬁ”ﬁeiqrﬁ%@eih%i‘@t t?f b bR foder e PRI e combBa 5

t he general fornu g 6% ncl ude net acrylic

aci d or‘ﬁ%ﬂ??t@rgéFa Vﬁnbo??d¥Vbt gﬁ? §§§%§%953 et S&%EmeEHC
e P L AR, TS G
o of o7 a5 200800 by 12W BRE ' ERgeRRL of IBR RPRITY ﬁ“ﬁ&ngéf’y e the
Lgﬁgﬁgfsaﬁ‘fg"ipﬁg W&ﬁ&%ﬁﬁgfb%éﬁg‘#nﬁékf . bR RISHEL AN srate,

vi nyl acet at e, V|n ohol, styrene, or nonomers other than the
conpound¥®t 8&“ "the general formula (1) such as an al kyl

th | at dj thyl feth S
) 2 1 EEO P RO TR oy S e

pol yacry] ate, .triethangla pal yacr Iate u I

triet hyl HRSTEI8 yhet ﬁé?&?glrl%ﬁ“é l&nop yorbf("?/'et ngerIrIIe) ]I'ff Do yrrer
or a pobg xyet erne met hacrylic polyner havi ng an addltlon nol e
nunber ene of 23 or |ess. The titania fine-particle
conposite of the present invention, including titania particles
conbined with a polymer containing the carboxylic acid and/or the

car boxyl j c aCJ der| ; %e regr sented by the general fornula (1) as
constit i g%rsed in a neutraI aqueous sol ution.

h d, h fi g@mg' %ﬁﬁ
%vtentei gwﬁ%ﬁf‘ﬂdl nIf:I‘ ?l’ItaII’agl gar’I‘éIg?EIe?%r I(::cIo i hed w SIIteI ehe caIébo§JF IC
d and; th boxy!|
acid an % §_€ar oxyl i a%&% EFIV§% roﬁﬁﬂﬁﬁignggﬁggxliF001 [ ﬁ?g

formul a AN be dlsperse in a I'C solv

titania f] nee'_;l;rk L c{;ﬂ E(lzlorg)%f]{légag{lgfgs RLES édhggﬁ%%b%méf@selected

absorptl%n car pbo roup 1rn an II’I rare sorption

spectru e bxa%{;}@gﬁ%ﬁélﬁ Rt QEEQQQO%J?{@@Q&%G&QP@@&&M&

t he wave I on O present

|nvent|on an %alneé btﬁgs %ﬁ %gitfggﬁgrtt s defi (}ﬁ§is céﬁ@&iﬁiﬁ@,

that can"B8"% y ¢o ing neasur nt un OW ng

di Af
T e e

€0 resent ention Is dried at 105

Themeas P EHEAL ‘frl%méwg”' Verap%ﬁttﬁt%l@ %Ei‘ﬁt‘*"%ﬁ%ﬂt S
SptECt ruﬂ‘é%%?:[__%?t | nd rar ensi a%%:%r 289&9@! 'Ect' :LecI: CI fro%’lugﬁd?*bd or

using a THhnst OP%I frare spectrop onet er i madzu
Corp . Product Code:  FT] R- 83 t £, Where the absorption
peak is RS ?h%?f%)%%ﬁﬂQﬁfI’ % %9%95 I?Pt%ﬁ? T he- partlcle conposite

BB LIS R . L

the titania fine-particle composite of the present invention, the



such titania fine-particle conposite at a high concentration has a
consi derably | ower viscosity than a dispersion containing a
conventional fine-particle conposite at the same concentration has.
In general, the absorption peak attributed to the carbonyl groups of
t he carboxylic acid nononmer or polynmer, or the like exists in a
wavel ength region that is |onger than the wavel ength regi on of 1535
to 1545 cm 1; for exanple, in sodiumpolyacrylate, the absorption

peak exists in.the vel ength regiqn of 1558 to 15 cm.l. As sho
P Exanp R VARt T (PR Hh | Raf oOF | FRR R | P e emion dp Shethy
present invention, it _can be cpnsidereg t hat, _as thgyinternnleaulﬁr .
i nt er actF TS R eGh &0t PR LEHHA (CEVEL LR -} HES FPRINTIF BT U oroler
or polymer, or the like are strong, part of the carbonyl groups of
t he carUU&fFﬁE*acid nononer or polyner, or the like is constrained at
the surfaces of the titania fine Earticles and hetgfore t

0

[} he— n s
absorption pedie e PEEEERTt JMRBTLGRhoRYP B?Eﬁpgh%& YaiNSe A€t {he
wavel ength region of 1535 to 1545 cm 1. On the other hand,_ as shqwn
in Corrpaf?‘ea}:tlir\ﬁ’gi BafpVelueEerriply Peicirming KREa¥ oRPENET o‘?faﬁsfrtaict%&ﬁf‘a
fine-particle conposite described in Patent Literature 8, the )
absor pt i FiEEEE wdsT Hoe £91L8WERERORELbARYT - oty SRBRIGEE tgﬁpféﬁranilﬁ
t he wavel ength region of 1535 to 1545 cm 1, and thus such
convent i o ~RaTHIGLEr EORBASHES d’r%tﬂ%&j&ﬁﬁ%ﬁ ¥Hin® RE3BRTERPRL powder-
fine-particle conmposite of, thegﬁéesent i nvention., The titaﬁ%P
fi ne- pard® c e TB¥npbi TGt Rhi EFRR heMSBSBFEITDh JEakPapTEeE i R &S
region of 1535 to 1545 ¢m 1 _can be produced b %ﬁkﬂgra net hod
descri berﬁpqsd{wnent powder by us:.ng an X—ra¥ i action apparatus

(available from Spectris Co., Ltd., Tradename: PANalytical X' Pert
PROMPD). The measurement is performed by using a CuKa ray as an
X-ray source at a scanning angle 26=5° to 70° under the conditions
that the tube voltage is 45 kV and the tube current is 40 mA. Then
the half-value width of the peak of maximum diffraction intensity
is found from the diffraction chart made based on the measurement.

It should be noted that the peak of the maximum diffraction
intensity attributed to the titania crystals forms at a scanning
angle 26=27.5° in the case where rutile crystals are formed, and
forms at a scanning angle 26=25.5° in the case where anatase crystals
are formed.

The peak intensity in the X-ray diffraction analysis chart
represents an abundance ratio on crystalline planes of the powder.
The term "half-value width" refers to the difference between two
values of the abscissa axis (a width of a mountain) on the ordinate

axis of the mountain-shaped curve at a location representing a half



[0018]In the titania fine-particle conposite of the present
invention, the weight ratio of the titania fine particles to the
carboxylic acid nononer or polynmer, or the like is preferably 60% or
hi gher. The weight ratio is preferably 60 to 99% nore preferably 85
to 99% However, when the particle dianmeters of the titania
fine-particle conmposite increase, the conposite tends to uniformy
di sperse in the dispersion nediumless easily, and therefore it

cannot be_said unc itiqgnally that j ch ight, tatio is. preferred.
Y ok b e ULl e SR T Lo
in degree of the_inter cular interacfions of the titania fine .
bar i1 ol b GeperRL- b Fr ke tie WARERTR FRB PSR g i G f14es Lo
and therefore, evenwhen the carboxylic acidnpnoner orpql ynmer, or the
[T ke to HRAAIHIEAPTOSERE (LAt e [ it AL HREW YRO"ER | 6OF
the conposite effect is sufficiently achieved, and the fine partigcles
can be, $FfERYSr dhey ﬁF‘FSr‘ﬁti‘?/r‘?jil?déﬁ%'@&uieanﬂEh dis &P?Pﬁncﬂ’éﬁ‘?@ﬂndmg
[0019] I n the case where the titanja fjne-particle conposit ofﬁ%be
present FhPehtPoh BIEnfsdd Yeldy GPAfabT olt8e FROMBERG & 1§ ormed
dianeters_ of the titania particles are preferably 0.002 tao ?agnl )
parti cul SF93FI5F dE@nsoithat bre S YA 1 IBAE udRISH 17 A< (LA plane 1s
fine-particle conposite of the present invention, the a unh ofﬁ%he
car boxyl FtSihe AR ONDRBTE GFRGRE RS CHAT (G STALT ROt T DR EREAN A
smal | as descr.i bed above, the djianeters of the titaniia fine particles
are decr%fsf&fleaﬁﬁ"ytsﬁ@l%&f‘?a%%aﬁ?e‘f'oft%feﬁ'&f%ﬁr PTTHHH glbﬁuﬁg o Gn
particles can be_increased b¥ t hei.r uniforn1dis§ersion into t

h .
0 sper si SPSToiRR ChRErErSPErEd e A AP TR ST BAL TP e BRBFLTRand ing

suited for an ultraviolet absorbin nt,.
to the L{:L()l p?Lane gs large,g t%%% is, the case where the peak is

gentlemeans that crystallizationat the (101) plane does not proceed,
and thus a near-amorphous state is brought about. In the titania
fine-particle composite of the present invention, the case where
the half-value width is 2.0° or less means a state in which the
crystallinity of the titania fine particles as the core portions
of the titania fine-particle composite is heightened.

When thehalf-valuewidthis inthe foregoingrange, the titania
fine-particle composite is dispersed uniformly in the dispersion
medium, whereby transparency and ultraviolet absorbency can be
realized. Further, as is clear from a comparison of Example 1 and
Comparative Example 4 described later, a dispersion containing such
titania fine-particle composite at a high concentration has a
considerably lower viscosity than a dispersion containing a
conventional titania fine-particle composite at the same

concentration. This 1is probably because the intermolecular



The shape of the particles of the titania fine-particle conmposite can
be observed with a scanning el ectron m croscope, and the maxi num

di aneter thereof can al so be neasured by attaching a scal e thereto.

[ 0020] The titania fine-particle conposite of the present invention
can be produced by using the follow ng nethod. To an aqueous
acid dispersion of titania fine particles, one or nore selected from
a carboxylic acid and a carboxyllc acid derivative represented by the

general f rnul Ier. . contalnl S
mononer &% eﬁ@‘%&%ﬂ%iﬂﬁa tgea% andf oS (4R TS ox i %%gc%#éd&qlvlact el
are gradual | added gnder stirrnin ive a sol ution .

