Description TITANI A FI NE- PARTI CLE COVPOSI TE AND COVPOSI Tl ONS
CONTAI NI NG THE TI TANI A FI NE- PARTI CLE COMPCSI TE Technical Field

[ 0001] The present invention relates to atitaniafine-particle
conposite that is useful as an ultraviolet protection agent, a nethod
of producing the conposite, and conpositions containing the
conposite. Background Art [0002] It is known that ultraviolet A (UVA)
in a wavelength region of 320 to 400 nmand ultraviolet B (UVB) in a
wavel ength region of 290 to BEFSHHPLELSh down to the ground without
being sufficiently absorbed and scattered QX t he ozone ég@gr

and
cause TEFAWA FWtRART B95E FQMROS ERE AN JrOMBORET EONS { CONTRATNTNG THE
that UVB induces inflanmmtion and accel erates skin aging and that
UVA  acBETH A SNt RARTLGhB RRMF@RIBhd causes bl otches, freckles,
and so on. [0003] Cosnetics for preventing such negative effects on
skin have been devel oped and exam ned in various ways. For exanple,
there has been nmade an attenpt to prevent skin from excessively
getti ngreeixmpiosed Foeldtravi ol et rays through the use of a conpound
having an aromatic ring such as a benzene ring, i.e., the so-called
UV abspsdinp agentTHespeePahennvieadiwante latawit@a fidrareeafphe)patticle
However, as nmany of the UV absorbing agents used in these docunents

are oi | Sempdi$i PYRALE NAMLeEQW anhihilltiray ilon ewai 15t e @intbn hlyeatt kenethod
forns as cosnetics are sonetines |imted. Wen these
of producing the composite, and compositions containing the

composite.

Background Art

[0002] It is known that ultraviolet A (UVA) in a wavelength
region of 320 to 400 nm and ultraviolet B {UVB) in a wavelength
region of 290 to 320 nm reach down to the ground without being
sufficiently absorbed and scattered by the ozone layer, and cause
various negative effects on skin. For example, it is known that
UVB induces inflammation and accelerates skin aging and that UVA
accelerates melanin production and causes blotches, freckles, and
SO on.

[0003] Cosmetics for preventing such negative effects on skin
have been developed and examined in various ways. For example, there
has been made an attempt to prevent skin from excessively getting
exposed to ultraviolet rays through the use of a compound having
an aromatic ring such as a benzene ring, i.e., the so-called UV

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



UV absorbing agents are used as cosnetics, a refreshing tactile
sensation is hardly obtained. Because of this, there has been a

limt to use these UV absorbing agents as ultraviolet protection
cosnetics frequently used in sumer. [00041 Meanwhil 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 titaniumoxide fine particles (see
Pat ent DocundieweveZ .am¢ manyopofetieplld) absorbifd fgRTtshasesd 4@ these
oxide, titaniumoxide, and the |ike have great UV protective

ef f ect slodumepdrst iagel ailsi.t thesaaohp kave 1oV oo lwkpbkd He dmgrateqn giand
| evel of UVB shielding ability and zinc oxide has a high |evel of
UVA shitudi npedhi Fiotryns Bewevemetheki aget somatimesxldeiteéde pHran dhese
or zinc oxide fine particles into an uniformdispersion in an
agqueoudns Gbddrding eyds tiso dre hisederaad dvetetsiesnf & heiffreminifrareactile
activities. Accordingly, adding titanium oxide or zinc oxide to a

cosmet igerliast ord a3dsara 1RO ioed.di Bpeassenof Ashbs | esidie Hdwe been a
cosnetic that has becone a cloudy solution is applied to a face or a

body, whirih GRUs@e tBESB! 8UBabB6LHThladbet b age Wrttdiei bgly grotsction
whitish and the UV protective effect of the cosnetic is dimnished.

Furt her, s RRER By RILN &M idundiat, titani um oxide or zinc
oxi de affects other” conpoundi ng ingredients, such as a thickening

agent , O[idbﬁ] 2 CospRL Ihgﬂ% E %g,gg}énﬁéboﬁeé’ﬁ fdte GO$EBLIE on an attempt

deteriorates, for exanp n order to disperse uniformy
t tani rp) %Xie%een [ s%<i i frocgﬂ de%cé&?l{}r%e%é@tﬁ%p%)#ﬁ&e@ {‘@F\k@raﬂﬁio et
maki ng | 8N U oxXi de’ or zi nc. oxX1de IMtd a supertine particles and a
nEthOdfgyéuggrE%ing 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. 1In particular, it
is known that titanium oxide has a high 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 uniform dispersion in an agueous 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 or 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



a surface active agent to the agueous solution have been worked out.
An exanpl e of the method of adding of a surface active agent

i ncludes a nethod of preparing a neutral titania sol by conpoundi ng

a wat er-sol ubl e hi gh-nol ecul ar conpound (pol yvi nyl al cohol or the

| i ke) as a dispersion stabilizing agent into an aqueous acid solution
containing titania fine particles and then conpoundi ng an al kal i ne
solution as a neutralizing agent into the resultant solution (Patent
Docunemtosiet inparddhe fent fot ofnehe cognetiicvde trpimrakes ades@xanple.
mai ntaining the stability of the neutral titania sol was difficult.

[ 0006] Muresover, tdnupnicflernty disperse unifazrinim citdaiom gkhde oxizdec
in a solution, there has al so been made a report of treating the

sur f acesiafe tite dmergasous fdoleatpieot | A esethidd f sidkigon et biasreidim oxide
copolymer, a particular phosphate ester, or the like (see Patent
Docunendss HirahxAidd onexamheerfiovevieirtidieed rasl nenietisod of adding
insufficient in effect. [0007] The inventors of the present invention
have prpdiiGethcdmidd i axidaedd Nes paid | & AERAsidetoDha € Seden Nbrked
particular short-chain fatty acid or polyner and so on and a netal

sal t iy \A@heéxﬁab!ﬂe' §f ARG ¥eNha@ing J¥ ¥edusehikl 88t ofe WRiAIL
and a mater-so uble organic solvent and then neutralizing the netal

salt ory tag ,a%@%e l ngrbga&% r@&lalut%!lttiE’@ﬁ_fatsﬁosgr@&ﬁp&nauﬁg

Anmong suc fiicre conposi tes, zinc oxi fine

EZL%‘ bt 1 rQn%%&?*gﬁ%iﬁéﬁ%"“P?%%&?‘s*r‘e%@m%é‘%a%‘%}%cif%tg‘lé’%ﬁ%?%r the
an of th

i Sper STETT 25 8 f BRe bR teb s ot tors sachb B A Al ORRaRYd forut
containing titania fine particles and then compounding an alkaline
solution as a neutralizing agent into the resultant solution (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 is
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).



bot h transparency and ultravi ol et absorbency could have not been
sufficiently attained. Further, there are also problens that the
titani um oxide fine particles cannot be redi spersed when once the
particles aggregate because of the instability in the conposite
state and the dispersion of the conposite has high viscosity.
In view of such circunstances, it is desired that a titania f

i ne-particle conposite, which is excellent in transparency and
ul t r avifologtg sy bierglebkdde fadei pastiaple ¢omposbhpdsizEngtetide Hae
devel oped because the conposite has broad utility. Ctation List

Pat ent octindds [RR0De dRapemtsefoouniméntrmly IR 206 1a@iF@sd 0lyPmremnd
Docurent 2] JP 2006-160651 A [Patent Docunent 3] JP 2004- 203768 A

[ Pat enthdRac wet t4anbp a2@0+0 b3 11 ArafRatlent abeoubenty5] J the other
63-123815 A [Patent Docunent 6] JP 2007-291094 A [ Patent Docunent

7] JP 30451 232069 eAcakRabenthbBoe uaeni ul] o X8 0fii H572071i Al e 4 Gupommirte ,
of Invention Technical Problem[0010] The present invention has been
acconpliyhedh dpudesi $ichty Cid CRHBA QUk®Iss So oD @cti ofndheems@sendo i that
to provide a novel tltanla fine-particle conmposite which is

uni f or gy ol SREISHRA-d bR dH B mr@a%olg%dhﬁgb%@n%?cubﬁia h80E ShOf Been

hi gh transparency, high stability, and high ultraviol et-absorbing

power . éﬁ%%iﬁ%eﬁ%ﬂfﬂgtﬂglﬂéﬁi p?ﬁ%%ﬂ%r, there are also problems that the

[ 0008]

titanium 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

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

be developed because the composite has broad utility.
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invention is to provide a titania fine-particle conposite, which
mai nt ai ns, even when the titania fine-particle conposite is added to
a cosnetic along with other conpositions, the state of the conposite
of being uniformy dispersed and has high practicability as a
cosnmetic conposition. Solution to Problem[0011] The inventors of

t he present invention have conducted extensive studies in order to
provide a novel titania fine-particle conposite with high
practicability. As a result, the inventors have found that a titania
fine-particle conposite, conprising one or nore selected froma

car boxyHummaawy efadasvenddrcdmoxylic acid derivative represented by the
follow ng general formula (1), and a polyner containing, as

const i tMeemin imalorerodlerhe car boxylic acid and/or the carboxylic acid
derivative (hereinafter, referred to as "carboxylic acid nonomer or
pol ynerooaro gt he | i k@) poepest tietredrt i drhRas Usd&ac agcohplliisaridaufidere such
particles, in which the half-value 5 width of the peak of maxi num

di f fr agiirQunisti=enrsid Yadldyjekitt @€ the piédait asito Brovatel£86ved vi-tadya
powder diffraction analysis, is wuniformy dispersed in a dispersion
nmedi ums MY §RM& o 1l Cohpy et O4h 1 BavEs HRVRIrhRailhe rsleld@ih @ dispersion
fine-particle conposite can be obtained by addi ng the carboxylic

aci d MNONRIL QhaPOLYHELs , HFndAerdtke ﬂi%h‘a‘@rﬁﬂHﬁQHénéﬁi dhﬂéﬁ%et{]a‘ﬂiquty,

containing the titania fine particles and then neutralizing the

aq ueou%ngqlzfé&{ ?P}.g?aivggliét —%Bg oBB%S.’Hov}éP’P nkhg@hgg%ﬂjfee&: of the present

acconpll the present “i'nvention is represented as

f0||ow%hvention is to provide a titania fine-particle composite, which

maintains, even when the titania fine-particle composite is added
toacosmeticalongwithothercompositions, thestate of the composite
of beinguniformly dispersedandhashighpracticabilityasacosmetic

composition.