Ther eaf "S5 8hf PPeYeRt 1 y%kteh‘:f %‘é‘ks?ys?ggﬁqmﬁn? orn“il the mi xed

201 ng. Then TR R A a et o ammenatout e TRt Baddate i heben

Fegi on’ @F prPorod Iegsotas e g 380%61#35#?3?52%%%%09%?‘% i pedouP"
Vel e soL g s mvcbe A L o SOV e
reactio a ce)ve

f .th b d b
ambi ent q‘tlé:r"i‘ﬁ‘é'raatﬁi‘r”@ (P%trtécﬁgnpc%c%ﬁgtel 0%5@% 383‘6%‘?& gﬁ%ﬁf%#‘gshou
b ted that b t d a dit tarts
o nacm traae e VG ES, T AR el FREh B¢ t?’&a‘réEY%%%ft apy one

car boxy np. r_or or _the like.

whi ch t lr?]efCFsFaﬁ?El% %Pﬁaffgé%égié?l%“ d°&p %e’%l a5 S\hﬁg%g h%% 19 ; OQM
where { MATABPETTETHEOGPLBRE S nBaY IF g o pr ety ok Baff ¥t ne

et um (RE R ot A TP AL RS O0as S BRTACRre | ok Shear

medi um i [ c ed xarrp i NSt ea

th th b

coros et N AR L L PR o B8 FIBG 0 1 e
t t VWh h

e e mﬁgﬁnﬁé&%%géugs@ ERLYALREBBTLE She RTINS 0.
e resulting neutr S r.QC

ski n-care ex?g‘nnafJ %’rl:ep%lr at Fgﬁngg% l}]et ég?ﬁg‘g{%ﬁ a%eﬁﬁ? g%feg%’gf?%%r}s of

125110 1 1SRRI S U BBl o D e My

to pI’OVI e a V\B{1 ca perse In a

di spersion ediu g%np aLe Rosid UlHEﬁ’ds ey d%ft}éa%gi&eés r&fBrdoad
in the chsé oafeh Ilng he conposite as a material tor a skin-care
t I t dt h
Gone. w AT R Amr ey Hiaro e Barare PRt rEEaeSEkraa] S &*@e
b i | g[lg ];glrlt

In?%:e)e. " ] Lajttﬁles’l‘ol o%)ma%grg%#e %?5 ucl ggﬁgg g'g I's ég%gr&l tbcla in
detall. cuppressoll URLIEILLY U SARISG He olebdNkfat! 07 PALILLLESdre
t he aqueo To[s S (S di spersion; the Concentration of the particles Is

pref er At 0. Al 838 oG REGLER%RY Polkl 608 835 « £ ANSk A4

nor e pre?era 0 Or I spersion medi um

§.t Qg ggf%:&ql “e% W X,mfiefthsbggygeyén a% %%glra' Oﬁoﬁ’ngtiﬂgstﬁfd}?@{ .

e aci ochloric acid

aci d, {)él?’%é gcf‘g' (C)'r %%S N0 :Erﬁhlaog 5 'i—%s%ﬁ s%%;gﬁ%%urt tom,

hydrochl c acl s particl y pre erre

the pH of 1he aqu Speisi RAr L,

is pref eF abl y ?25 ?E % gogl 5P 1"“693 tgg”c aiﬁ@n}i tgq'%lu?’ 1 94 ir&‘:l-@g%n
atoms may be substituted with a carboxyl group or a hydroxy group.

When hydrogen atoms of the alkyl group or the alkenyl group are

substituted with a carboxyl group, the carbon number of the alkyl

10



As the alkali added at the tine of the neutralization, sodium
hydr oxi de, potassi um hydroxi de, or the |like can be used; sodium
hydroxide is particularly preferred. Al though the carboxylic acid
nononer or polyner, or the like naybe added directly to the aqueous
acid dispersion of the titania fine particles, it is preferred that
t he carboxylic acid nononer or polyner, or the |like be previously

di ssolved to a solution in order to achieve a uniform conbinati on.

Th i f i. i I

(e i Thasg g0t aiiEnf R a0l S AL dn BRI HroBR HiRber drddifie
i xed t of | cohal . J itabl e: th h

T ied oL S BoBALEONY S AKARIRL. A S HRLENL i el cBLEONO e
used.

used et ke S S B L Ly B BRLLLE g8 A he
vl N "B Ads, Yoky T8 CARCL AR I LML ERLE o o the
sbove. Tontl oneg 0 sy "ol LRSI SdcbSEUEt HI UL 8 o 6, <o <,
part S| SEuBR |l dlSehied elabadiclan, heol bienlaslincesariiel &
var) ous, FELOGH SROIR, DS Rrauarml chl SHGUN SONE AU 1ol aclyde
Dt racnt a0 §h0Ges F1EIRL 2OUL Grdde ARSRS, G The SolatdifhE acia
L;;?LY;Q??%F%&%I} ad’r"lrlﬁ'g ﬁﬁgigré%e@xgr ated, L han UM 46 R ERH £9, B s onic
by hont | end e hda SR A LeR g, L Y 8 YRR
Lher'e 21 584NN PaKkhs, Wil el 081 880 6L O6A1LAA Aot
nyr 0% dgeidh el W R Guhecks PERLLEE M LR MAACHny 1o, et oo

ot 0 488 e SOy AT SLEEA AU U6 LS a0
can be O?xg%ﬁhecql gﬁdgfﬁgﬂgagmgraﬁ’@%u%%'%q_ghltgaswftﬁ'at %rgr'ﬁ%%pﬁzé%u%yor

particl e-dispers uct prepared 1 n advance 1nto a ge

il e dispersed praduct 'p nce a gel’
Fur hor , APRE2BcPiexdAl, WRitabn EAGBRL 0N boRfb Pl A4 EbBRsoentea
It of l, urp4Ri 4 j acl o f
2 t1 tani 2YFregenStEl BiafudTa) BN B A A R o MEa £ e e
ticl i . QL . i L.kl I i . .
R e e ER g R S SRS i BT
titania tLage PAILIF LS AYE dLANSORRENCY 19 b B8 b RS AT 85081,

t et “abso I'zat1 on, an 1S

used for ravi o ption, steri SO on, |

; : ; i 3 . ) .
D€l o1 e LBy 03| £bE AR Sl IR 16 XA BUAL DL ARRY
[ 0025] Coppogl Gi 85%&%&}]13& Hb?@ nai8al 1383 dd N2 PAGA 'a]“t'oﬁlscl@geélféfré’&.
the present inventio ave Tow viscosity in a neutral aqueols
di spersion so H‘acﬁuehé}!@eﬂ?@%]é &uggfgw?em S %198%%%&éf,e eS{'a}n?Eleg of
fine-particle conposite of the present 1nvention disperses In e

neut 1l puGQS b ARSI S0 LI LYo R0, LARTSL8,R00t £ALI AL LlnLbE

titania Tine parti occurs. e viscosity thereo
| ow, they,cC ' ' [ dugi ti :
’ X 95?9@&& d % ﬁﬁ@. oxFal kGaLne! AU NG S G811t 38 mo1
al | ows cosne |cs1ﬁ6 exh &i g re?regﬁl Eg§§ct?#e sensdati on. mote
number is preferably 1 to 12, more preferably 2 to 8. Suitable

examples of the polyoxyalkylene group include a polyoxyethylene
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[0026] As the titania fine-particle conposite of the present invention
is high in the degree of the internolecular interactions between the
titania fine particles as the core portions thereof and the
carboxylic acid nononmer or polymer, or the |like, the interactions
anong the conponents of the nmononer, the polynmer, or the |ike becone
relatively weak; thus the titania fine-particle conposite can be

di spersed unlfornIy in the neutral aqueous dispersion w thout

aggregatl n us f th| ite has a high degree of
vi si bl e E’f at%r%gnsﬁlo9 pé%%&fgne rge%?l fore, transpar ent; noreover,
es

TR R R A
B aﬁgoosﬁoosear:eapf%%ﬁeﬁ}%a% e
it R I e
o 02 CBEYELL ks, OO SEAES 1 LA SR 8L ks

-
conposi t& t egree’ o

I | Id f bl e

Conrets 4 AN ool Y &aox eagyI%Vzrfs %%I%I b g me
fi tigl t t t

i - car BB %ﬁ?ﬁé%%gré 8yP5ReE 0 s oes: PEarEanra atans e dpoe
cosnetic con%ﬁ8 su m ac éepar at| Fkggkgglc alé| Sty a%(f%lr%t alhlch

protecti ST cars?t n-care pgo

b ok ”Hk%%gzgé“écamé%““ asrt“enadgfgr?”?sk%%pis MBI, EOkifls o
R T k) R A e
L, AT e B B Sy, el A

di Spersefi forogga !I:n %%I Oé'%idli’?%'a%n&@?bf&éﬂﬂ s %cﬁggﬁ fs[.?otassn.um

carri er- CO a|n|ng I Spersion tron or an emu

parti Cuu?{I L t%refsﬁaegoai tar_lﬂ}attlae cage x@&x&&be Ll of the

fine-par e Cconposi ™ hé present i'nvention i's" conpo n edw t ha

comPOS! L oIy SHELA AeoKLgagat e sl pOLFBRI Al Mhnd NSCEOTAER! oo

the co € conposition thus prepare

. 5to gé)%iﬁ %&gﬁﬁ%“ﬁr EL‘EBQQL:%I& £ to 30 wt% [0028] The skin agent

for ext e present rnvention may contain, apart fromthe
above-nention d %3 a r I

forva ski nI agt;%q(t rgeéfg%%a?@ lblﬁ ?%%lrrdérg@egglrrﬁ%s g%wn% hendiRes
arbitrary,d “%ra%fﬂ oA 1bn05g£'& fid for2NEnYRx eSS c%&h:\?,s %&ada&éﬁ[mm

oi |, avocado ol rn 0| olive oil, rapesee sesane
Cast or I ﬂp@e I
pal m oi Iofép]ﬂ qwécﬁﬂﬁ%o gelgﬁ%ée%%c%:%@g%%t( lO)I :1'1% cur e% %?lﬁ&\%gg%%t%aﬂmg

d I :@%Egm
ICngI i ﬁ%é e“dlﬁé;%g Waérh%r aéno cqaméanﬁaﬁ; o]0 ;?ll Egdr ocar%ons
such as }1 %gaﬁér Ad LR 2 B fEs n;aﬁta@éreﬁégﬁeéa@lmnaé bifomers

ceresin, vaseline nlcrocrysta ' 'ne wax; atty aci suc

S A Y i, B gty i

sost earTodte dbapnREsethEREE e/ neBERRChe S é#fﬁ???? OaFco"ho
and cet ggcggﬁefés 60 %%fe%@flgte&bs eéIIeid% gil's such as cety

i soct an cyI i sostearate, diisopropyl
adi pate, diet
Selbgcat e, Let rﬁdﬁtza%qgt géa%&)l%sgo earg%( at e, éi‘%%e ggﬁéogF%%ﬁé¥$duced

by polymerizing the constituent monomers and a copolymer of the
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2- cocoyl- 2-i m dazol i ni umhydr oxi de- 1- car boxyet hyl oxy- 2-sodi um sal t),
bet ai ne-based surfactants (such as al kyl betaine, am de betaine, and
sul fo betaine), and acyl nethyl taurine; nonionic surfactants such as
sorbitan fatty acid esters (such as sorbitan nonostearate, sorbitan
nonol aurate, and sorbitan sesquioleate), glycerin fatty acids (such
as glycerin nonostearate), propyleneglycol fatty acid esters (such as
propyleneglycol nonost earate), cured castor oil derivatives, glycerol

| kyl eth rbitan fat d est h as PCE.sorbi.t
Tonbol Catahe OO BORSH &b 0 T e RS ef e ity VAT atcobol.

| t hyl bi t | CE sorbijtol fatt
(such as® ‘?Q%r B BPAABRET AU Re ) oPoEhs S PaF Py B PACR (8] She-

(such as POE cer 0i spst eara att id e h
a5 pol yeIYT ﬁﬁh@ﬁﬁm aesﬁﬂdh%%% (pracyafte dpad Gipgiettih
ethers (su | auryl ether, POCE ol eyl ether and PCE

2-octyl dB rY &), PCE al kyl phenyl ethers (such as PCE

tyl ph | eth d POE I h I . .
e Ly bR 1E LTl B8 oS ol Pt acsa
tetronic tgpes castor oil/ ured c %For oil d rlvatlv S (sucgIrl
PCE cast %901 W%Jcﬁ%ed' cabt b7 19t amgEr oY Ya?tc(r}?’ fd esi?

ity ﬁ»o%@@{ FaReyl VY ilcaﬁ‘wf%f%%ﬁ“ Bethi X;z%f{%&”egm?’dc o
ml 1ol gl uconal actone, propvl sne ol yeol . dptopL ot 8l e Blcry1 1c
PRt IR e e 59%%@%34‘*‘28?&@%%6%0&%? gfLess-
o et 'ef'gniuﬁ?F%Og%%%ilﬁdnsﬁﬁét%%?%%G&Wﬁﬂi’td%%? i %‘Eﬁoﬁﬁeﬁ% irsptien
oy facod 9%9163@% Pusdils TarsioTepeoftiat b ia bal it 8&“%&%“19%1’%
b oo, 11 Snaning ae%d SS: B SrRtg et Rt “%b#seea?ceeai

such a

| h f d
P ohl oo %ﬁev%%%%rilu?%@si o130 88 okt &%%?}%d‘am%kﬂeafeé'as%&g” Lidersea

No. Eozﬁbﬁe%oyg%%az%%%us il Nl e G o
213, Y No

Purpi o 164 g i it ot ik ey B P T e S e
such as }(;6;% 1::(,5[1t XOSQ ?‘9\;\‘%1% e gng;) !Ltng C?Lﬁré/ntfq;ﬁieec?axr%sx%ﬂﬁen%cmd

powder , or GANOPOT <1 oxane “8l travio

h d
2 et hoxenTeq R SR BeRbES ml B ﬁér?%ﬁéf% 72)(3) 206k ve dispersca

and |sopropaq9I vi.tam ns ag%g #as vitamn A and derlvatlves t her eof

vitanmin BS %u dr%?ho %ﬁﬂsn Rydrochl ori de, vitam n B6 trlpalnltate

vitanin B ff pot anoate yif A B2, gadpder vl 'cw@gogtc% 54 el {80 dhe

B12, and n Bl erivatives thereo s Suc

ot ooopnersly paﬁﬁ"n%%“ pan%%if R
tri ;gle??%bs%rré#gorﬂ% A6 B RHHE S 8 Satﬁaevpfo % ndt i Phsrarany
bsor berPEP e d 4% "Ry BB ﬁL?ué‘% %”5 R oRensds Soased

ul travi ol et agéh Bent an .anthrapil ate- ba vi ol gt absor hent,

sal i oyl at - badsh “FLFARA G ot "B E b Ban e fREfared ERELILEL AR E &

absor ben

oo b abatined PR BPaCPERR aPaE o bR et heAdS0boRhet B¢ pRasurgpent

under the following conditions. After aneutral agqueous dispersion
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titania fine-particle conposite is dispersed uniformy in the

di spersion, it can be said that the titania fine-particle conposite
has hi gh hydrophilicity as conpared with the titania fine particles
before the conmbination; therefore it is presuned that the carboxylic
acid nonomer or polymer, or the like is conbined to the surfaces of

the titania fine particles with strong interactions. [0032] (Exanple
2) The sane treatnent as that of Exanple 1 was carrled out

t that | at 0 ko, P Ch
nust 86 18 Odt“ﬁﬁﬂ“ %%%ya%rgﬁ%f OO i 05 PORS Gy Sereriion
50 t | d tr
aaicous i GRAPERNLEY %, g g %Tarf%r%t‘lﬁ%r%? 'EP%V%%%%%@&?&Q%%&%%‘&%)%&S
the tit fi ticl f t t
| n° Samp| BB ne RATE5oBE P RBC PETARF A= FTREBAT PR G %’f@”ﬁﬂlacmlgg

f ticl it 96. 0 96 03
sane | et SRR o SRR PEC L SRR P a P ORRS SP0dstE Hegecitea
pol ymet ac&éllc ac | ndustr.ies

P ot 7 kb e 4, Gakage® 6%@&?%%11?6?8%? SEeSErontiogdae” i
o fjt%lfaﬂrféh%kﬁoé%gﬂ.y rgaiGioseflel PELEABY ; alasa?ﬁioij Tt g'n.sger ston
ARG L el sﬁ‘ﬁa&ftﬁﬁ@%%%??"c&i’ﬁ?eﬁh 180 e Sprascthe B,

sane L1 eht R aRn ALt GRS SOTPRELCET By TOUP LY TR 1n R

L A BTG 4
s Sn b ‘%34%5?’{ #%r@%%o%?'t%' St P e SRR O] OB AL
b " helr L pfs R e St RoERRRhpp RS ot ppersion BodflBifhg
Loati ﬁSr%éé%t%%nﬁm%ﬁ'ft feaBRntie e dotndsdieoht A HBNY gihobike Bt ibE has

treat ment wag g‘g%{gbgd%gn %‘q%i‘.‘é‘éé‘sf% el L Cheso DI bl ngo JELAM

known pe? §ans UE0oUS aci d di'sper Si ani‘a

f I h
pure wat SPSTETS P P R %ﬁ%%%g%?g‘%h%a%m%%%gﬁé%e#%dﬁﬂ&%

: Reﬁe;ﬂsaaﬂelhlﬁzéo&gﬂfn 2:”‘%%2 SRR %k‘%t%’i?mﬁ‘@ﬁ% RS
concent gt o, fc 490 AL bokda | ST oS LABBLACLETSE (AL S 10,
respect to the i Y'AhCa par was a 0 along Wt

Then, 1t @”ﬁqﬁgg%é's% “ﬁ“fa%’; JehER, ﬁ%ﬁo N R e e gk

10% d |.ut d,
2 19 aquabudoel Pir PEeacth Soff%tr.“éﬁ% AR o %ﬁﬁﬁwe%iigg%i%ﬁém#ﬂ@

e 0Bt [ddielsd 185 rWAG YEPDRG LI B21a586 £O 0846

a wet caﬁ e was repulped I n pur I spersed

wth ultggaoung, giying, PS8 £OULALLEL AW Al pee DAL iGLES ol o

Sanmpl e A t he 'Surfaces o énla finé particles were coate

si 11 ca, gndoLhe SN qal gziggs& VSR L GETB 08 0% SRR 0RBE L

by wei gh respec part by Wel

the intermolecular interactions of the titania particles and the
carboxylic acid monomer or polymer, or the like are strong, part
of the carbonyl groups of the carboxylic acid monomexr or polymer,

or the like is constrained at the surfaces of the titania fine
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[ 0036] (d) Conbination treatnent using polyacrylic acid The
sane treatnent as that of Exanple 1 was carried out except that the
silica-coated titania fine particles A given in the step (c) were
used instead of the aqueous acid dispersion of the titania fine
particles, giving a neutral aqueous dispersion of a silica-coated
titania fine-particle conposite (Sanple E) as the titania
fine-particle conposite of the present invention. In Sanple E

compost TS SS. G b TR F Btam B gprion. peeidt2nab o the b
t hat of Ex le 5 i ed _out t that I th | id
(200) (1T VRS SROFRS CERS PR ALRy FBS TP LonsBTe b A ulh giics £0
100, 000, i zati d ; 1000 i nstead of_,th
ol yacr v K0 e - Brvithg RCREt haC adiosie dh Shor SPBRE Gy BaBle 4
ilica- ted. titania fjne- ticle ite | e F), th A
1 tan & A A IE PR FPRYOF L b Sheh FRUarar o18 colbosiife
Sanple F, the. rati. f.the titania fi ti.cl i.n_the titani.
{1 nb- pard9ea-RRpBs F EESHES GE R, OF obe TBCIRpIen o) g ed
coating ftreat rHant ﬁ)nd a‘I um na &oati n tre%t rJr:e_rJJ_t gE t t@niéa gﬂ Ne ion
particl es® Sach caphenyil GropRdoed Ay WEFIYi-Tpsf&i ¥Ry ot the’ ti1%5a
fi ticl 1 1. 100 g i f Ti02 iven ion the st f
Bcam! o & St PULPAT T6 0. b g AEr PR SR g Ber tee o b2
Th ft a 400 g/.L di um silicat | yti . 12%
it or i B, SHPAR: TN S g Baterbraaf e gf T
added thereto, and the nmixture was heated to 90C and then neutralized
with sul ¥R Ry VP 200 min so as to have a pH of 7.

To
th ' | yal uni, ni hl ord. .80 .0. %.i f
A'203 i th r oSUReEL BNt R T B FLREC AT o8 ke i i
the additian, th ' [ Lth -sodi h '
2t 0. nebt FHOBFOSID, Doh A SNER Phe HRUTPar P S Bd i B bt vat g 5

for 60 mn to give. silica-al na-coated titania fine particles B. In
t he siIi%ﬁ%?ﬂlﬁ%qéiﬂgggﬁgécfﬁﬁgﬁig???%é particles B, the surfaces of

th tsibf Pyl e e b £ S‘ziv%eféﬁlaéfﬁ%%%é%l%%éﬁ?ﬁ? o7 Eub Rty
[ . 102, F . il . '
B i oo, SR v Jotowar bk TR e FEPR B ORat SR TE=0H e

b i gh ith .r. Lgh f . L .
D A ST 2R B BOYBLON Tl O LOPBELELbaony oot

usi'ng polyacr

treat menj RHLQ%E Qﬁth&%Sggik@r%F%%s%%%%gg% 6(%8%%.,trﬂtﬁ}]ee{a£§fe?)razbeljy

L T
S|I|ca-a?um a-coate | nra 11 ne B given in

were usegsipstead Ohom%egqusggé B bgll SRAS I Ak oLCOET {A0T Bridiiea

particleS, ¢iving a neutral aqueous Spersion

silica-alum D&;@f&f%%@@g%ﬁ% §hBELRAL! HLOAPOR Echd8 R GnfFofifly

the titania fine-par C oSl t present 1nvention
L0 Saml g, Ged e LAl ofi HaR Sl bhaRLA: b e SAIdd 1SS bila! RRckEEAAL it
fine-partiCle corfposite wa . )
cannot be said unconditionally that which weight ratio is preferred.
The titania fine-particle composite of the present invention
is high in degree of the intermolecular interactions of the titania
fine particles and the carboxylic acid monomer or polymer, or the

like, and therefore, evenwhen the carboxylic acidmonomer or polymer,

or the like to be combined to the titania particles has low weight
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[ 0040] (Exanpl e 8) The sane treatnment as that of Exanple 7 was
carried out except that a poly( acrylic acid/ maleic acid) (20 Q)
(from NI PPON SHOKUBAI CO. , LTD., nolecul ar wei ght: 5000,

pol ymeri zati on degree: ca 50) was used instead of the polyacrylic
acid, giving a neutral aqueous dispersion of a silica-alum na-coated
titania fine-particle conposite (Sanple H) as the titania
fine-particle conposite of the present invention. In Sanple H
the ratip,ofo t heotbomiia dd oe gé£ti§gﬁ§fiéaéM§ bEAfLAed] UaPahd ahe
conposite was 92.0 W% [0041f Conpar ative exarnple 1) The sane

treatme %:?is[él@é o8k damRbeeto t?u‘fﬁﬁf&kﬁ Uls pet GERl i Qﬁfazfa%éptér%ﬂoﬁf

the poly IC acld; as a resu aggregation“occurred a

neut r al ﬂg?% ion, and the resulting dispersion was, therefore,

unst abl e. 42] (Conpar ati ve exanple 2) The sane treatnent as
t hat of el rj . iU .hat .
(from Wako Pure Chgﬁﬁca f%%%%?#%£§&%§£%1§96%%%ﬁgghgkﬁégggg(%P&%%QQL

LIS S B BTSN SHSIETELE il
2% RIS o Bl et s
e o FRATACEs bV By, AL 4090, PO 2l shbdl g0
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acid, giving a neutral aqueous dispersion of a titania fine-particle

conposi t g gad%!ogyal%c acid mono @:S@ggoayﬁert, her hdldl 91RE échsetésmrea[

fine particles in“the titania tine-particle conmposite was 80.0 w %

004 4 i - i i de;
1( Zog%hgff (aeé(ﬁggtzflﬁ%%r%b%ve, ‘e‘h&'élaegﬂé'@fsejbf agld Q5k9Ria Fine

sol uti on dilute chl oric aci solution, 16 to 17/% 1n

terms of o Ji); &k a%y&@éyéai&aid%chﬁd(&eglsuw@ﬁsed@ife%pbf%é QnbSQPE-OM: &

al cohol ?300 g) to give a solution A To the solution A 6N sodium
hydroxi dg; yag,graduald yaadded Hadels 3 b%gﬁ&:ﬁtmﬁ@aﬁﬂhﬂsﬁ@@i@ﬁ Uit o

until the pH'of the solution becane 6. he suspensi on was aged

for 1 hrt@édigfeféi%&@&P&ﬁ,awéfeférwﬁﬁ@%i@amaéﬁné%gﬁ%mmsue
filtered at a tenperature of 50 C, and then subjected to treatnent

i nvol vi ngs dacani atian andakichlhaikenabdyasidd Madpyusi ngwat er at 50C,

whi chhadbeen prepared separately , to give a wet cake. The wet cake

was repul ped ighPULga Rt &F  tREdphbeflc th$PSE SeHe Wk Banlhl 28RUNGat i cle
gi ve a neutral aqueous dispersion of a titania fine-particle

conposi t oyt 2 cafl hdl HRREGRE FOAL Qs &R QY eﬁ.eéﬁ?%ﬁl'ﬁﬁc@:ol%@o?fe, famd
(Sample K) . In the titania fine-particle conposite Sanple K, the

rati o ofpd hgPoh¥RGH¥hkEeRCtletOof Nl it 881 Be WaSa s RAY EtQMGH‘@ﬂ@}[ﬁ

of polyacrylic acid to 1 part by weight of titania, and the ratio o
the titagighd idigeRAadicles in the titania fine-particle conposite was
89.3 wt %

[6020] The titania fine-particle composite of the present
invention can be produced by using the following method.