Solution to Problem

[0011] The inventors of the present invention have conducted
extensive studies in order to provide a novel titania fine-particle
composite with high practicability. As aresult, the inventors have
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



Advant ageous Effects of Invention [0012] In the titania fine-particle
conposite of the present invention, the aggregation anong the
titania fine-particle conposites hardly occurs, and thus the
conposites can be dispersed uniformy in a dispersion medium
Therefore, the conposition containing the titania fine-particle
conposite of the present invention has high transparency, high
stability, and high wultraviolet-absorbing power. In the titania f

i ne- parfiéte torpsipeakorit RexpregeAiffRFERLPBNINtRYEAtHNRRIFHRUted to
particles have been filtered out froma dispersion nedium the

parti clestamia bes redl’sgar dedsudinf Erivhy Pavdps difpreactoon amvdlywmis. 1s
Mor eover, the neutral dispersion containing the titania

fine- pannitdemkpnpbsperseod imeapibspensiovemtdimmhas a |ower 6
viscosity than neutral dispersions containing conventional titania
fine-particl elaospost | essheand riveustdris | hag@sy foanfdr othas thkee titania
conposite of the present invention into a cosnetic and so on.

Furt herfitidepareldral catipsgersé arare o abhiangedheyt atldihg theecpabéxel o
conposite of the present invention can al so be conpounded into a
cosnet i goi@imohdiedh 08Op6eHhERL | ON.tHAINEREr 60£h RNRDULhaBiat itspersion
conponents are added along with the conposite of the present

inventigbn@didey thd®rPfakDe PLEOFAEL LN O AngOBHBL | feubrdNiEOAG the
di spersion state can be namintained. As such, the titania

fine- Paé(%&fé&s CNGRiAE . t herphgsentne | MRAIAN iSventalbneNhakn been
practicability and ‘general - purpose properties.
accomplished.

That is, the present invention is represented as follows:

Advantageous Effects of Invention
[0012] In the titania fine-particle composite of the present
invention, the aggregation among the titania fine-particle
composites hardly occurs, and thus the composites can be dispersed
uniformly in a dispersion medium. Therefore, the composition
containing the titania fine-particlie composite of the present
invention has high transparency, high stability, and high
ultraviolet-absorbing power.

Inthetitaniafine-particlecompositeof thepresent invention,
even once the particles have been filtered out from a dispersicn
medium, the particles can be redispersed uniformly in the dispersion
medium.

Moreover, the neutral dispersion containing the titania

fine-particle composite of the present invention has a lower



Description of Enbodi nents [0013] A titania fine-particle conposite
of the present invention is a titania fine-particle conposite,

i ncluding conpounding titania fine particles conbined with one or
nore selected from anong carboxylic acids and a carboxylic acid
derivatives represented by the general fornula (1), and polyners
contai ning, as constituent nononers, the carboxylic acid and/or the
carboxylic acid derivative, in which the half-value wdth of the
peak oWMamqannmtUammm&MﬂakﬁLﬁPQDSL@ySa@mﬁﬂmmm&g@QPY?@EH@%@%ﬁ?§?&P§
is 2.00 or less in X-ray powder diffraction analysis. [0014] Wen
X-ray paweepaditfifalazotompo sitad y sasdithuselrf bs redva prdeess thaicemposite
fine-particle conposite of the present invention, the 7 half-value
wi dt h off the peakeat maxenvnvdi fftaci iceEnettienantysoadhri BRitetham, tthe
titania crystals in the analysis chart is 2.0 or less. In the

pr esent, dyt@Nt H9BpekBechecomt hah fny alnee twkdhha £5ne deditvbdl @campealive
found by performng X-ray powder diffraction analysis under the

fol I owigig GRNGtdMe At SR A1ddad idiicindddeid td ddsmetic
conposlte |s pulverlzed into a neasurenent powder. An X-ray

di ffracf &&E@&E | ReHARE Ogvbhewhaﬁaaa&@ﬁmumwmﬁrs

by US|ng an ; ray d| fraction apparatus (avai | abl e from Spectris

i gd%ﬁegfgﬁa P%I?Hé &Rk %sg{ﬁ%r be ROV Dsenth§niRASHLANBA It he

|s perforne y usin ray s X-ray source at a scanning
angle 20=5 t Q und [ t .t e P S &t
kV and JﬁréetgbggguPF ﬁérgggﬁg Qﬁ%é %r:g%net&h%a P?ljﬁg?ue V\%% o% tshe ©
peak of na&)nun1d|ffraq§|on intensity
can pe maintaine
As such, the titania fine-particle composite of the present

invention is excellent in practicability and general-purpose

properties.

Description of Embodiments

f0013] A titania fine-particle composite of the present
invention is a titania fine-particle composite, including
compoundingtitaniafineparticlescombinedwithoneormoreselected
from among carboxylic acids and a carboxylic acid derivatives
represented by the general formula (1), and polymers containing,
as constituent monomers, the carboxylic acid and/or the carboxylic
acid derivative, in which the half-value width of the peak of maximum
diffraction intensity attributed to titania crystals is 2.0° or
less in X-ray powder diffraction analysis.

[0014] When X-ray powder diffraction analysis is performed on

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



is found fromthe diffraction chart nmade based on the measurement. It
shoul d be noted that the peak of the maximumdiffraction intensity
attributed to the titania crystals forns at a scanning angle 20=27.5
in the case where rutile crystals are fornmed, and fornms at a
scanni ng angle 2e=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 t ertralfhatefl-uenl widdtvik dofi" thef arenk oof headinter i rpetwean inensity
val ues of the abscissa axis (a width of a nountain) on the ordinate
axi s ofattths buted donthleapddaniky ergstalkotnt the zeplesent¢hayra imlF. 0°
8 of a value of the ordinate axis of the peak, which is
nount aigr sikaped. I n general, the hal f-value width of the peak of

maxi num di ffraction intensity represents the crystallinity indices
of the powderr, Rafe Eedehe, ihhentase, WoBee thakf "vwallre vaildieh wifata" is
peak corresponding to a (101) plane is small, that is, the case

wher e dled Sad A MRA LS EAMAY WP ANSAdati 1K CF s tiddud i L4 1 st @dn
t he (13% pl ane 1Is hid%, and tﬁﬂg it can]bépsaiéﬁfﬁgi crystallinif&

i's hei %@]aqtrg%gi@gg%%g t#eapcgf:![.(ﬁs['%%& abhhReishate 4 8r?t§lﬂ1£ﬂcé36§ thirougHtia

about . and, e case where the hal -value width of a

peak cq {55%§§¥%%§heté%#ﬂggﬁggxgg ﬁhﬁ@%r&%ebﬁﬁﬂﬁo &hﬁéaééreﬁ@ﬁté@?ﬁﬁer.

where the p gent I'e nmeans that crystallization at the (1

pl ane does ot proceed, o and L, A REAG,BIRLRRCUS, SUG drhdd OB the

about . rme-pa conposite of the present
S R S O g A ) e feoh oo A
the Cor(ea a?jtlt_égfes 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 20=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



of the titania fine-particle conposite is heightened. Wen the half
-value width is in the foregoing range, the titania fine-particle
conposite is dispersed uniformy in the dispersion nedium whereby
transparency and ultravi ol et absorbency can be realized. Further, as
is clear froma conparison of Exanple 1 and Conparative Exanple 4
described | ater, a dispersion containing such titania fine-particle
conposite at a high concentration has a considerably |ower viscosity
t han a afi 8 perisicont tduet e dimytaaxdsmiehhe @eak tvirbeh & sfagien pin - aped.
conposite at the sanme concentration. This is probably because the

i nt er mairegeharal? tine éraddt-varisicowitihb ¢f tthei pedk vd paxti.momedi Hchdthieon
carboxylic acid nononmer or polyner, or the |ike becone strong. The
titani aidtdmerpareiptles enarpose terywi ttdl Tihe thal hdvakseoMittiichpowie?2. 0For
or | ess can be produced by using a nethod described below. [00151
The ti tapinpifd NeHAKDdsd Ghicd® hAg FCRA uROWEHBASCOf at f€ak tdd@reSponding
fine-particle conposite of the present invention are crystallized

titani wp exid81)As14he fOLMaAM ,t BRaET¥$S! Alhe BA%cOMRerdfa PRAX is formed
rutile-type crystal formand the anatase-type crystal form nay be

0 1e7 SPGB s UL IR Lotafat! oL 1) glane 50
Lo TALEL S e b gt ciap el ot ekt et
A L, TV, SR U 61 e
o A P AR e B A e oo