To an aqueous acid dispersion of titania fine particles, one
or more selected from a carboxylic acid and a carboxylic acid
derivative represented by the general formula (1), and a polymer
containing, as constituent monomers, the carboxylic acid and/or

the carboxylic acid derivative are gradually added under stirring
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Titania fine-particle conposite of Conparative Exanple 4 corresponds
to the titania fine-particle conposite described in Patent Literature
8 and produced by sinultaneously carrying out oxidation of titanium
and conbination of the titaniumw th polyacrylic acid. [0045]<X-ray
powder diffraction anal ysi s> Neutral aqueous dispersions of
Sanples A to K were each dried at 105C, and pul verized into

nmeasur enent powders. Then, X-ray diffraction (XRD) mneasurenent was

per formed, o {k@&ﬁl 8%8&8%[8‘% p%%%? f%@.sieﬁ@ ﬁlh&%&ﬁ%ggeem

[ nstrurren? rom ectris I ca
I T e a%H e ey
ot o) P2 403 SAA0°, ESRLINE ENGE ot B S e
I Y R APt AP e, TR o g
8 | S S 8, 05, 8 BN s
Exanpl e 1 ]El'utl%%.RuﬂfL T%Pe n%%%laiizagéggp I@he2 n]euﬂrgl solution may be
allowed to stand still for about 1 min to 1 hr to sufficiently carry
out the combination reaction.
ALl of the above-mentioned steps can be executed at ambient
temperature (at a temperature of 15°C to 30°C}.
[0021] It should be noted that the above-mentioned alkali
addition starts the combination reaction between the titania fine
particles and the carboxylic acid monomer or polymer, or the like.
That is, anions, by which the titania fine particles are dispersed
in water, leave the titania fine particles by the alkalil
neutralization (in the case where the acid in the dispersion medium
is a hydrochloric acid, chlorine ions leave, and in the case where
the acid in the dispersion medium is a nitric acid, nitrate ions
leave, for example); instead of the anions, the carboxylic acid
monomer or polymer, or the like is combined to the titania fine
particles by their intermolecular interactions.
[0022] Whereas the titanjum fine-particle composite of the
present invention is produced by executing the foregoing steps,
the resulting neutral solution can be further processed into a

skin-care external preparation by filtering the neutral solution,
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Rutile Type Sanple C Exanple 3 1.428 Rutile Type Sanple D Exanple 4
1.435 Rutile Type Sanple E Exanple 5 1.452 Rutile Type Sanple F
Exanple 6 0.380 Rutile Type

washing the filtered residue with water, and then removing the salt
toprovideawet cake. Thentheweitcakeisredispersedinadispersion
medium to prepare a slurry; the slurry state is preferred in the
case of handling the composite as amaterial for a skin-care external
preparation. It should be noted that the redispersion may be done
with ultrasound; in addition, before the redispersion, the cake
may be put into a mill (a ball mill, a sand grinding mill, or the
like).

[0023] In the following, the producing method is described in
detail.

Touniformly disperse the titaniafine particles in the agueous
acid dispersion, the concentration of the particles is preferably
lo0wt® or less, more preferablyS5wt$ or less, andstill more preferably
2.5 wt% or less.

In the dispersion medium (the peptizing agent) in the agueous
acid dispersion of the titania fine particles, as the acid added
to water, hydrochloric acid, nitric acid, sulfuric acid, phosphoric
acid, or the like can be used; hydrochloric acid or nitric acid
is particularly preferred. Further, the pH of the agueous acid
dispersion of the titania fine particles is preferably in the range
of 1 to 2.

As the alkali added at the time of the neutralization, sodium
hydroxide, potassium hydroxide, or the like can be used; sodium
hydroxide is particularly preferred.

Although the carboxylic acid monomer or polymer, or the like
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Sanmpl e G Exanple 7 0.420 Rutile Type Sanple H Exanple 8 0.395 Rutile
Type Sanple | Conparative Exanple 2 1.528 Rutile Type Sanple J
Conparative Exanple 3 1.640

may be added directly to the aqueous acid dispersion of the titania
fine particles, it is preferred that the carboxylic acid monomer
or polymer, or the like be previously dissolved to a solution in
order to achieve a uniform combination. The concentration of the
carboxylic acid monomer or polymer, or the like in the solution
is preferably 0.01 to 1 wt%. As the solvent, a mixed solvent of
an alcohol and water is suitable; as the alcohol, ethanol, isopropyl
alcohol, methanol, or 1,3-butylene glycol can be used.

It is preferred that the titania fine particles and the
carboxylic acid monomer or polymer, or the like be compounded in
a weight ratio of 5:1 to 14:1. The case where the weight ratio of
the carboxylic acid monomer or polymer, or the like is higher than
the above-mentioned ratio is not preferred because the titania
fine-particle composite becomes sticky.

{0024] The titania fine particles used for the method of
producing the titania fine-particle composite of the present
invention can be obtained by using any of various methods known
perse. Examplesof suchproducingmethodsinclude amethodinvolving
heating and aging hydrated titanium oxide prepared by neutralizing
‘a water-soluble titanium salt such as titanium tetrachloride or
titanium oxysulfate with an alkali, a method involving heating and
aging hydrated titanium oxide prepared by hydrolyzing a titanium
alkoxide, andamethod involvingheating and aging titaniumhydroxide
prepared by heating and hydrolyzing titanium oxysulfate solution.

In addition, there also is a producing method in which instead of
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Rutile Type Sanple K Conparative Exanple 4 2.280 Anatase Type

[ 0046] <Td DTA> Thernogravinetry/differential thermal analysis
(TG DTA) was perforned on Sanples Ato K by using the follow ng
met hod. Neutral aqueous dispersions of Sanples Ato K were

dried at 105C, and pul verized into measurenment powders. Then, the
measur enent powders were anal yzed with a
thernogravinetry/differential thermal analysis instrunent (from S|

v e Bh aofhaluely WG 18 DT Ui FA° B0RL YOS il o
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car boxylic aC']?i HPQQ%Eéé whRERE!:) g:r@_{]&eslpéd LR ehks MANQW i ne particles

conbi nati on can surm se Inthe titania fine-particle

conposi LS @ttrgggﬁggggs? ‘1@5"35%%%115‘9&%91% ra%eﬁyé@rfamaﬁ@&&i&r&

of the titania carboxylic acid nonomer or

pol ymer, _or ré}g]ad ke a1 1 ra%&gnbegﬁasgoognt herass Tagéfgpré&aéhamhe

titania 15 1 ved 1 n suc pyrolysis. [Table 2] [
particle diameters be small; the maximum diameter of the titania

fine particles is preferably about 0.6G01 to 0.1 um.

[0025] Compositions containing the titania f£ine-particle
composite of the present invention have low viscosity in a neutral
aqueous dispersion so that have high £luidity. This is because the
titania fine-particle composite of the present invention disperses
in the neutral aqueocus dispersion uniformly and therefore
aggregation of the titania fine particles hardly occurs.

As the viscosity thereof is low, the composite is easy to treat
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Exot herm ¢ peak (QC) Sanple A Exanple 1 240 and 300 Sanpl e B Exanpl e
2 240 and 300 Sanple C Exanple 3 290 Sanple D Exanple 4

in producing cosmetics, and allows cosmetics to exhibit a refreshing
tactile sensation.

[0026] As the titania fine-particle composite of the present
invention is high in the degree 0of the intermolecular interactions
between the titania fine particles as the core portions thereof
and the carboxylic acid monomer or polymer, or the like, the
interactions among the c¢omponents of the monomer, the polymer, or
the like become relatively weak; thus the titania fine-particle
composite can be dispersed uniformly in the neutral agqueous
dispersion without aggregating. Because of this, the composite has
a high degree of visible light transmission and is, therefore,
transparent; moreover, as the surface area of the whole titania
fine particles is increased, the composite of the present invention
has a high degree of ultraviolet shield@ factor.

Due to these properties, cosmetics containing the titania
fine-particle composite of the present invention are allowed to
have high transparency, and has an effect of causing a face or a
body to become whitish less easily to which any of the cosmetics
is applied. Further, the titania fine-particle composite of the
present invention, having such high degree of ultraviolet shield
factor, is suitable for the production of cosmetics with high
ultraviolet-absorbing power,

{00271 The titania fine-particle composite of the present
invention can be used as a skin-care external preparation for

cosmetics; suitable examples of cosmetics containing such a
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274.5 Sanple E Exanple 5 188 Sanple F Exanple 6 290 Sanple G
Exanple 7 188 Sanple H Exanple 8 274.5

preparation include: ultraviolet protection cosmetics such as sun
care milk, sun care powder, and sun block; makeup cosmetics such
as under makeup, foundation, control color, and pressed powder;
and, in particular, summer makeup cosmetics.

Regarding an application form, the composite of the present
invention is applicable fo any of a two-layer dispersion lotion,
an emulsifier, a powder, an oil, and s0 on. As the titania
fine-particle composite of the present invention can also be
dispersed uniformly in agqueous media, the form of an aqueous
carrier-containing two-layer dispersion lotion or an emulsifier
is particularly preferred.

In the case where the titania fine-particle composite of the
present invention is compoundedwitha composition suchas askin-care
external preparatiocn, the content of the composite in the whole
composition thus prepared ispreferably 0.5 to50wt%, more preferably
1.0 to 30 wts.