€ su I'hg on
to the (101) plane is large, that is, the case where the peak is

gentlemeans that crystallizationat the (101) plane doesnot 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 in the foregoing range, 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 is probably because the intermolecular



fine particles, the surface activity of the particles can be
suppressed. However, it should be noted that in the case where
particle dianmeters are increased due to the surface treatnent,
reduced ultraviol et absorption efficiency is sonetines brought.
[00161 In the general forrmula (1), R represents a hydrogen atom a
Cl to C15 al kyl group or a Cl1 to C15 al kenyl group i n whi ch hydrogen
atons may be substituted with a carboxyl group or hydr oxy group.
When hyigtegestivossobitiehd iiamyila ’élbarmetltqfﬂee%laR’é‘n?Peg‘?QﬁﬁPWJew acid
substituted with a carboxyl group, the carbon nunber of the alkyl 10
gr oup aronimeralbke ppllygesup ors téef ilide decameastidengunber brought in
the case where it is hypothesized that such substitutions were not
made. X repr &xent Stan iy dingepaatinieasorgidsitie wethitheohabf -value width
pol yoxyal kyl ene group with an addition nole nunber of 1 to 12. R
prefergd y.oepseseids canChet pré@uebd Wy arsdmy armatiidd tde <8 itad k dmyllow .
group in which hydrogen atons may be substituted with a carboxyl

group Qqrped shydr oxy reeOtPrah Da tiens pee twhaees &It esert forébons of the
unsubstltuted al kyl group, exanples of the carboxylic acid

repr esgnted Ry ffﬁegﬁéﬁfﬁéléoe&ﬂp%s 1k g€l vde aneiddn@cCifvent 0phoRire

acid, and caproic acid. In the case where R represents an
unsubst &%lﬁl%@ihtghgﬁﬁ oﬁiagpl €8s fnd %r%@ﬁ?o*fﬁla' 81:{7‘:9{:5'1 any one
represente general formula (1) include acrylic acid and

methacroyd i ¢ o a%h%’ 1160 hDE CRAPS M SR IrBPRARCHR A A0 ALIYL GEAUPa1 fbrm

whi ch hydrogen a rtute a carboxyl group or

hydroxx,bagg Pyi§eh! 30 o&ﬁ& Ml ShChal e %?{,P@M%&%ﬂ %%Pgséﬁ%@%e

by the e o0 icacid oni c aci

E:er, Lg;;HCq %%'::11%& ?n%%c Qll(i:ngzg?sdtafflze {J[tcanajf:alt ine %tartibl%ge Of these

forms preferred is the rutile-type crystal form that has low surface
activity and can be expected to have ultraviolet absorbing ability.

Moreover, the titania fine particles as the core portions of
the titania fine-particle composite of the present invention may
be coated with one or more kinds of hydrated oxides of silicon,
aluminium, zirconium, and the like. By the surface coating on the
fine particles, the surface activity of the particles can be
suppressed. However, it should be noted that in the case where
particle diameters are increased due to the surface treatment,
reduced ultraviolet absorption efficiency is sometimes brought.
{0016 } In the general formula (1}, Rrepresents a hydrogen atom,
a C; to Ci5 alkyl group or a C; to Cis alkenyl group in which hydrogen
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



represented by the general fornmula (1) may be a nonocar boxylic acid,
or a polycarboxylic acid such as a dicarboxylic acid or a
tricarboxylic acid; a carboxylic acid having 10 or | ess carbon atons
is preferred. In the case where X represents an al kali netal,

exanples of the netal include potassium sodium and lithium In the
case where X represents a pol yoxyal kyl ene group, its average
addition nole nunber is preferably 1 to 12, nore preferably 2 to 8.
Sui t abl growx &0th | e Flhany lpAxpwpy disk feédacgr 8gpai gerbge pumber brought
pol yoxyet hyl ene 11 group and a pol yoxypropyl ene group. Further, as

t he carboxylieé came wheoei vat ivaympriessimad that kachgenesdli thpinnsavere
(1), particularly preferred is an alkali netal salt of a

pol ycarbokyhade aci Xl sepheasntieanbydragboxypltion, dncalkedy imgtalr or a
tricarboxylic acid having 10 or |ess carbon atons or a carboxylic

aci d depédVpdiy£l kil ehé chroob yekyial Xyl edeit somddele t ouplet of 1heo 12.
car boxyl groups or the hydroxyl groups. In particular, in the case

where the carbP@odidrawi teprodeineal boxydic, ackgdl grbapminavdl ¢b C,
part of the acid is converted to a salt is preferred. Exanpl es of

such al kptényRt@oss! ini el sKlenp@eb yoh a5LEAE CmaPObasshbSt PEEREQNA Er a
sodium acrylate, triethylam ne nethacrylate, sodiumcaprate, |ithium

oxal at e¢a995§§fi¢£md@|oqnat1§,a§&§§ YBSHPCT RAL Ehe RIS SindPe & Leptesents

and sodiumtartrate.” I'n addition, 'exanples of the polyoxyethyl ene

adduct ChHQSE?(.QHﬁ’Eéﬁt Mxﬁﬁe pgaxf&#@e,at &xérﬂgleé’%iéo’%e‘et WA xy1ic acid
et hacry at e. anpl es O t e Ol ymer contal nil ng, f’iS COﬂStlt gant .

bt R R S

acid, and caproic acid. In the case where R represents an

unsubstituted alkenyl group, examples of the carboxylic acid

represented by the general formula (1) include acrylic acid and

methacrylic acid. In the case where R represents an alkyl group

in which hydrogen atoms are subsitituted with a carboxyl group or

ahvdroxy group, suitable examples of the carboxylic acid represented

by the general formula (1) include oxalic acid, malonicacid, tartaric

acid, succinic acid, and citric acid. That is, the carboxylic acid

represented by the general formula (1) may be a monocarboxylic acid,

orapolycarboxylicacidsuchasadicarboxylicacidoratricarboxylic

acid; a carboxylic acid having 10 or less carbon atoms is preferred.

In the case where X represents an alkali metal, examples of

the metal include potassium, sodium, and lithium. In the case where

X represents a polyoxyalkylene group, its average addition mole

number is preferably 1 to 12, more preferably 2 to 8. Suitable

examples of the polyoxyalkylene group include a polyoxyethylene

11



met hacrylic acid or acrylic acid, or a polyoxyethyl ene adduct, a

metal salt, or an alkali nmetal salt thereof as constituent nononers
in which al kenyl groups as side chains of a carboxylic acid have
become pol yneric groups. The degrees of polynerization of these
polyners are preferably 1000 or |ess. Suitable exanples of the

pol ymer include ahonopol yner produced by polynerizing the
constituent nononers and a copol yner of the 12 constituent nononers
and noreieRes apd | PPl VAESPRCRY MY [9T8YPohol ,  styrene, or nononers
ot her than the conpounds represented by the general formula (1) such
as an al kyl EwsttheracaytieecarbPBilhg andhderiviet hue mArnese pyitée
exanpl es of the polyner include polyacrylic acid, sodium

pol yacrgdmstrel forsthand anpastpolyaclyl pret exeril ds ap@lkadtinaet gl sad.t
triethylam ne pol ynethacrylate, and a pol yoxyethylene acrylic

pol ynerofoa o otaaxyset hid ervd dretthhcs/ ithe moond gaehoknallng dircaaddixyloe .
nol e nunber of oxyethylene of 23 or less. The titania f ine-particle
conposidretef chbpopyesenicidnentinani 0 oirntd sislicag biont ahoms par &icdm@wxylic
conbined with a polymer containing the carboxylic acid and/or the

car boxydi@ aeirdvdarineatiny @hhiedr psegbedalkRylbhe gensaakdf oo npdet () WA=
constituent nononers can be dispersed in a neutral aqueous sol ution.

On the dﬁfiﬁfxﬂaﬁﬁloubgeof 'tth%nhﬁdriakﬁ'ﬁ -JARdd<L! e 1605RO61E€1AF, tikethe case

present invention, rncluding titania particles conbined wth the

car bOX)Qﬂefr]-ea? nﬁ%&?%ﬁflf@rm i kkCa 319 cad®oxAtiicV 8ch 8P £ e dn Rdhich

t he genera can be disperséd in a hydrophobic solvent.

[0017) Jnd he Ehgagéfafw%owéftféaetsogn@éié 8 Obrble Re8SeNExamples of

such alkalimetal salt include sodiumacetate, potassiumpropionate,
sodium acrylate, triethylamine methacrylate, sodium caprate,
lithium oxalate, potassium malonate, sodium succinate, potassium
citrate, and sodium tartrate. In addition, examples of the
polyoxyethylene adduct include polyoxyethylene acrylate and
polyoxyethylene methacrylate.

Examples of the polymer containing, as constituent monomers,
the carboxylic acid and/or the carboxylic acid derivative
represented by the general formula (1) include a polymer containing
methacrylic acid or acrylic acid, or a polyoxyethylene adduct, a
metal salt, or an alkali metal salt thereof as constituent monomers
in which alkenyl groups as side chains of a carboxylic acid have
become polymeric groups. The degrees of polymerization of these
polymers are preferably 1000 or less.

Suitable examples of the polymer include ahomopolymer produced

by polymerizing the constituent monomers and a copolymer of the

12



i nvention, the absorption peak of a carbonyl group in an infrared
absorption spectrum neasured by using a KBr tablet nmethod preferably
appears in the wavel ength region of 1535 to 1545 cm 1. In the present
invention, an infrared absorption spectrumis defined as a spectrum
that can be obtai ned by conducting neasurenent under the foll ow ng
conditions. After a neutral aqueous dispersion 13 of the titania
fine-particle conposite of the present invention is dried at 105 C

t he dricuhstiiiuand monpmeveranpedianemens aEasinwhasetagewdeiny g cohol,
measur enent powder is shaped into aKBr tablet, followng which a
spect r imyofersn, iof manetharay odbsar bbdnbyheheonpbieds i sepeeasenteld iy the
using a Fourier transforminfrared spectrophotoneter (from Shimadzu
Corp., durshul FEodalaRTl)Rs83R@)s ah mlkiyd (msieh hdxersel 4te iabdadpnigorethyl
peak is in the foregoing region, the titania fine-particle conposite
i's uni fiydHacHispersed in the dispersion nedium and thus
transparency and ultraviol et absorbency can be attained. Further, as

is clear fromgdi GimRafdniAR Ol ExasPhe1yhandi KOIREE b d VeadxpIDt eackia,
described |l ater, a dispersion containing such titania fine-particle

coNposid Sy Aim @ BbacLPaaRer al | O didsandL &1ied depablucrowareyi SCasd fum
than a di spersion containing a conventional fine-particle conposite

at the SIS On NSt tly BERAIAI . S8 RDBMIAY D 0eaK ana  a
attributed to the "carbonyl groups of the carboxylic dcid nonomer or
Phan T e RS AR Sl S5 e gREs oF B L PPy Elnl Sy MR 1
S o R RS g B b S L P RS S RECL S0 e
titania fi ne_ﬂaer s:!i%'are;ia fine-particle composite of the present invention,
including titania particles combined with a polymer containing the
carboxylic acid and/or the carboxylic acid derivative represented
by the general formula (1) as constituent monomers can be dispersed
in a neutral agueous solution. On the other hand, the titania
fine-particle composite of the present invention, including titania
particles combined with the carboxylic acid and the carboxylic acid
derivative represented by the general formula (1) can be dispersed
in a hydrophobic solvent.
[0017] In the titania fine-particle composite of the present
invention, the absorption peak of a carbonyl group in an infrared
absorption spectrummeasured by using a KBr tablet method preferably
appears in the wavelength region of 1535 to 1545 cm™t.

In the present invention, an infrared absorption spectrum is

defined as a spectrum that can be obtained by conducting measurement

under the following conditions. After aneutral aqueous dispersion

13



conposite of the present invention, it can be considered that as the
I nternol ecul ar interactions of the titania particles and the
carboxylic acid nononer or polyner, or the |ike are strong, part of

t he carbonyl groups of the carboxylic acid nononer or polyner, or

the like is constrained at the surfaces of the titania fine 14
particles and therefore the absorption peak attributed to the

carbonyl groups al so appears in the wavel ength region of 1535 to

1545 cnefl.ti@n tifeamidoflnerpRr bbc b ovempes Compel dthe coBxsempt elnvention
described later, in the conventional titania f ine-particle conposite
descri beddrneRate 05t Ct eitaet drie8 mithmrabis pptliver igeskinat ¢ @ined o-ement
each carbonyl group does not appear in the wavel ength region of 1535
to 1545 ewddr . armhelnitss St copyedtr asahapeiiostd e KBartdidlet , following
di stinguished fromthe titania fine-particle conposite of the

pr esentwi fute Atd gt t o £ idnaih fr 86 g 4b $d D BPatid €ableWiisaheddiered
absorption peak appears in the region of 1535 to 1545 cm -1 can be

producegk, bisiHgi RO Bouretdyodt #8a6£bBRM ihatraked APt ddbHdtntd teai @From
fine-particle conposite of the present invention, the weight ratio

of the éﬁirﬁ‘é‘d@ufd:@ﬁpparﬁf&h@étt@oége rE8k bexyd j ¢ aci d monomer or
polymer, or the like Is preferably 60% or higher. The weight ratio

i's preferab|YH§Qh£%a%%%qéggfh8%%§%E§@E$nﬁgéﬂfbgg%héﬁﬁ%ﬁﬁﬁlnd%@ﬁhon

the particle aneters o e titania fine-particle conposite

| nCr easgy . LG SATDOSELE LER]S LOCHABRALTLYs o (I SARISRAY il rsed 1n the

dlsperS|on aS|Iy ore It <can
oncone SR Y b S B A Ao I8 480 rncy
can be attained. Further, as is clear from the comparison ¢f 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 fine-particle composite at the same concentration has.
In general, the absorption peak attributed to the carbonyl
groups of the carboxylic acid monomer or polymer, or the like exists
in a wavelength region that is longer than the wavelength region
of 1535 to 1545 cm™'; for example, in sodium polyacrylate, the
absorption peak exists in the wavelength region of 1558 to 1560
cm™l. As shown in Example 1, however, in the titania fine-particle
composite of the present invention, it can be considered that as
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 monomer or polymer,

or the like is constrained at the surfaces of the titania fine

14



is high in degree of the internolecular interactions of the titania
fine particles and the carboxylic acid nononer or polyner, or the

| i ke, and therefore, even when the carboxylic acid nononer or

polymer, or the like to be conbined to the titania particles has | ow
wei ght 15 ratio, the conposite effect is sufficiently achi eved, and
the fine particles can be, therefore, uniformy dispersed in the

di spersion nedium [0019] In the case where the titania

fi ne- paratiidadesompudi thereforfe thee Shmonnhiam i Reak satisegbugednto the
ultravi ol et absorbing agent, the dianmeters of the titania particles
are prefartablyl Qrodds alse pppepast iiouthel yapebérg bl yediogmef 15ks to
Because, in the titania fine-particle conposite of the present

i nvent ixpy5 tdae! anmunttief ottHver dearibx\dd cshamird dmoriemerarert ipod Frampler 4
the like to be conbined may be small as descri bed above, the

di anet eigsfidderdtéania tideonpaitil€st ataendaciaasedrtandetdignposite
surface area of the whole titania fine particles can be increased by
their WadFiBel SREPSItRMt Nieerbiard 8pethe ogb BEh tHdn (hedielor e itieted
titania fine -particle conposite is suited for an ultraviolet

absor biflg agaptcardhphapod! ddies past 'zgé;%‘a:@flﬁ hehd I8 Bength region

fine-particle conposite can be observ with a scanning el ectron

m Cr oscope,s ANG , §RY smeup- MU %E{%Tse%uhheﬁéﬂ@eﬁ%oﬁhﬁOc&ﬁpgﬁﬁﬁélr@&’n hye
attaching 'a 'scal € thereto. [0020] The tltanla |ne particle

COMPOS! 4.6 Ofnd S UL SERb, ALCN (O GRNe D D P¥oMBbRItEN®s the
fol | ow 1ig et 0 an agueous acrd dlsper on o titanra fine
partlcles

e nosr e
car boxﬂ’f xgt dlnventlon

The titania fine-particle composite in which the absorption

selected froma carboxylic acid and a

peak appears in the region of 1535 to 1545 cm™! can be produced by
using a method described later.
[o018] In the titania fine-particle composite of the present
invention, the weight ratio of the titania fine particles to the
carboxylic acid monomer or polymer, or the like is preferably 60%
or higher. The weight ratio is preferably 60 to 99%, more preferably
85 to 99%. However, when the particle diameters of the titania
fine-particle composite increase, the composite tends to uniformly
disperse in the dispersion medium less easily, and therefore it
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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derivative represented by the general formula (1), and a pol yner
contai ning, as constituent nononers, the carboxylic acid and/or the
carboxylic acid derivative are gradually added under stirring 16 to
give a m xed solution. Thereafter, to sufficiently nmake the system
uniform the m xed solution may be allowed to stand still for about

1 mnto 1l hr for aging. Then, an alkali such as a sodi um hydroxi de
is added to the m xed solution under stirring until the solution

r eachestat ¥eutthg cprpre§teeie o ist sstfckently pghirved néndr fre fine
solution. After the neutralization, the neutral solution nay be )

al | onedramt st kerl cami be . fidrenafoune 1 upilforely dFsrersed AinctBatdisRansiPn
out the conbination reaction. Al of the above-nentioned steps can be
execut etedturanbi ent tenperature (at a tenperature of 15C to 30C).
[0021] It should be noted that the above-nentioned al kali addition
starts toElTPnbi natlirotheeaas e orhded idren tithentint Ainea-panticparcomgasite
and the carboxylic acid nononmer or polyner, or the like. That is,

ani ons,ohyhehpedséhe itnveart isor iBeuped taische silarravdicapaer apdorbingadgent ,
| eave the titania fine particles by the alkali neutralization (in
the casgnaErfndieraGd the tthe Qiisppasicac1e8dhapd pirefarhpdyochbori€o 5
acid, chlorine ions |leave, and in the case where the acid in the

di sper sipn i 0118 prbkbeaBiydl | brai8s50NBedAW®, ifiO0khe titania
exanpl e); instead of the anions, the carboxylic acid nononer or

pol y”erﬁi@é-ﬁ%fftiéff@ ESmSOIPEDeGr t ond Nerd A0 BndéReioRAr the! oVt of
their internolecular 1 nteractions. [0022] Wereas the titanium

fine-parfd ¢lg. 03 4.818f mbREme P &5 YY1 YyriMENLLOPLL ST PEOAULBE BY¥mbined
executing the foregol ng steps,
may be small as described above, the diameters of the titania fine
particles are decreased, and the surface area of the whole titania
fine particles can be increased by their uniform dispersion into
the dispersionmedium; therefore the titaniafine-particle composite
is suited for an ultraviolet absorbing agent.
The shape of the particles of the titania fine-particie
composite can be observed with a scanning electron microscope, and
the maximum diameter thereof can also be measured by attaching a
scale thereto.
{0020] 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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the resulting neutral solution can be further processed into a
skin-care external preparation by filtering the neutral solution, 17
washing the filtered residue wwth water, and then renoving the salt
to provide a wet cake. Then the wet cake is redispersed in a

di spersion nediumto prepare a slurry; the slurry state is preferred
in the case of handling the conposite as a material for a skin-care
external preparation. It should be noted that the redispersion m

be donéo ghteamiredsitEiqm ad8rtrsh tebeffGr B iRt Bpapke she sygden

cake may be put into a mll (a ball mll, a sand grinding mll, or
the | ived)forn00ORBe mixedhs flaition Mgy Rhaldosedctads achegiild for about
described in detail. To uniformy disperse the titania fine

parti clieminhnt¢ Hehagfreoegingci dTHes persiadialitheuchmsent $@od i en fdnoyd de
particles is preferably 10 wt %or |less, nore preferably 5 wt % or

| ess, and agidedd teothepmekedabbjut20b whé@eorstissing mnhil dilspersigrion
medi um (the peptizing agent) in the aqueous acid dispersion of the
titan adddiedPar betltenl 33 hgien daagdedf tSotwated) tydyioehlomentral
acid, nitric acid, sulfuric acid, phosphoric acid, or the like can

be usedoindrfchl ariteraghd REuBkhNicadtbd, thHepPR&dteal asdyupieh aiaehe
Further, the pH of the aqueous acid dispersion of the titania fine

particlgs kel 8 804 i 1t BerrM9er 10hid 4P 12 r Ap blierabkahtigdsdady
at the time of the neutralization, sodium hydroxide, potassium

hydroxjégr He t5np 1K 3D D Usesh . sodium hydroxide is particularly

preferred.