[0028] The skin agent for external use of the present invention
may contain, apart from the above-mentioned ingredients, an
arbitrary ingredient generally used for a skin agent for external
use. Preferred examples of the arbitrary ingredient include: oils
and waxes such as macadamia nut o0il, avocado oil, corn oil, olive
0il, rapeseed oil, sesame 0il, castor oil, safflower oil, cottonseed
oil, jojobaoil, coconut 0il, palmeil, liquid lanolin, cured coconut
0il, cured oil, Japan wax, cured castor oil, beeswax, candelilla

wax, carnaubawax, ibotawax, lanolin, reduced lanolin, hard lanclin,
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Sanpl e | Conparative Exanple 2 245.6 Sanple J Conparative Exanple 3
305 and 418 Sanpl e K Conparative Exanple 4 300

M xtureoftitani afi neparticl esand pol yacrylic acid 400 M xture of
titania fine particles and sodi um pol yacryl ate

and jojoba wax; hydrocarbons such as liquid paraffin, squalane,
pristane, ozokerite, paraffin, ceresin, vaseline, and
microcrystailine wax; higher fatty acids such as oleic acid,
isostearic acid, lauric acid, myristic acid, palmitic acid, stearic
acid, behenic acid, and undecylenic acid; higher alcohols such as
oleyl alcohol, cetyl alcohol, stearyl alcohol, isostearyl alcohol,
behenyl alcohol, cctyldodecanol, myristyl alcohol, and cetostearyl
alcohel; synthetic ester oils such as cetyl isoctanoate, isopropyl
myristate, hexyldecyl isostearate, diisopropyl adipate, diethyl
sebacate, diisopropyl sebacate, di-2-ethylhexyl sebacate, cetyl
lactate, diiscstearylmalate, ethylene glycol di-2-ethyl hexanoate,
neopentyl glycel dicaprate, di-2-heptyl undecanoic acid glyceride,
tri-2-ethylhexanoic acid glyceride, trimethylolpropane
tri-2-ethylhexanoate, trimethylolpropane triisostearate, and
pentane erythrite tetra-2-ethylhexanoate; silicone oils such as
silicones including dimethylipolysiloxane,
cyclodimethylpolysiloxane and the like, amino-modified
polysiloxane, polyether-modified polysiloxane, alkyl-modified
polysiloxane, and fluorine-modified polysiloxane; anionic
surfactants such as fatty acid soaps (such as sodium laurate and
sodium palmitate), potassium lauryl sulfate, triethanolamine alkyl
sulfateether, and sodiumpolyoxyethylene Lauryl phosphate; cationic
surfactants such as tTrimethyl ammonium stearyl chloride,
benzalkeonium chleoride, and laurylamine oxide; amphoteric

surfactants such as imidazoline-based amphoteric surfactants {(such
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400 M xtureoftitaniafineparticlesand pol ynethacrylic acid 404

M xtureoftitaniafineparticlesand poly(acrylic acid/ maleic acid) 420
M xture of titania fine particles and sodium al ginate 245.6

M xtureoftitaniafi neparticl esand pol y(vinyl alcohol) 305 and 418

as a
2~-cocoyl-2-imidazoliniumhydroxide-1l-carboxyethyloxy~2-sodium

salt), betaine-based surfactants {(such as alkyl betaine, amide
betaine, and sulfo betaine), and acylmethyl taurine; nonionic
surfactants such as sorbitan fatty acid esters (such as sorbitan
monostearate, sorbitan monolaurate, and sorbitan sesquiocleate),
glycerin fatty acids {such as glycerin monostearate),
propyleneglycol fatty acid esters (such as propyleneglycol
monostearate), cured castor oil derivatives, glycerol alkyl ether,
PCOE sorbitan fatty acid esters (such as POE sorbitan monooleate,
polyoxyethylene sorbitan monostearate, and polyoxyethylene
sorbitan monolaurate)}, POE sorbitol fatty acid esters (such as
POE-sorbitol monolaurate), POE glycerol fatty acid esters (such
as POE-glyceryl monoisostearate), POE fatty acid esters (such as
polyethyleneglycol monooleate and POE distearate), POE alky]l ethers
(such as POE lauryl ether, POE oleyl ether, and POE 2-octyldodecyl
ether), POE alkyl phenyl ethers (such as POE octylphenyl ether and
POE nonylphenyl ether), pluronic types, POE/POP alkyl ethers (such
as POE/POP 2-decyltetradecyl ether), tetronic types, POE castor
oil/cured castor oil derivatives (such as POE castor oil and POE
cured castor oil)., sucrose fatty acid ester, and alkyl glycoside;
polyhydric alcohols such as polyethyleneglycol, glycerin,
1,3-butylene glycol, erythritol, sorbitol. =xylitol, maltitol,
gluconolactone, propylene glycol, dipropylene glycol, diglycerin,

isoprene glycol, 1,2-pentanediol, 2,4-hexanediol, 1,2-hexanediol,
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[ 0047] <FT-1R spectrum neasur enent > I nfrared absorption (FT-1R)
spectra derived from Sanples A to K were neasured by using the

fol |l ow ng net hod. Neut ral aqueous di spersions of Sanples Ato
K were dried at 105C, and pul verized into neasuring powders.
Thereafter, the powders were shaped into KBr tablets, and then
infrared absorption spectra specific to the tablets wereneasuredw th
aFourier transforminfrared spectrophotoneter (f rom Shi madzu Cor p.

Prod : FT1 R-8300) . Tab h
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o oetabfr AU e A %#ﬁ%%@%% 509,40 o
group (Cm}}eé%r;?ér?e éo@éggp lfo%%%laﬁgt&géglate a nylon powder, and
an organopolysiloxane elastomer: ultraviolet absorbents such as
2-{2'-hydroxy-5'-t-octylphenyl}benzotriazole and
4-methoxy-4'-t-butyldibenzoylmethane; Jlower alcohols such as
ethanol and isopropanol; vitamins such as vitamin A& and derivatives
thereof, vitamin Bs such as vitamin B; hydrochloride, vitamin Bg
tripalmitate, vitamin Bg dioctanoate, vitamin B; and derivatives
thereof, vitamin B;;, and vitamin B;s and derivatives thereof, vitamin
Es such as o-tocopherol, B-tocopherol, y-tocopherol, and vitamin
E acetate, vitamin Ds, vitamin H, pantothenic acid, pantethine,

and pyrroloquinoline quinone; and solvents such as benzyl alcohol,
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Sanmpl e B Exanpl e 2 1558 and 1543 Sanpl e C Exanple 3 1558 and 1539
Sanmpl e D Exanpl e 4 1560 and 1541 Sanple E Exanple 5 1558 and 1541
Sanpl e F Exanple 6 1558 and 1539 Sanple G Exanple 7

triacetin, crotamiton, carbonic diesters such as prolene carbonate,
and ethylene glycel salicylate. In addition, as other ultraviolet
absorbents, there also may be included a p-aminobenzoate-based
ultraviolet absorbent, an anthranilate-basedultraviolet absorbent,
a salicylate-based ultraviolet absocorbent, a cinnamate-based
ultraviolet absorbent, a benzophenone-basedultraviolet absorbent,

and a sugar-based ultraviolet absorbent.

Examples
[0029] Hereinafter, the present invention is described inmore
detail by way of examples. However, the present invention is not
limited to those examples.
[0030]1 <Preparation of titania fine-particle composite’
(Example 1)
(a}) Aqueous acid dispersion of titania fine particles

A hydrated titanium oxide, which had been given by using a
method known per se, 1.e., by hydrolyzing titanium oxysulfide, was
treated with an alkali, and then heated and aged in hydrochloric
acid to give an aquecus acid dispersion of titania fine particles.
The titania fine particles in the resulting agueous acid dispersion
had a rutile-type crystal structure, and had an average particle
diameterocf0.01lum. Theconcentrationof theagueousaciddispersion
was adjusted with pure water to 100 g/L in terms of TiO;, and 1 L
of the aqueous acid dispersion of the titanilia fine particles was

measured out.
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1558 and 1541 Sanple H Exanple 8 1560 and 1541 Sanple | Conparative
Exanple 2 1740 Sanpl e J Conparative Exanple 3 No carbonyl group
Sanpl e K Conparative Exanple 4 1558 Polyacrylic acid 1716.7 Sodi um
pol yacryl ate 1558 to 1560

[0031] (b} Combination treatment using polyacrylic acid

The aqueous aclid dispersion of the titania fine particles given
in the step (a) was diluted with pure water to give an agqueous titania
fine-particle dispersion (5 L) with a TiO; concentration of 20 g/L
(Solution A). Polyacxrylic acid (20 ¢g) (from Wako Pure Chemical
Industries Ltd., molecular weight: 5000, polymerization degree:
ca 50) was dissolved in pure water (8 L) to give a solution (Solution
B). Solution A was gradually added fo Solution B under stirring
at ambient temperature, following which the resultant was aged for
1 hr. Then, the pH of the resultant was adjusted to 5 with an aqueous
2N sodium hydroxide solution, and the resulting solution was aged
for 1 hr and filtered, after which the mixture filtered off was
washed with pure water to give a wet cake. The wet cake was repulped
in pure water, following which the repulped cake was dispersed with
ultrasound to give a neutral aqueocus dispersion of the titania
fine-particle composite of the present invention (solid content
concentration: 25%, pH: 7.5) (Sample A).

In titania fine-particle composite Sample &, the content of
polvacrylic acid was 0.07 part by weight with respect to 1 part
by weight of TiO,, and the ratio of the titania fine particles in
the titania fine-particle composite was 93.5 wt%.

When the redispersed aqueous solution of the titania
fine-particle composite preparedbyusing the above-mentionedmethod
was boiled and then filtered, almost no carboxylic acid monomer

or polymer, or the like was found in the filtrate. Further, as the
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Pol ymet hacrylic acid 1716 Poly(acrylic acid/ maleic acid) 1710 Sodi um
al gi nate 1740 Pol yvi nyl al cohol No carbonyl group [0048]<Aqueous

di spersion viscosity neasurenment> The viscosity of each of aqueous

di spersions of the titaniumfine-particle conposites was neasured by
using the follow ng nethod. After each of neutral aqueous dispersions
of Sanples A to J had been prepared ( solid content : 25 W% ) , the
viscosity was neasured with a single-cylinder rotational visconeter

(from Shib st el mtd . Trade .Nane . Visnetran VA-Al ) .
Chel SnLal YT el (ol 36° 10T spel 300 I Rotmie) ah the

using a gz’?’slgeozgs%‘.ronqt it can be said that the titania fine-particle composite

has high hydrophilicity as compared with the titania fine particles
before the combination; therefore it is presumed that the carboxylic
acid monomer or polymer, or the like is combined to the surfaces
of the titania fine particles with strong interactions.

[0032] (Example 2)

The same treatment as that of Example 1 was carried out except
that sodium polyacxrylate (20 g} (from Wako Pure Chemical Industries
Ltd., molecular weight: 5000, polymerization degree: ca 50) was
used instead of the polyacryiic acid, giving a neutral aqueous
dispersion of a titania fine-particle composite (Sample B} as the
titania fine-particle composite of the present invention.

In Sample B, the ratio of the titania fine particles in the
titania fine-particle composite was 96.0 wt%.

[0033] (Example 3)

The same treatment as that of Example 1 was carried out except
that polymethacrylic acid (20 g) (from Wako Pure Chemical Industries
Ltd., molecular weight: 100,000, polymerization degree: ca 1000)
was used instead of the polyacrylic acid, giving a neutral aqueous
dispersion of a titania fine-particle composite (Sample C) as the
titania fine-particle composite of the present invention.

In Sample C, the ratio of the titania fine particles in the
titania fine-particle composite was 92.0 wt¥%.

[0034] (Example 4)
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a rotational speed of 60 tines/mn. In Sanple K, it was inpossible to
prepare an aqueous dispersion with a solid content of 25 w %

Table 4 shows the results thus obtai ned. The aqueous di spersions of
the titania fine-particle conposites of the present invention
(Sanples Ato H were in the formof a snooth solution. Wereas a

typi cal

cream foundati on has viscosity of about 20,000 cpz, Sanples A

to H each have an extrenely |l ow viscosity. The viscosity of Sanple |
and J was higher in order by 1 to 2 degrees as conpared with Sanpl es

Ato H

It shollt<iSBES Adteed eRAt 2 SERBF S HEFRT 1o drvd 5 CRFGT 8P Ot Frcept

concentration of 13.5 w% or _higher, to the extent that the rotor

coul d notnabiRR (agia iKuact #4110 GHf ) 4P 0T hotFinmR NEEEQNBHOKUBAL
Fromthis fact, it is clear that the titania fine-particle conposites
of the pFesert™ rwEEGHLAF sPRFERE UMy nPHLYRCTHEA R 929756 HeBH0)

di spersions, and_the a‘ggre}g_ation of the titania fine garticl es does

not occufFagdsiqad inpiep

EUFhe B HTY WCsREET t FiPAPS) 2 Samfrelpauecus

Exanpl e (:iL. 34 Sanple B Exanple 2

ispersion of a titania fine:égarticle composite (Sample D) as the

titania fine-particle composite of the present invention.