All of the above-mentioned steps can be executed at ambient
temperature {(at a temperature of 15°C to 30°C}.
roozll It should be noted that the above-mentioned alkall
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 alkali
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 jons
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 titanium 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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Al t hough the carboxylic acid nononmer or polynmer, or the like 18 may
be added directly to the aqueous acid dispersion of the titania fine
particles, it is preferred that the carboxylic acid nononmer or
polymer, or the |like be previously dissolved to a solution in order
to achieve a uniform conbi nati on. The concentration of the
carboxylic acid nonomer or polymer, or the like in the solution is
preferably 0.01 to 1 wt% As the solvent, a m xed solvent of an
al coholvwaghlingmtbe filtefredbiasidye vhtharaiodiol anét hagw remosdmophe salt
al cohol, methanol, or 1, 3-butylene glycol can be used. It is
pr ef er riegiptrbai de havetti ¢airg a fllhee Pee et lcekedirdredespens &dipla dismasion
nononmer or polyner, or the |ike be conpounded in a weight ratio of
5:1 to redilum Tie praparsher & lueweithet siatirg statéhis cardbayted acitthe
nmononer or polymer, or the like is higher than the above-nentioned
rati o icaswbraf@Erimithecringd dihee 4k taana teriaDEopad kkahe cagrpasidhal
becones sticky. [0024] The titania fine particles used for the nmethod
of  progkghdihteh i trTansRohilAcbPAdticdd @neeNPRS it fpdMe dif @s§be done
i nvention can be obtained by using any of various nethods known
perse. =gl esr&o e D oglie] PO MEIEOESHd Nl didee @i SFENObn NV | dike
heating and agi ng hydrated titani um oxi de prepared by neutralizing a
wat er - i+t ani S S | £-ani rachlLakide
it an by e e o AL B e BT he R PLs - o e
agi ng 3M8L§L6d titani um oxi de prepared by hydrolyzing a titani um
al koxi d&, " and a net hod invol ving heating and aging titani um hydroxi de
prepare eating _and hydrolyzing.titaniumoxys sol.ution I
GLEEM P Sl SaERRE s RORUTRERA R RS s toea Th

additio re al s¢' P n i hSt'éa
detail.

Touniformly disperse the titania fine particles in the agueous
acid dispersion, the concentration of the particles is preferably
l0wt%or less, more preferably 5wt% ox less, andstillmore preferably
2.5 wt% or less.

In the dispersion medium (the peptizing agent) in the aqueous
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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19 heating and aging, tin oxide as a transferring agent is added to
titani um hydroxi de and then the m xture is peptized with an acid.
Further, the titania fine particles coated with one or nore Kkinds of
hydr at ed oxi des of silicon, alum nium zirconium and the |I|ike can

be obtai ned by using a nethod known per se. For exanple, such
particles can be obtained by m xing under wet conditions a titanium
fine particle-di spersed product prepared in advance into a gel

formed B¢YnRaddeL irsatdy soditthperpreatachhdigpsasiiomet the titania
particles. Further, the particles can also be produced by treating a
solubIeféaﬁtpéftécﬁﬁﬁaliguéﬁ RsebeTnedi the i the geddxy lithderid henomer
presence of a titania fine particle-dispersed product and depositing
t he par Pircpedymart herf then bikanb¢ ot ubdus Iptdilssdiitrdxiade swdmtdeon in
al um ni um hydroxide. In the cases where it is desired that the

titani aofridee parachktiese dhawnd flormmspabdnayiand wWhes ecdimepardt tdreofatae
used for ultraviolet absorption, sterilization, and so on, it is

pr ef er r edrbbat ltike acpdr moabaedi arepensmae sl lthet ha k@ nMtMedisalRitebn
of the titania fine particles is preferably about 0.001 to 0.1 pm

[00251 @enpesifkiraBsyconbai abng Hhe.t izanime (90184l 1 iChf xefPHRATNE of
of the present invention have |ow viscosity in a neutral aqueous

di sper si@mn SébhdBhnAavLrde g8 Shiiabhiy: abhise b cBeGAUSSRASO iirs%%%pyl
fine-particle conposite of the present invention disperses 1n the

neutral ,agueeES AktREHSLONOWNAT BLALY yaRM ! %25(?%? Band9@ &gl on of

the titania fine particles hardl'y occurs. viscosity thereof is
low, the conpesi tig igrHardd {KEA tné0titania 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 suchproducingmethodsincludeamethodinvolving
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, and amethod involvingheating and aging titaniumhydroxide
prepared by heating and hydrolyzing titanium oxysulfate solution.

In addition, there also is a producing method in which instead of

13



in producing cosnetics, and allows cosnetics to exhibit a refreshing
tactile sensation. [0026] As the titania fine-particle conposite of
the present invention is high in the degree of the internol ecul ar
interactions between the titania fine particles as the core portions
thereof and the carboxylic acid nmononer or polyner, or the like, the
i nteractions anong the conponents of the nononer, the polyner, or

the li ke becone relatively weak; thus the tltanla fine-particle
conpos e téang Baddrgpansed iBnPK3AR §5i a FRRDFEREFHIY RgRRlisis added to
di spersi on w thout aggregating. Because of this, the conposite has a
hi gh degreaioim hiydicioikd dei ghd thensrhie siigtunsd isspephagefiopeth an acid.
transparent; noreover, as the surface area of the whole titania fine
particl es i s Futtheasedhet hétenhpofine pHritiwlgy evarited misht pod chawze
hi gh degree of ultraviolet shield factor. Due to these properties,
cosnet it dpbfahpdngt édheoxtidaniof silheepardliwiiniconpadrcendlum;, hend the
present invention are allowed to have high transparency, and has an

ef f ect 10fkeC s PE GbfACLe@ bR udiody atfe ties@ MoV thexh skes sSFeasitamile,
whi ch any of the cosnetics is applied. Further, the titania

fi ne- payddie g 00mRs tearPfod ot PIse Nty imieitid QihadBwidly Sotds il a
degree of ultraviolet shield factor, is suitable for the production

of cosngtisiuM El R 9Qrth!b§éaﬁhgb8£sé§5&f&m@t RRMYarddP9A7havh8ce into

titania fine-particle conposite of the present invention can be used

as a 5%1319@%%:@%5?B?aheBE§Q§&§E%98nf85 sGOSARL L £5i cabd AR Dl

of cosneti cs contal ning such preparation include: ultraviolet
prOteCt&hé]ﬁé§%§%i§§.S%ﬁﬂf@ﬁeﬁynthe particles can also be produced by

treating a soluble salt of a metal such as aluminium with an acid
under the presence of a titania fine particle-dispersed product
and depositing the particles in the form of an insoluble metal
hydroxide such as aluminium hydroxide.

In the cases where it is desired that the titania fine particles

have transparency and where the particles are used for ultraviolet
absorption, sterilization, and so on, it is preferred that the
particle diameters be small; the maximum diameter of the titania
fine particles is preferably about 0.001 to 0.1 um.
[0025] Compositions containing the titania fine-particle
composite of the present invention have low viscosity in a neutral
agueous dispersion so that have high fluidity. This is because the
titania fine-particle composite of the present invention disperses
in the neutral aqueous 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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care mlk, sun care powder, and sun bl ock; nakeup cosnetics such as
under makeup, foundation, control color, and pressed powder; and, in
particul ar, sumrer nmakeup cosnetics. Regarding an application form
the conposite of the present invention is applicable to any of a
two-| ayer dispersion lotion, an emulsifier, a powder, an oil, and so
on. As the titania fine-particle conposite of the present invention
can al so be dispersed uniformy in aqueous nedia, the formof an
aqueousin parhiieingor gt intp + apdlallarwdespee Bios tootxlwhb bt agrefreshing
enul sifier is particularly preferred. In the case where the titania
fine-patdditds compostien of the present invention is conpounded with
a conposition such as a skin-care external preparation, the content
of the poogeEite i rmd hhewboteniaofpost paoii d e ssoupeyEdrted oifSthe present
preferably 0. 5 to 50 wt% nore preferably 1.0 to 30 wt% [00281 The
skin agetted ©foisehgh Usanef dtheepresaiie invYephboaculay LRHéB L ions
apart fromthe above-nentioned ingredients, an arbitrary ingredient

gener al hyrwisedl 108 €1 k1 A0 FOFt X188 NBd tIUS EeoFs EhGF F £6n & X BH OSE
of the arbitrary ingredient include: oils and waxes such as

macadan gy theO'éarb%mafé:o &&ia ﬁ@ﬁBmQ}:' orOlddBmet |  of 2RGREEHIA |  the
sesane ol l, castor oil, safflower , cottonséed ©il, jojoba oi

coconut; &&ém&@i&@a{mm{d q;;ﬂed hagehbatscafqﬁlufwme r Oithe Hwﬁleel lor

Japan wax, cured castor i cand l'a wax, carnaubamax

| bot ava, . | APl csﬁ(g%gﬂ%éf&é’i#ﬂwegﬁr% OLid 11 820 PR L Gcifiic

hydrocar ons SUC ul para , Squal ane, pristane, ozokerit

paraffi dmﬁggf e ca %?llglspersed uniformly in the neutral agueous

dispersion without aggregating. Because of this, the composite has
a high degree of wvisible light transmission and is, therefore,
transparent; moreover, as the surface area of the whole titania
fine particles is increased, the composite of the present invenfion
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.