In Sample D, the ratioc of the titania fine particles in the
titania fine-particle composiite was 93.0 wtd.
[0035] {Example 5)
(C) Silica coating treatment on titania fine particles

Silica coating treatment was performed on titania fine
particles by using a method known per se. That is, the aqueous acid
dispersion of the titania fine particles given in the step (a) of
Example 1 was diluted with pure water to 20 g/L, and 5 L of the
dilution was measured out (100 g in terms of TiO;). Thereafter,
the dispersion was heated to 70° C, and then an aqueous sodium silicate
solution (170 mL) with a concentration of 400 g/L in terms of S5i0;
{12% in terms of Si0, with respect to the titania f£ine particles)
was added thereto along with 20% sulfuric acid, following which
the resultant was aged for 30 min. Then, the pH of the resultant
was adjusted to 9.0 or higher with a 10% agueous sodium hydroxide
solution, and further adjusted to 3 with a 1% aqueous sulfuric acid
solution, after which the dispersion was filtered, and the filtered
residue was washed with pure water to give a wet cake. The wet cake

was repulped in pure water, and dispersed with ultrasound, giving
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Sampl e C Exanple 3 200 Sanple D Exanple 4 38 Sanple E Exanple 5 40
Sanmpl e F Exanple 6 210 Sanple G

gilica-coated titania fine particles A. In Sample A, the surfaces
of the titania £fine particles were coatedwithsilica, and the content
of the silica in terms of $i0, was 0.05 part by weight with respect
to 1 part by weight of TiO;.

[0036] (d) Combination treatment using polyacrylic acid

The same treatment as that of Example 1 was carried out except
that the silica-coated titania fine particles A given in the step
(c) were used instead of the aqueous acid dispersion of the titania
fine particles, giving a neutral aqueous dispersion of a
gilica-coated titania fine-particle composite (Sample E) as the
titania fine-particle composite of the present invention.

In Sample E, the ratio of the titania fine particies in the
titania fine-particle composite was 93.0 wt%.

[0037] (Example 6)

The same treatment as that of Example 5 was carried out except
that polymethacrylic acid (20 g) (from Wako Pure Chemical Industries
Ltd., molecular weight: 100,000, polymerization degree: ca 1000)
was used instead of the polyacrylic acid, giving a neutral agueous
dispersion of a silica-coated titania fine-particle composite
(Sample F) as the titania fine-particle composite of the present
invention.

In Sample F, the ratio of the titania fine particles in the
titania fine-particle composite was 91.5 wt3d.

[0038] (Example 7)

(e) Silicacoating treatment and alumina coating treatment on titania
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fine particles

The pH of the aquecus acid dispersion of the titania fine
particles (1 L: 100 g in terms of TiQ;) given in the step (a) of
Example 1 was adjusted to 9.0 or higher with sodium hydroxide.
Thereafter, a 400 g/L aqueocus sodium silicate solution (30 mL) (12%
in terms of $i0,; with respect to the titania fine paxticles) was
added thereto, and themixture was heated to 920° C and then neutralized
with sulfuric acid over 200 min so as to have a pH of 7.

To the aqueous suspension, polyaluminium chloride (80 g) (8%
in terms of Al,;03; with respect to the titania fine particles) was
added. After the addition, the suspension was neutralized with
sodiuvm hydroxide so0 as Lo have 2a pH of 5.0, and then the neutralized
suspension was aged for 60 min to give silica-alumina-~coated titania
fine particles B. In the silica-alumina-coated titania fine
particles B, the surfaces of the titania fine particles were coated
with silica, and the ratio of the silica in terms of S5i0, was 0.12
part by weight with respect to 1 part by weight of TiO,. Further,
each silica laver was coated with alumina, and the ratio of the
alumina in terms of Al,0; was 0.08 part by weight with respect to
i part by weight of TiO;.

[0039] (f) Combination treatment using polyacfylic acid

The same treatment as that of Example 1 was carried ocut except
that the silica-alumina-coated titania fine particles B given in
the step (e) were used instead of the agueous acid dispersion of

the titania fine particles, giving a neutral aqueous dispersion
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4 Unneasurable [0049]<Transm ssion factors and ultraviolet shielding

abilities at visible region> Transm ssion factors and
ultraviolet shielding abilities at the visible region of Sanples Ato
K were eval uated by using the foll ow ng nethod. The neutral

aqueous dispersions of Sanples A to K were each diluted with pure
water so as to have a concentration of 0.0050 wt% Then, the
di spersions were poured into a 10-mmthick quartz cell, and

i f he.di d
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t he vi si gi on. b1 e 5] Table 5 Transm ssion factor (%

0 0
/A at 450nm /d- at sg.l’]ﬁg rea \ﬁ%lngné:]é hg@@f éxample 7 was carried out except

that a poly(acrylic acid/maleic acid) (20 g) (from NIPPON SHOKUBAI
CO., LTD., molecular weight: 5000, polymerization degree: ca 50)
was used instead of the polyacrylic acid, giving a neutral agqueous
dispersion of a silica-alumina-coated titania <fine-particle
composite (Sample H) as the titania fine-particle composite of the
present invention.

In Sample H, the ratio of the titania fine particles in the
titania fine-particle composite was 92.0 wt¥%.

[0041] (Comparative example 1)

The same treatment as that of Example 1 was carried out except
the addition of the polyacrylic acid; as a result, aggregation
occurred at the neutral pH region, and the resulting dispersion
was, therefore, unstable.

[0042] (Comparative example 2)

The same treatment as that of Example 1 was carried ocut except
that sodium alginate (20 g) (from Wako Pure Chemical Industries
Ltd.) was used instead of the polyacrylic acid, giving a neutral
agueocus dispersion of a titania fine-particle composite (Sample

I).
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In Sample I, the ratio of the titania fine particles in the
titania fine-particle composite was 85.0 wt%.
[0043] (Comparative example 3)

The same treatment as that of Example 1 was carried cut except
that polyvinyl alcohol (20 g) (from Wako Pure Chemical Industries
Ltd., molecular weight: 500, polymerization degree: ca 5) was used
instead of the polyacrylic acid, giving a neutral agueous dispersion
of a titania fine-particle composite (Sample J}).

In Sample J, the ratio of the titania fine particles in the
titania fine-particle composite was 80.0 wt%.
foo44] (Comparative example 4)

Atitaniumtetrachloride solution (200g) (dilute hydrochloric
acid solution, 16 to 17% in terms of Ti) and polyacrylic acid (4
g) were dissolved in isopropyl alcohol (300 g) to give a solution
A. 7To the solution A, 6N sodium hydroxide was gradually added under
stirring at ambient temperature until the pH of the solution became
6. Then, the suspension was aged for 1 hr at the same temperature.
Thereafter, the suspension was filtered at a temperature of 50°C,
and then subjected to treatment involving decantation and filtration
three timesbyusingwaterat 50°C, whichhadbeenpreparedseparately,
to give a wet cake. The wet cake was repulped in pure water, and
then dispersed with ultrasound to give a neutral aqueous dispersion
of a titania fine-particle composite (with & solid content
concentration of 10% and a pH of 7.5) (Sample X).

In the titania fine-particle composite Sample K, the ratio
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3.9 Sanple E Exanple 5 80.8 1.1

82.3 Sample D Exanple 4 84.4 0.5
81.5 1.2 80.3 Sanple G

8
79.7 Sanple F Exanple 6 8

of the polyacrylic acid to the titania was 0.12 part by weight of
polyacrylic acid to 1 part by weight of titania, and the ratio of
the titania fine particles in the titania fine-particle composite
was 89.3 wt¥.

Titania fine-particle composite of Comparative Example 4
corresponds to the titania fine-particle composite described in
Patent Literature 8 and produced by simultaneously carrying out
oxidation of titanium and combination of the titanium with
polyacrylic acid.

[0045] {X-ray powder diffraction analysis>

Neutral agqueocus dispersions of Samples & to K were each dried
at 105°C, and pulverized into measurement powders. _Then, X-ray
diffraction (XRD)} measurement was performed on the measurement
powders by using an X-ray diffraction instrument (f£rom Spectris
Co. Ltd., Trade Name: PANalytical X' Pert PROMPD). The measurement
was performed by using a CuKa ray as an X-ray source at a scanning
angle 26=5 to 70° under the conditions that the tube voltage is
45 kV and the tube current is 40 mA. From the diffraction chart
thus made, the half-value width of the peak of maximum diffraction
intensity was determined.

Table 1 shows the results thus obtained; Samples A to J each
have a half-value width of 2.0° or less, whereas Sample K has a
half-value width of more than 2.0°.

[Table 1]

Table 1
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Exanple 7 80.5 1.0 79.5 Sanple H Exanple 8 80.8 1.6 79.2 Sanple |
Conparative Exanple 2 72.3 1.5 70.8 Sanple J Conparative

Half-value Remark
width (2)
Sample A Example 1 1.422 Rutile Type
Sample B Example 2 1.410 Rutile Type
Sample C Example 3 1.428 Rutile Type
Sample D Example 4 1.435 Rutile Type
Sample E Example 5 1.452 Rutile Type
Sample F Example 6 0.380 Rutile Type
Sample G Example 7 0.420 Rutile Type
Sample H Example 8 0.395 Rutile Type
Comparative .
Sample I Example 2 1.528 Rutile Type
Comparative .
Sample J Example 3 1.640 Rutile Type
Comparative
Sample K Example 4 2.280 Anatase Type
[0046] {TG/DTA>

Thermogravimetry/differential thermal analysis (TG/DTA) was
performed on Samples A to K by using the following method.

Neutral agueous dispersions of Samples A to K were dried at
105°C, and pulverized intoc measurement powders. Then, the
measurement powders were analyzed with a
thermogravimetry/differential thermal analysis instrument (from
SIT Nanotechnology Ltd., Product Code: TG/DTA 3000). The analyses
were carried out by using a platinum sample cell under aix atmosphere
from ambient temperature to 1000°C at a rate of temperature rise
of 10°C/min.

Table 2 shows temperatures at which exothermic peaks appeared
in the measurement chart. As compared with the exothermic peak in
the mixture of the titania fine particles and each polymer, the

titania fine-particle composites of the present invention (Sample
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[ 0051] <Preparation of ultraviolet protection cosnetics (in form of

t wo- | ayer dispersion |otion)> Utraviolet protection cosnetics
(in the formof a two-layer dispersion lotion) 1 and 2 as skin-care
external preparations of the present invention were prepared by using
the titania fine-particle conposites A and Cin accordance with the
prescriptions shown in Table 6 below. U traviolet protection

cosneti cg 3, gNdedcAthgE dhakdherakbNpEat G 9bhek PLeparali A k.

the present invention were also prepared by using the titania

fine-parglole SR8 SLANS !ﬁeﬁ6 drdd! ACGHA30¢8n At PikdEarticles and

prescriptions shown in Ta el ow. That is, conponent’s represented

as the grURELheet £c Sidsly, el IS M NEBLARY ApeBBe& 41018bVE, whereas,

sol utions, then conponents represented as the group (ii) were

di sper sefh ishg1Le pBLULEANS, ketiHfbillddid ObRLIEALRS bbaRs pTRLES

ultraviol et protectioncosnetic ,
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the sedinented titaniapartic | s canbebecause theadditiono
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t he pol yvi cohol , Ich had a role to disperse the titania fine

o o ST g Bl BmARE, Lotk BaLlifl Ao LERY {irie:
coated with silica and aluminium oxide (Samples E and G), the
exothermic peaks appeared at 188°C. This also indicates that
exothermic peaks shifted to the lLower temperature side. O©On the other
hand, in Samples I and J, exothermic peaks appeared at the same
temperatures as those in the mixtures of the titania fine particles
and the individual polymers. Inaddition, inSample K, an exothermic
peak appeared at 300°C, but did not appear at 240°C.