{0027] 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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m crocrystal line wax; higher fatty acids such as ol eic acid,
isostearic acid, lauric acid, nyristic acid, palmtic acid, stearic
aci d, behenic acid, and undecyl enic acid; higher alcohols such as

ol eyl al cohol, cetyl alcohol, stearyl alcohol, isostearyl alcohol,
behenyl al cohol, octyl dodecanol, nyristyl alcohol, and cetostearyl

al cohol ; synthetic ester oils such as cetyl isoctanoate, isopropyl
nyrlstate hexyl decyl isostearate, diisopropyl adipate, diethyl
sebacatmrextﬁli%@p?rrbﬂw@é@acaﬂéraaioieétmmwo%é’é@@@t’fécscétl?h as sun
| actate, diisostearyl nual ate, ethylene glycol di-2-ethyl hexanoate,
neopentgdreylmiddd . (ﬁm)amaateepoarﬁez-,hapﬁysuunblé@ahoi makeur ¢fsmeriee,such
tri-2-ethyl hexanoic acid glyceride, trinethyl ol propane

tri-2- edhyrihicamodtea)p | ri oveidey/tt 0dpr opemerd icslost eaaral resged pEMdas
erythrite tetra-2-ethyl hexanoate; silicone oils such as silicones

i ncl udi &g di ivetgustpicdylsdt Oxanener oyt nBddnd tniodysi | oxane and the
| i ke, am no-nodified polysiloxane, polyether-nodified polysiloxane,

al kyl - nodi fi etbgayd it la@xapeliandibhupsine-tsidongdaaley sifl oxangresent
anionic surfactants such as fatty acid soaps (such as sodium | aurate

and s offi R PAd A A lPp1 RIS It Mah: ?Ubfl aStkbal gyet despanol @il Ietion,
alkyl sulfate ether, and sodi um polyoxyethyl ene |auryl phosphate;

cati onig, éHﬁiQEEi‘QES %Jcﬁb@éef“ BBt il angRai W sdear YasChin i €tania
benzal koni um chliori dé, and | auryl ami ne oxi de; amphoteric surfactants

such as rgéd%‘fﬂ béﬁﬂgo Aot 'Ehéu%tr@geﬂ'ﬁt Sidwftior?3c88 @lso be

2- cocoy |n|u r oXi I-car oxyet hyl oxy-2-sodi um salt),

bet ai ned:Ps? & sesé]rilﬁgtfggﬁiy( S_L%Chac?&e&h§ylnea§5?i NS1e AR of an agqueous

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 compositionsuchasaskin-care
external preparation, the content of the composite in the whole
composition thus preparedispreferably 0.5 to50wt%, more preferably
1.0 to 30 wt%.

[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 oil, avocado oil, corn oil, olive
oil, rapeseed oil, sesame 0il, castor oil, safflower oil, cottonseed
0il, jojoba 0il, coconut oil, palmoil, liquid lanolin, cured coconut
0il, cured oil, Japan wax, cured castor oil, beeswax, candelilla

wax, carnaubawax, ibotawax, lanolin, reduced lanolin, hard lLanolin,
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bet ai ne, and sul fo betaine), and acyl nethyl taurine; nonionic
surfactants such as sorbitan fatty acid esters (such as sorbitan
nonost earate, sorbitan nonol aurate, and sorbitan sesquiol eate),
glycerin fatty acids (such as glycerin nonostearate),

propyl enegl ycol fatty acid esters (such as propyl enegl ycol
nonostearate), cured castor oil derivatives, glycerol alkyl ether,
POE sorbitan fatty acid esters (such as PCE sorbitan nonool eate,

pol yoxy@dyl @ieba gvas 1 4 HerRATRARA FUCK RS pbl Yl RITAERED . SARtane .
nonol aurate), POE sorbitol fatty acid esters (such as PCE-sorbitol
monol aLmJaifef)qn@OE P 3kenlte at t ypaedfif Bst er sc¢meeIn. as Vo Yiyeer yland
nonoi sostearate), POE fatty acid esters (such as polyethyl enegl ycol
nonool eateraaudy $CkEL Hist eaaat e hidk@E afaytyenlbdds gwilchaas cRE@Ed arid,
et her, POCE ol eyl ether, and PCE 2-octyl dodecyl ether), PCE al kyl
phenyl pédetsafstiehids ROrdetylighanytiethencadd pL0h tbawaildenytearic
ether), pluronic types, POE/ POP al kyl ethers (such as POE/ POP

2-decyl i€td adamdnal heri)y, habreniectyeesc 4¥Id casigier @illdobwigdsuch as
castor oil derivatives (such as PCE castor oil and POE cured castor

oi ), sgt&psaiicdon askdy esiiohandsakbkyry1 H Mesisd 0o i sor@leprydr 4 teonol ,
al cohol s such as polyethyleneglycol glycerin, 1,3-butylene glycol,

eryt hrigobengPHAidoRlon Xdétf;pdioag@&%i olmyrlgsltquoap&@ﬁéﬂn%naow@aé €88ry1
gl ycol , di propylene gl'ycol’ diglycerin, ~ isoprene glycol

1, 2- penéa%é;%?% !1sﬁth%tl*&e§§'9€9' 1s %&hhgé%%lﬁhsoc%%noate 1sdpropyl

1,2-oct ypropyl ene gl ycol - "1, 3-hexane

L e reﬁ%’fﬂﬁ?éﬁfa%gés‘?%?‘:%?%‘s’ty%%%%ﬁfﬁﬁ%%a%ﬁgé%‘ﬁ
acid and Cltr{C ag so£8§§§ se aca@g,nh a2 é€h§lh §§£ er§¥Q£Q6t&gtyl
lactate, diisostearylmalate, ethylene glycol di-2-ethyl hexanoate,
neopentyl glycol 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 dimethylpolysiloxane,
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 trimethyl ammonium stearyl chloeoride,
benzalkonium chloride, and laurylamine oxide; amphoteric

surfactants such as imidazoline-based amphoteric surfactants (such
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m ca, and barium sul fate, whose surfaces may be treated; inorganic

pi gments such as col cothar, yellow iron oxide, black iron oxide,
cobalt oxide, ultramarine blue, iron blue, titanium oxide, and zinc
oxi de, whose surfaces may be treated; pearl agents such as mca
titanium fish scale foil, and bisnmuth oxychl oride, whose surfaces
may be treated; organic dyes such as Red No. 202, Red No. 228, Red

No. 226, Yellow No. 4, Blue No. 404, Yellow No. 5, Red No. 505, Red
No. 2303s Red No. 223, Orange No. 201, Red No. 213, Yellow No. 204, &
Yel | ow No. 203, Blue No. 1, G een No. 201, Purple No. 201, and Red
No. 204 -aduiaytl +Peyinkial d zakieith 1 wnhgedn ax iptewdie rea ety edtsh val 03301 3-etdid usne
powder, pol ynethyl nethacrylate, a nylon powder, and an

or ganopd ns) | Gxetreei el Asd oa@r sutfic tan s e sabronberfikydudtet@sine, amide
2-(2'-hydroxy-5'-t-octyl phenyl ) benzotri azol e and

4- met hayek#nd - bahy ! dubeaz mdumtlane; ah@watyaneehol s taughinas miricdiglc
and i sopropanol; vitam ns such as vitamn A and derivatives thereof,

vi tam ngBsesucdh 88 MdpEN BENdRoeheyi d81aveLaats BSuch as sorbitan
tripalmtate, vitam n B6 dioctanoate, vitam n B2 and derivatives

ther eofyn Vd 1Bt B1% 0 AN 3 LRSR S filea B0 L8d | YRk M8 (S @Pioreate),

vitam n S such as a-tocopherol, (3-tocopherol, y-tocopherol, and

vi tam :ngggﬁ{at%at%. a”LBi ! Véé&%ﬂﬂq s gaQEQEPEEhC QQéﬁ%Ftearate),

pant et and pyrrol oqui nol'i ne qui none; and Sol vents such as

or of endicitame oot T A T8y P A REL o BT G

ona and ‘e ene gl ycol sali ate. I on,
o b EO TR kS b LS, B RRIvES . R By suer.
g: ;L:Vi Olto ahsorbent 12 adld D4Ae R23eH Uk hAY' 908 AR5 OhES S 1edke.
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 alkyl 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,

24



ul travi ol et absorbent, a benzophenone-based ultravi ol et absorbent,

and a sugar-based ul traviol et absorbent. Exanples [0029] Herei naf
ter, the present invention is described in nore detail by way of
exanpl es. However, the present inventionis not I|imted to those
exanpl es. [0030] <Preparation of titania fine-particle conposite>
(Exanmpl e 1) (a) Aqueous acid dispersion of titania fine particles A
hydrated titani um oxi de, which had been given by using a nethod
known pkr2sestanedioby pplamaioprilege divee bmeodysuetihyb; 1 washexaredil ;
with an alkali, and then heated and aged in hydrochloric acid to
gi ve amaisieausz ang dingspdienion ofch iasaspdibmnpyprelidbps. cafilhexylate,
titania fine particles in the resulting aqueous acid dispersion had
a rutileadype atiyd! andtgadiun dactrtehagtandgustage pachi akephosphoric
dianeter of 0 .OL pm The concentration of the aqueous acid

di sper sh@nd ats cadiustasi 3 phwleire ¥atelad Midd) WHic ) Raoanns ofnihéRic
and 1 L of the aqueous acid dispersion of the titania fine particles

was  Nepsis e bardml 99344t é blwHauWishatrheBsthepitERired®edd inorganic
polyacrylic acid The aqueous acid dispersion of the titania fine

particl 8540 ye0 4ok Nes %&R:&@%aﬂvaégéiﬂdﬂ qdow biipwr, ebwabﬁr lken%yfde

an aqueous titania fine-particle dispersion (5 L) wWith a

concentLabl pn s 20 O brafh20iHEoN, évlremaqmgyka% ﬁ%d&é%?d@)dﬁdﬁmﬂc

Wako Pure Chem ca ustries nol ecu wei ght

S?Lgngré%fﬁ%?nwﬁfgéeg?rf§§e§0$a¥a§edk§38£¥§d bOaPE" §qURLE shBndstRica
titanium, fish scale foil, and bismuth oxychloride, whose surfaces
may be treated; organic dyes such as Red No. 202, Red No. 228, Red
No. 226, Yellow No. 4, Blue No. 404, Yellow No. 5, Red No. 505,
Red No. 230, Red No. 223, Orange No. 201, Red No. 213, Yellow No.
204, Yellow No. 203, Blue No. 1, Green.No. 201, Purple No. 201,
and Red No. 204, which may be laked; organic powders such as a
polvethylene powder, polymethyl methacrylate, a nylon powder, and
an organopolysiloxane elastomer; ultraviolet absorbents such as
2-(2'"-hydroxy-5'-t-octylphenyl}benzotriazole and
4-methoxy-4'-t-butyldibenzoylmethane; lower alcohols such as
ethanol and isopropanol; vitamins such as vitamin A and derivatives
thereof, vitamin Bs such as vitamin B¢ hydrochloride, witamin Bg
tripalmitate, vitamin B¢ dioctanocate, vitamin B; and derivatives
thereof, vitamin B;,, and vitamin B,;s and derivatives thereof, vitamin
Es such as o-tocopherol, B-tocopherol, v-tocopherol, and vitamin

E acetate, vitamin Ds, vitamin H, pantothenic acid, pantethine,

and pyrroloquinoline gquinone; and solvents such as benzyl alcohol,
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B). Solution A was gradually added to Solution B under stirring at
anbi ent tenperature, follow ng which the resultant was aged for 1

hr. Then, the pH of the resultant was adjusted to 5 with an aqueous
2N sodi um hydr oxi de solution, and the resulting solution was aged

for 1 hr and filtered, after which the m xture filtered off was
washed with pure water to give a wet cake. The wet cake was repul ped
in pure water, follow ng which the repul ped cake was di spersed with

ul t r asdipidiaed igi verataeiteal caglheds ¢l apeess sHChfag RECLPRgfarbonate,
fine-particle conmposite of the present invention (solid content
concentarat ethyl26e,glto Y BilicSdmiles AFR addifieni asfpheepartingw.olet
conposite Sanple A, the content of polyacrylic acid was 0.07 part by
wei ght atiddrireespecttiierd phst mby bhei dhiclofied @2 p-awindienzidie dfased
the titania fine particles in the titania fine-particle conposite
was 93.0 tdei dfienabherbedt s per sethaguebarse siod st d of tabvtiba etti dtavirbent ,
fine-particle conposite preparedby usingthe above-nenti oned net hod

was boid e¢aandyliber -Hadedt edl tabiasiieto aBsbosyhtc agi immnaneie-ised
polymer, or the |like was found in the filtrate. Further, as the 27

titani afNErRAdH §b8oFBERES id Beh SofhSE S Cha s Loty ibl efthbsorbent ,
di spersion, it can be said that the titania fine-particle conposite

has hi gy, pyr. |4 Iidan as P £k Wddbddnt i tania fine particles

before the conbination; 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) Theﬁﬁggifééxunent as that of Exanple 1 was carried out except

[0029] Hereinafter, the present invention is described in more
detail by way of examples. However, the present invention is not
limited to those examples.
{0030] {Preparation of titania fine-particle composite>
(Example 1)
(a) Agueous acid dispersion of titania fine particles

A hydrated titanium oxide, which had been given by using a
method known per se, i.e., by hydrolyzing titanium oxysulfide, was
treated with an alkali, and then heated and aged in hydrochloric
acid to give an aqueous 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
diameterof 0.0lum. Theconcentrationof theaqueocusaciddispersion
was adjusted with pure water to 100 g/L in terms of TiO;, and 1 L
of the aqueous acid dispersion of the titania fine particles was

measured out.
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t hat sodi um pol yacrylate (20 g) (from Wako Pure Chemi cal Industries
Ltd., nol ecul ar weight: 5000, polynerization degree: ca 50) was used
I nstead of the polyacrylic acid, giving a neutral aqueous dispersion
of atitania fine-particle conposite (Sanple B) as the titania
fine-particle conposite of the present invention. In Sanple B, the
ratio of the titania fine particles in the titania fine-particle
conposite was 96.0 wt % [0033] (Exanple 3) The sanme treatnent as that
of Exanp?@31hl was cdit) &pmhitnabiddpttraatateHol YardthRIW I B 3P g)
(from Wako Pure Chem cal Industries Ltd., nolecular weight: 100, 000,
pol yneri zat i ¥helagneeus ggifodbyrenabon eédhantt bzl df inkrP P d@sgien
acid, giving a neutral aqueous dispersion of a titania fine-particle
conposiie thSastpe (€) wes théutedtvanimphrasrgian telod vvoapesineeust tipenia
present invention. In Sanple C, the ratio of the titania fine

parti cl£snerpdhieiclé tdirperfdiner (& L) chitic @anPaSh teoveen 92a0ian W 20 g/L
[0034] (Exanple 4) 28 The sane treatnent as that of Exanple 1 was
carri ed(osiuexseph) . t adlspodwiacd yadod aci @/ gnpl ef comcWa}o (Prg) Cliémbeal
NI PPON SHOKUBAI CO., LTD., nol ecul ar weight: 5000, polynerization

degr ee: 1 8@ 50} i e $ASt @S EUnd NSEEBEr Ofie L iRt POSYOE | YHob Tyiaéi dza Bivh Ndedree :
neutral aqueous dispersion of a titania fine-particle conposite

( Sanpl ecPk 03Swhheri ddhdd@ihigifrdaktbe! @ e9Mgite #fsdihe iPnessdiution

invention. I'n Sanple D, the ratio of the titania fine particles in

the t ié?.“i %J]JL{-};%_'OQPVAt .kd‘élse g‘i%%%ﬁil&e a%%dg%ooswﬁ%t1[390§5]1nﬁgfa§?i§r§ﬁg
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 aqueous 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 A, the content of
polyacrylic 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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(C Silica coating treatnment on titania fine particles Silica coating
treatment was perfornmed on titania fine particles by using a nethod
known per se. That is, the aqueous acid dispersion of the titania
fine particles given in the step (a) of Exanple 1 was diluted with
pure water to 20 g/L, and 5 L of the dilution was neasured out (100
ginterns of TiQ2). Thereafter, the dispersion was heated to 70 C,
and then an aqueous sodiumsilicate solution (170 nm.) with a
concentiiftgroi of in@opartichet eomposfitsi A& qioeT9ed enpdformSy Odnyitthe
respect to the titania fine particles) was added thereto along with
20% suldispersicin, itotdobiengaifiitdiat the tigmaniafineapaagjédiforo@psite
mn. Then, the pH of the resultant was adjusted to 9.0 or higher

wi t h a Hd¥/haghdopdr spini Lihe hiyyl mexeodepased st tdnthand faurishEinadparst sdl.e s
to 3 with a 1% aqueous sulfuric acid solution, after which the

di sper shefom@sheiddntyiatht otk theréfbtreriadi s pasistie deisa vahkack mhdtylic
pure water to give a wet cake. The wet cake was repulped in pure

wat er, Bl oHRlexe bvpld) yledr! agUittle QlikeNgs E9mbBihégatsoai®€burtaces
titania fine particles AL In Sanple A the surfaces of the titania

fine pagsi@lesevedfi £t Yt Sidd G crrng tdigg coMt @ ct fdnd he

silicainterns of Si02 was 0.05 part by weight with respect to 1

part byrgwight of Tix0Z.,, 100361 (d) Conbination treatnment using
pol yacrylic ‘acid %he sanme treatnment as that of Exanple 1 was carried

Chi SXEP oL s S Sdtefeghethdl Rnbealh e A5 S ds dhtep g
Lo St BB FLA S LR B 05 OO OB S0 e forses
Ltd., molecular weight: 5000, polymerization degree: ca 50) was
used instead of the polyacryliic acid, giving a neutral agueous
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 wtd.
[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 agueous
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%d.

[0034] {Example 4)
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titania fine-particle conposite of the present invention. In Sanple

E, the ratio of the titania fine particles in the titania
fine-particle conposite was 93.0 wt% [0037] (Exanple 6) The sane
treatnment as that of Exanple 5 was carried out except that

pol ymet hacrylic acid (20 g) (from Wako Pure Chem cal Industries

Ltd., nol ecul ar weight: 100,000, polynerization degree: ca 1000) was
used instead of the polyacrylic acid, giving a neutral aqueous

di sper si on of Tlee siaMectreatmendt tast ahaa 4 Arapal ti L wescompoised @ut except
(Sanple F) as the titania fine-particle conposite of the present

i nventi pat |poSatad ey Fic tawid alde0d ddigilt i(Ranigd {ErempRIPPONESHOKUBAI
the titania fine-particle conposite was 91.5 wt% [0038] (Exanple 7)
(e) Silésa, combi NondTeai T@Ntweanthtl WHiona poakined izaeabieakgeBeti EANE®)
30 fine particles The pH of the aqueous acid di spersion of the

titani agfé qf‘se@%hts't%laﬁsofltﬂe pquagzﬂyﬂ.ﬂceﬁﬁido‘c gi+Pry DinkeRrial hhGeous