The exothermic peaks appeared in TG/DTA represent reductions
in the weights of the carboxylic monomers or polymers, or the like,
derived from their combustion and pyrolysis. From the fact that
the exothermic peaks shifted to the lower temperature side, it can
be considered that their pyrolysis proceeded at lower temperatures
as comparedwith the pyrolysis of carboxylic acid monomers or polymers,
or the like without combination. It can be surmised that in the
titania fine-particle composites of the present invention, the
intermolecular interactions of the titania fine particles and the

carboxyvlic acid monomer or polymer, or the like are strong because

of the assumption that the titania is involved in such pyrolysis.

36



Utraviolet protection cosnetic 4. NNII) LOIl zol sol T O1I Z g
9 10Z U traviolet protection

[Table 2]
Table 2
Exothermic peak (2C)
Sample A Example 1 240 and 300
Sample B Example 2 240 and 300
Sample C Example 3 290
Sample D Example 4 274.5
Sample E Example 5 188
Sample F Example 6 290
Sample G Example 7 188
Sample H Example B 274.5
Sample I Comparative Example 2 245.6
Sample J Comparative Example 3 305 and 418
Sample K Comparative Example 4 300
Mixture of titania fine particles and
. . 400
polyacrylic acid
Mixture of titania fine particles and sodium 400
polyacrylate
Mixture of +titania fine particles and
. . 404
polymethacrylic acid
Mixture of titania £fine particles and 420
polv{acrylic acid/maleic acid)
Mixture of titania fine particles and sodium 2456
alginate
Mlxtur§ of titania fine particles and 305 and 418
poly(vinyl alcohol)

{0047} {FT-IR spectrum measurement)

Infrared absorption (FT-IR) spectra derived from Samples A
to K were measured by using the following method.

Neutral agqueous dispersions of Samples & to X were dried at
105°C, and pulverized into measuring powders. Thereafter, the
powders were shaped into KBr tablets, and then infrared absorption
spectraspecifictothe tabletsweremeasuredwithaFourier transform
infrared spectrophotometer (from Shimadzu Corp., Product Code:

FTIR-8300).
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Table 3 shows wave numbers at whichpeaksattributed tocarbonyl
groups appeared in the resulting spectra. In the titania
fine-particle composites of the present invention (Samples A to
H}. small absorption peaks appeared at the wave numbers where the
previously mentioned peaks appeared when the polyacrylate scodium
was used alone, and further absorption peaks formed at the lower
wave number side (1535 to 1545 cm™). Specifically, in the case
where the polyacrylic acid was used alone, a peak attributed to
the carbonyl group appeared at 1716.7 em™'. On the other hand, in
the composite of the titania fine particles and the polyacrylic
acid (Sample A}, a small absorption peak appeared at 1558 cm™’ as
in the case where sodium polyacrylate as a salt obtained through
the neutralization of the polyacrylic acid was used alone. Further,
in Sample A, another absorption peak appeared at 1543 cm™'. Also
in the composite of the titania fine particles and the polyacrylate
sodium (Sample B), an absorption peak appeared at 1543 cm ' as well
as an absorption peak appeared (at 1558 to 1560 cm!) when the
polyacrylate sodium was used alone.

On the other hand, in Sample I, an absorption peak appeared
at the same position as that in the case of using the sodium alginate
alone, and no new peak appeared. That is, in Sample I, it is surmised
that chemical combination of the titania fine particles and the
sodium alginate via the carbonyl groups thereof does not cccur and
the sodium alginate attaches to the titania fine particles by any

other mechanism.
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In Sample K, an absorption peak appeared only at the same
position as that in the case of solely using the sodium polyvacrylate
as a salt obtained through the neutralization of the polyacrylic

acid, and no new peak appeared.

[Table 3]
Table 3
Peak attributed to
carbonyl group {cm™)
Sample A Example 1 1558 and 1543
Sample B Example 2 1558 and 1543
Sample C Example 3 1558 and 1539
Sample D Example 4 1560 and 1541
Sample E Example 5 1558 and 1541
Sample F Example 6 1558 and 1539
Sample G Example 7 1558 and 1541
Sample H Example 8 1560 and 1541
Sample I Comparative Example 2 1740
Sample J Comparative Example 3 No carbonyl group
Sample K Comparative Example 4 1558
Polyacrylic acid 1716.7
Sodium polyacrylate 1558 to 1560
Polymethacrylic acid 1716
Poly{acrylic acid/maleic acid) 1710
Sodium alginate 1740
Polyvinyl alcohol No carbonyl group
f0048] {Agueous dispersion viscosity measurement)

The wviscosity of each of agueous dispersions of the titanium
fine-particle composites was measured by using the followingmethod.
After each of neutral agueous dispersions of Samples A to J
had been prepared (solid content: 25wt%), the viscosity was measured
withasingle-cylinder rotational viscometer (from Shibaura Systems
Co., Ltd., Trade Name: Vismetron VA-Al). The viscosity measurement

was performed at room temperature (25°C) by using a #3 rotor at
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a rotational speed of 60 times/min. In Sample K, it was impossible
to prepare an aquecus dispersion with a solid content of 25 wt%.

Table 4 shows the results thus obtained. The agueous
dispersions of the titania fine-particie composites of the present
invention (Samples A to H) were in the form of a smooth solution.
Whereas a typical cream foundation has viscosity of about 20,000
cpz, Samples A to H each have an extremely low viscosity. The
viscosity of Sample I and J was higher in ordexr by 1 to 2 degrees
as compared with Samples A to H. It should be noted that Sample
K was poor in fiuidity, at a concentration of 13.5 wt?® or higher,
to the extent that the rotor could not rotate, and thus its viscosity
could not be measured.

From this fact, it is clear that the titania fine-particle
composites of the present invention disperseuniformly in the neutral
aqueous dispersions, and the aggregation of the titania fine

particles does not occur easily.

[Table 4]
Table 4
Visco=sity (cpz)

Sample A Example 1 34
Sample B Example 2 35
Sample C Example 3 200
Sample D Example 4 38
Sample B Example 5 40
Sample F Example 6 210
Sample G Exampie 7 45
Sample H Example 8 43
Sample I Comparative Example 2 2700
Sample J Comparative Example 3 1500
Sample X Comparative Example 4 Unmeasurable
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[0049] {Transmission factors and ultraviolet shielding
abilities at visible region>

Transmission factors and ultraviolet shielding abilities at
the visible region of Samples A to XK were evaluated by using the
following method.

The neutral aqueous dispersions of Samples A to K were each
diluted with pure water so as to have a concentration of 0.0050
wt%. Then, the dispersions were poured into a 10-mm-thick gquartz
.cell, and transmission spectra f£rom the dispersions were measured
using a spectrophotometer (from Hitachi Ltd., Product Code:U-300)
equipped with an integrating sphere in the range of 280 nm to 450
nm. Transmission factors at 310 nm and 450 nm were determined from
the obtained spectra, and the differences between the factors were
also calculated.

Table 5 shows the results thus obtained. Samples A to H were
equal to or higher than Samples I to K in the shielding ability

at the wavelength of 310 nm in the ultraviolet region, and superior

in the transmission factor at the wavelength of 450 nm in the visible

region.
[0050] [Table 5]
Table 5
Transmission factor (%) 3T at
450nm-%7 at
Wavelength (nm) 450 310 310nm
Sample A Example 1 90.2 0.3 §9.9
Sample B Example 2 88.8 0.4 88.4

41




[ 0053] <Measur enent of SPF (sun protection factor)>
sun protection factor) of the ultraviolet protection cosnetics 1 to 3
applied to the back of a panelist were neasured in accordance wth

t he code of the Japan Cosnetic |Industry Associ ation.
shows the results thus obtained. The SPFs of the ultraviolet
protection cosnetics 1 and 2 are greater than the SPF presented by
the ultraviolet protection cosnetic 3, and thus it has been confirnme

The SPFs (

Table 7
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prepar al Tl AlSe TNESRlhd GorTent ggf sThe pitrayi gl et prot egdimHn
COoSMet i 7 WS SEpa d%ﬁ%ﬁbﬂgrngUHldﬁg_aedl nted; TEve days afgey tn
pr epar ap+on— tn—the ltiotrr %‘f‘a‘f%iﬁ% protectroncpsmetTcs 3—and 4, Tt can
be cons) defapgblehat th%:ﬁ n L ani um7@xBde pprticles werg¢ | ow/ o8
di sper sper—stabrHty Frd cRefetlore aggregatpa—and-sedirented—fTabl¢
T At & : . .
7] Tablk HampleSBF UFFWE@IQI&% Arot egbi.en cosnetit.2 25.1 U tsaviol et
pr ot ect j-on CExamP i_
omparative
Sample K Example 4 92.4 46 .3 45.6
[0051] <Preparation of ultraviolet protection cosmetics (in

férm of two-layer dispersion lotion})

Ultraviolet protection cosmetics (in the form of a two-layer
dispersion lotion) 1 and 2 as skin-care external preparations of
the present invention were prepared by using the titania
fine-particle composites AandC in accordance with the prescriptions
shown in Table 6 below. Ultraviolet protection cosmetics 3 and 4
other than the skin-care external preparations of the present
invention were also prepared by using the titania fine-particle
dispersions I and J in accordance with the prescriptions shown in
Table 6 below. That is, components represented as the group (i)
were stirred under heating at 80° C to give solutions, then components
represented as the group (ii) were dispersed into the solutions
to give ultraviolet protection cosmetics 1 to 4.

Intheultraviolet protectioncosmetic4, thetitaniaparticles
sedimented, and it became difficult to redisperse the sedimented

titaniaparticles. Thiscanbebecausetheadditionof thecomponents
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[ 0054] <Preparation of ultraviolet protection cosnetics (in form of
wat er-in-oil type preparation)> I ntraviol etprotection
cosnetics ( in thefornof awater-in-oil type preparation) as skin-care
external preparations were prepared by using the titania
fine-particle conposites B and G the titania fine-particle
dispersions | and J in accordance with the prescriptions shown in

Tabl e 8. i HLAALt ponen &@gg%
gt i thé eacﬁf%égﬁgﬂﬁgJ %h1gﬁ§??e?8a certalﬁ p§ﬁ§ §q

as groups asured out,
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gradually a to t e group ( conponent s were pre-heate
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under stirring to give ultraviolet protec on cosnetics

The ultr 0 ti i ia
fine- par%{%‘?e&%:tolﬁ{pnotsaﬁ%essgglgﬁgggc\%\%?eéfsgt?% ?COJ'(%t téLglt (%g andi%#%l ded
a refreshing tactile sensation, whereas the ultraviolet protection
cosnetic 7 containing the titania fine-particle conposite | was heavy
to the touch due to the use of the sodiumalginate. That is, the
ultraviolet protection cosnetics of the present invention were far
superior in application characteristics. Utraviolet protection
cosnetic 8 S EE
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[0053] <Measurement of SPF (sun protection factor)>

The SPFs (sun protection factor) of the ultraviolet protection
cosmetics 1 to 3 applied to the back of a panelist were measured
in accordance with the code of the Japan Cosmetic Industry
Association.

Table 7 shows the results thus obtained. The SPFs of the
ultraviolet protection cosmetics 1 and 2 are greater than the SPF
presented by the ultraviolet protection cosmetic 3, and thus it
has been confirmed that a great ultraviolet protective effect can
be obtained by using the composite of the present invention as a
component of cosmetlics. Further, the solid content of the
ultraviolet protection cosmetic 3 was separated from the solution
and sedimented three days after the preparation. Also, the solid
content of the ultraviolet protection cosmetic 4 was separated
therefrom and sedimented five days after the preparation. In the
ultraviolet protection cosmetics 3 and 4, it can be considered that
the fine titanium oxide particles were low in dispersion stability,

and therefore aggregated and sedimented.

[Table 7]
Table 7
SPF
Ultraviolet protection cosmetic 1 25.1
Ultraviolet protection cosmetic 2 23.1
Ultraviolet protection cosmetic 3 18.4
[0054] {Preparation of ultraviolet protection cosmetics (in

form of water-in-oil type preparation)>
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RZ-0 SZ'0 Z ©6"ZE O so Utraviolet protection cosnetic 5 SCC
ROz | gro Ga

Ultravioletprotectioncosmetics (inthe formof awater-in-oil
type preparation) as skin-care external preparations were prepared
by using the titania fine-particle composites B and G, the titania
fine-particle dispersions I and J in accordance with the
prescriptions shown in Table 8. That is, predetermined quantities
of components represented as groups (i) and (ii) were each measured
out, and after a certain period of time, the group (ii) components
were heated to 80°C, and then gradually added to the group (i)
components, which were pre-heated to 80°C, under stirring to give
emulsions. The emulsions were then cooled under stirring to give
ultraviolet protection cosmetics 5 to 8.

The ultraviolet protection cosmetics 5 and 6 containing the
titania fine-particle composites B and G were soft to the touch,
and provided a refreshing tactile sensation, whereas the ultraviolet
protection cosmetic 7 containingthe titaniafine-particle composite
I was heavy to the touch due to the use of the sodium alginate.
That dis, the ultraviolet protection cosmetics of the present

invention were far superior in application characteristics.
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net hyl pol ysi | oxane (from Shin-EtsuChenical Co.,Ltd., "Silicone
KF6017") Titania fine-particle conposite B Titania fine-particle
conposite G Titania fine-particle dispersion | Titania fine-particle

di spersion J 1 Water UTI9OATD - 1. 3-butanedi ol 94EUTZTWAQATh
mTss24o0d

[0056] (Measurement of SPF (sun protection factor}>

The SPFs (sun protection factor) of the ultraviolet protection
cosmetics 5 to 8 applied to the back of a panelist were measured
in accordance with the code of the Japan Cosmetic Industry
Association.

Table 9 shows the results thus obtained. The SPFs of the
ultraviolet protection cosmetics 5 and 6 are greater than the SPFs
of the ultraviolet protection cosmetics 7 and 8, and thus it has
been confirmed that a great ultraviolet protective effect can be
obtainedbyusing the composite of the present inventionasacomponent
of cosmetics. Further, the solid content of the ultraviolet
protectioncosmetic'?wasseparatedfromthesolutionandsedimented
three days after the preparation. Also, the solid content of the
ultraviolet protection cosmetic 8 was separated therefrom and
sedimented five days after the preparation. In the ultravioclet
protection cosmetics 7 and 8, it can be considered that the fine
titanium oxide particles were low in dispersion stability, and
therefore aggregated and sedimented.

It can be considered that such great ultraviolet protective
effect is obtained because the titania fine-particle composite
disperses uniformly in the cosmetic, the surface axeas of the titania
fine particles absorbing ultraviolet increases, and because the
crystallinity index of the titania fine particles used as the cores
is high, resulting in a great ultraviclet absorbing effect.

[Table 9]
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0057] The present invention is applied suitably to skin-care

external preparations such as cosmetics.
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It can be considered that such great ultraviolet protective effect is
obt ai ned because the titania fine-particle conposite disperses
uniformy in the cosnetic, the surface areas of the titania fine
particles absorbing ultraviolet increases, and because the
crystallinity index of the titania fine particles used as the cores
I's high, resulting in a great ultraviolet absorbing effect. [Table 9]
Table 9 SPF Utraviolet-protection cosnetic 5 26.1 Utraviol et
protection cosnetic Claims
1. A titania fine-particle composite, comprising
titania fine particles combined with one or more selected from
polymers obtained by constituent monomers including a carboxylic
acidand/or acarboxylicacidderivative representedby the following

general formula (1):

Q
R—C—OX

general formula (1)

where: R represents a C; to Cis5s alkenyl group in which hydrogen atoms
may be substituted with a carboxylic group or a hydroxy group; and
X represents a hydrogen atom, an alkali metal, or a polyoxyalkylene
group having an addition mcle number of 1 to 12,

wherein a half-value width of a peak of maximum diffraction
intensity attributed to titania crystals is 2.0° or less in X-ray

powder diffraction analysis.

2. The titania fine-particle composite according to claim 1,
wherein an absorption peak attributed to a carbonyl group exists
in a range of 1535 to 1545 cm™ in an infrared absorption spectrum

obtained by a KBr tablet method.

3. The titania fine-particle composite according to claim 1

or 2, wherein a ratio of the titania fine particles in the titania
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6 23.2 Utraviolet protection cosnetic 7 16.2 U traviolet protection
cosnetic 8 14.1 Industrial Applicability [0057] The present., invention
Is applied suitably to skin-care external preparations such as
cosnetics.

fine-particle composite is in a range of 60 to 99 wt%.

4. The titania fine-particle composite according to any one
: of claims 1 to 3, wherein the titania fine particles are coated

with one or more kinds of hydrated oxides of a metal or silicon.

5. The titania fine-particle composite according to any one
of claims 1 to 4, wherein the constituent monomers include one or
more selected from a polyacrylic acid or a polymethacrylic acid,
an alkali metal salt of the polyacrylic acid or the polymethacrylic
acid, and a polyoxyethylene adduct of the polyaczrylic acid or the

polymethacrylic acid.

6. A titania fine-particle composite, which is prepared by
adding one or more selected from polymers obtained by
constituent monomers including a carboxylicacidand/or a carboxylic

acid derivative represented by the general formula (1):

Q
R—C—OX

general formula (1)
where: R represents a C; to C;5 alkenyl group in which hydrogen atoms
may be substituted with a carboxylic group or a hydroxy group; and

X represents a hydrogen atom, an alkali metal, or a polyoxyalkylene

group having an addition mole number of 1 to 12, to an aqueous acid
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Clains 1. Atitania fine-particle conposite, conprising

titania fine particles conbined with one or nore selected from

pol yners obtai ned by constituent nmononers including a carboxylic acid
and/ or a carboxylic acid derivative represented by the foll ow ng
general formula (1): R C -OX general formula (1) where: R represents
a Cl to C15 al kenyl group in which hydrogen atons may be substituted
with a carboxylic group or a hydroxy group; and X represents a

hydr ogend pdgumsiah alfkalicafkbakin®rpar Pty alnky kasa group having an
addition nole nunber of 1 to 12, wherein a hal f-value wi dth of
a peak of maxideamnndi & raigidiantbntengiikrdasdé Ihtidednt@1td ditdal pH is
crystals is 2.0 or less in X-ray powder diffraction analysis.

2. The tidagHeaa.fine-particle conposite according to claim1l1, wherein
an absorption peak attributed to a carbonyl group exists in a range
of 1535 to 1545 cm 1 in an infrared absorption spectrum obtai ned by a
KBr tabl et nethod. 3. The titania fine-particle conposite
according to ol.aim kedipodi twler ebding It Ohet NG ddrfiani AifdNearticle
particles in the titania fine-particle conposite is in a range of 60
to 99 WMdmposite actor8ifigt tbadhq dhdesPatdiglse 1CepPasite according
to any one of clains 1 to 3, wherein the titania fine particles are
coated with one or nore kinds of hydrated oxides of a netal or
silicon. 5. The titania fine-particle conposite according to
any one of cl @ .nsTHet @othpodh@hBhN 4@ rcAmst | talerRl aRRNOMEr gnEREl Hd& he
one or nore selected froma polyacrylic acid or a polynethacrylic
acid, ancigadiitingt ak sakl 8F ihepaldapr Widparakdoqr £bheskin.

pol ynmet hacrylic acid, and a pol yoxyet hyl ene adduct of the polyacrylic
acid or the polynethacrylic acid. 6. Atitania fine-particle
conposite, which is prepared by addi ng one or nore selected
from pol yners cobtehdeddayos@sbht UalommeMeES icnahikdifg aneakbeXWheC
acid and/or a carboxylic acid derivative represented by the general

formul a dchipoRRt@uEXigenseal r&or Mt Pakiblet absorption.

10. Amethod of producing a titania fine-particle composite,
the method comprising:

preparing a mixed solution by adding one or more selected from
polymers obtained by constituent monomers including a carboxylic
acid and/or a carboxylic acid derivative represented by the general

formula (1):

R
R—C—OX

general formula (1)

where: R represents a C; to C;5 alkenyl group in which hydrogen atoms

nay be substituted with a carboxyl group or a hydroxy group; and
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where: R represents a Cl to Cl15 al kenyl group in which hydrogen atons
maybe substituted with a carboxylic group or a hydroxy group; and X
represents a hydrogen atom an alkali netal, or a pol yoxyal kyl ene
group having an addition nole nunber of 1 to 12, to an aqueous acid
di spersion of titania fine particles, and then addi ng an
al kali to the m xed solution until a neutral pHis reached.
7. A conposition conprising the titania fine-particle conposite
accor di rng re@rasygnose biydebgeénBmibnt, Oarbalkali metdl, Jhe pOIPOSY4il0N ene
according to claim7, wherein the conposition is used as an external
pr epar atgesug Gavikignan additionSmoldane@®ER0sEtl @ agces Ginngqhieoes aldid
8, wherein the conposition is used for ultraviolet absorption.
10. A mediheasknfidy edutiingnaat F188i gafing-4par angl € conposite, the
met hod conprising : preparing a m xed solution by addi ng one
or nore sel ectaedhreRypohpaREs1 Hylaivies By eenali 41anka MONYCRE nixed
i ncluding a carboxylic acid and/or a carboxylic acid derivative
represenderhiior heitgenar abut @M@ {d)readied? - C - OX general fornula
(1) where: Rrepresents a Cl to 015 al kenyl group in which hydrogen
atons may be substituted with a carboxyl group or a hydroxy group;
and X represents a hydrogen atom an alkali netal, or a
pol yoxyal kyl ena .gres phehavdngf aroaddihy QNneBt faNWTRek raf od d10a k2 - ian
aqueous acid dispersion of titania fine particles; and
prepari ngi ree iUt eSebibbent by agislinne: rvy dldaplt stagt he m xed
solution until a neutral pHis reached.

preparing a mixed solution by adding one or more selected from

polymers obtained by constituent monomers including a carboxylic
acid and/or a carboxylic acid derivative represented by the general

0
R—C—0OX

general formula (1)

where: R represents a C; to C;5 alkenyl group in which hydrogen atoms
may be substituted with a carboxylic group or a hydroxy group; and
X represents a hydrogen atom, an alkali metal, or a polyoxyalkylene
group having an addition mole number of 1 to 12, to an agueous acid
dispersion of titania fine particles;

preparing a neutral solution by adding an alkali to the mixed
solution until a neutral pH is reached;

preparing a wet cake by filtering the neutral solution and

washing the filtered residue with water; and
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11. The method of producing a neutral dispersion of a titania
fine-particle conposite, the nmethod conpri sing: preparing a .
m xed sol ution by addi ng one or nore selected from pol yners obtai ned
by constituent nmononers including a carboxylic acid and/or a
carboxylic acid derivative represented by the general fornula (1): |
R-C-OX general formula (1) where: R represents a Cl to 015 al kenyl
group in which hydrogen atons maybe substituted with a carboxylic
group or a hydeaXypgretpny and wet efHiesanits &aligdrogen atom an al kal
metal, or a pol yoxyal kyl ene group having an addition nole nunber of 1
to 12, to an aqueous acid dispersion of titania fine particles;
preparing a neutral solution by adding an alkali to the m xed
solution until a neutral pH is reached, prepari ng a wet cake
by filtering the neutral solution and washing the filtered residue
with water; and redispersing the wet cake into water.
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