ﬁtgp (a) of Exanple was adjusted to 9.0 or higher with sodium
ydr oxi a 0, o [
oy TR et s s 4 ol 00

o LTl SRR Lo AO0eL8 SRt © o

over PiR°S0 as to have a pH

of 7. To the agueols e Lbsp%@,sa gueo{gapygmgg bl anid fpa&%q%q)es( 8% the

in ternms of A respec tot afla t1ne particles

added. Alfer;Lhe; 399LLle0. Lhg RH8RE0S! 905 1g3 . peytialized with
[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 dispersionwas heated to 70° C, and then an aqueous scdiumsilicate
solution (170 mL) with a concentration of 400 g/L in terms of 5iO,
(12% in terms of S$i0; with respect to the titania fine 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% aqueous 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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sodi um hydroxi de so as to have a pH of 5.0, and then the neutralized
suspensi on was aged for 60 mn to give silica-alumna-coated titania
fine particles B. In the silica-alumna-coated titania fine

particles B, the surfaces of the titania fine particles were coated
with silica, and the ratio of the silica in terns of SIQ2 was 0.12
part by weight with respect to 1 part by weight of Ti Q2. Further,

each silica layer was coated with alumna, and the ratio of the

al um nesinidsercmaicid Ai26Riwafife QBapakdldsy Anei fhtSample Aespeetsunfaces
part by weight of Ti Q2. [0039] (f) Conbination treatnent using

pol yacrot t8e agitéiniEhEi is@partieabsanireacos bad wathEddnple, dAndaheozmomnti ezt
out except that the silica-alumna-coated titania fine particles B

gi ven idr thkesstepa(el tames beedibnsiaend.ob pdet agueetighacwith respect
di spersion of the titania fine particles, giving a neutral aqueous

dispersé(prlg;lalog By Sidifee 4 upda- coated titania fine-particle
conposite (Sa G as the titania fine-particle conposite of the

present ddﬁl@]ntl on. I(ﬂ m_ﬁiacélc;rhecf@&ﬂn%rm lfskﬁxgt id AR} ey lrli.Q: a01d

partlcles In the tltanla fine-particle conmposite was 91.

[ 0040] ( Exanpll‘l'f‘e g)amghtﬁré%eﬁ & t@ﬁ@{: @E&Qﬁ?l@fl %@mlerled‘@ﬁt except
t id 9)

carrled out except y(acrylic ac mal erc acid) (20

(from Cwiéﬁ§K9§%% 692 I?tangglfgﬂéﬁé? Eﬁgﬂgbn in the step

polyner DAL s egree: Was use yacrylic

ol 23 B P {@stcesﬁgm AR A ST e eesien
fine- par}'Erllé:I Ej\;)a?rotn:lpcoselst € ngl\;ll}leg %r esen rarivegtqluggus dispersion of a
silica-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 particles in the
titania fine-particle composite was 93.0 wt%.
f0037] (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 polyvacrylic 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 wt%.
[0038] (Example 7)

(e) Silicacoating treatment and aluminacoating treatment on titania
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In Sanple H, the ratio of the titania fine particles in the titania
fine-particle conmposite was 92.0 wt % [0041] (Conparative exanple 1)
The sane treatnent as that of Exanple 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] (Conparative exanple 2) The sane
treatnent as that of Exanple 1 was carried out except that sodium

al gi nat&ifeagtidem Wako Pure Chem cal Industries Ltd.) was used

i nstead of the polyacrylic acid, giving a neutral aqueous dispersion
of a titani a Thenepipartt ittiee oprposs taciGanpdmerdjon 32F | thdanptanig fire
ratio of the titania fine particles in the titania fine-particle

conposiper wes1SS. 0L W 201 dOQA3]n (teanmpalcdt Mie,gxaipée 3h dhe sedp (a) of
treatment as that of Exanple 1 was carried out except that polyvinyl

al coholpk£fbe {fwas Y4kasPuae tehemocalr dweh! ivdisth Lédhium mﬁe.

wei ght: 500, polynerization degree: ca 5) was used instead t he

pol yacrthd Lo i &y, G ¥0HY A, E%%b% @&&mﬂ%ﬂu%%sgemut%na( 30 mrjn €123
fine-particle conposite (Sanple J). In Sample J, the ratio of

titani a,fi t[r@rdg;r&f 95, L3 rhheeshblania Eh&%?@éﬁi&'&ﬁ@@&ﬁti&é@ﬁ was

80.0 wt nparative exanp titaniumtetrachlorid

50l uti 0342000 efcg" tftﬁbé’ﬂﬁ%%}ﬁ%%{vhfs 22540039 384 Oina Wi ndPA T e

terns o I Iyacry

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,0; with respect to the titania fine particles) was
added. After the addition, the suspension was neutralized with
sodium hydroxide so as to have a 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 5i0, was 0.12
part by weight with respect to 1 part by weight of TiO;. Further,
each silica layer 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 polyacrylic acid

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

the titania fine particles, giving a neuftral agueous dispersion
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g) were dissolved in isopropyl alcohol (300 g) to give a solution A
To the solution A, 6N sodi um hydroxi de was gradual | y added under
stirring at anbient tenperature until the pH of the solution becane

6. Then, the suspension was aged for 1 hr at the sane tenperature.
Thereafter, the suspension was filtered at a tenperature of 50C, and
then subjected to treatnment involving decantation and filtration
three tines by using waterat 50 C, which had been prepared

separ at f @ sitbcyr geumipet ceaked tit@niet £ takePartiebp Wopee sitep($ample
water, and then dispersed with ultrasound to give a neutral aqueous
di sper sébms the & ittigrdd fifenpapiitciiel @mpopioss b€ tlve plresesndl inlvention.
content concentration of 10% and a pH of 7.5) (Sanple K). In the
titani a fine-par3amgplee chmtbe retSanpfetie titmmiat ifdne3Paaftitches in the
polyacrylic acid to the titania was 0.12 part by wei ght of

pol yacryit&nbgi ihe-gapiitldycompgbitofwistania, wend the ratio of
the titania fine particles in the titania fine-particle conposite

was 89. Boaide Titanigkdnges peyticle conposite of Conparative Exanple
4 corresponds to the titania fine-particle conposite described in

Pat ent Liter afplk @ athedPle RERGHE O QMaﬁ'@hkﬁﬂlE%Sd Ma%aééxyi:f&d At except
oxi dation of titanium and conbination of the titaniumw th

pol yacryhi€ Lebdy( 5@9?4& c<a%£&ym99&98 radkidyf aet§Pn. ﬂgﬁ\l m'p%bN'\EHék@m

aqueous di spersions o les" Ato K were each dr| at 105C,

pul veriggd i lg&ng%%r‘f% & S50bReEN r?t?/tyfn% élaﬁla'g%e( X@Q)SO)

measur enent ‘was’ per or measur e ers ng an

X-ray dév::fié r‘%cetd g_gslt%%%lr Hg%e g l%c%@('ei a%ld, giving a neutral agueous

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¥%.

[0C41] (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, Ttherefore, unstable.

{0042] (Comparative example 2)

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

).
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Co. Ltd., Trade Nane: PANal ytical X Pert PROWD). The measurenent
was performed by using a CuKa ray as an X-ray source at a scanning
angl e 28=5 to 70 under the conditions that the tube voltage is 45 kV
and the tube current is 40 mA. Fromthe diffraction chart thus nade,
the half-value width of the peak of maximumdiffraction intensity
was determ ned. Table 1 shows the results thus obtained; Sanples Ato
J each have a half-value width of 2.0 or |ess, whereas Sanpl e K has
a hal f-val uelmisgmpisf Inpithet hanio. of Yhralidapia fiblkepargicles in the
Hal f -value Remark w dth (4) Sanple A Exanple 1 1.422 Rutile Type
Sanpl e BLiEmahp| £ike paiOi e | ¢emypete Seapl &5 @ Bxtedipl e 3 1. 428 Rutile
Type Sanple D Exanple 4 1.435 Rutile Type Sanple E Exanple 5 1.452
Rutil e [Mype31 Sanpl o dentbeargd ieved dxkaB@leRWB)i | e Type Sanple G Exanple 7
0.420 Rutile Type Sanple H Exanple 8 0.395 Rutile Type Sanple |

Conpar ati ve Irb?8ametitea et asxanat @ f2ELanple Jweemparaidd eut. &dékpt
Rutile Type Exanple 3 Sanple K Conparative 2.280 Anatase Type

that polyvinvl 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 aqueous 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%.
[0044] {(Comparative example 4)

Atitaniumtetrachloride solution (200g) (dilutehydrochloric
acid solution, 16 to 17% in terms of Ti} and polyvacrylic acid (4
g) were dissolved in isopropyl alcohol (300 g) to give a solution
A. To the solution A, 6N sodium hydroxide was gradually added under
stirring at amhient 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 decantationand filtration
three times byusingwaterat50° C, whichhadbeenpreparedseparately,
to give a wet cake. The wet cake was repulped in pure water, and
then dispersed with ultrasound to give a neutral agqueous dispersion
of a titania fine-particle composite (with a solid content

concentration of 10% and a pH of 7.5) (Sample K).

In the titania fine-particle composite Sample K, the ratio
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Exanpl e 4 [0046] <TG DTA> Thernogravinetry/differential thernal

anal ysis (TG DTA) was perfornmed on Sanples A to K by using the
follow ng nmethod. Neutral aqueous dispersions of Sanples Ato K were
dried at 105C, and pul veri zed into nmeasurenent powders. Then, the
measur enent powders were anal yzed with a

t hernmogravimetry/differential thermal analysis instrument (from SII
Nanot echnol ogy Ltd., Product Code: TG DTA 3000). The anal yses were
carri eto®puthdpolsiangvd ipd acidutostigl eitatia weden .di2r patrtobpheeight of
from anbi ent tenperature to 1000C at a rate of tenperature rise of
10C mi npoifpdiiey i & hisd tteyepakr 8y wéigwi O @xatahdrani engeake ratio of
appeared in the neasurenent chart. As conpared with the exothermc

peak ingnd ke vindtdirdnefl phbeititanim did ¢ iRantiack efe apdreache podipdite
the titania fine-particle conposites of the present invention

(Sanpl g,,35% A 4 q,4) each had an exothermi c peak at a | ower
tenperature side. Specifically, in the mxtures of the titania fine

& whor oas. T Al 6 Yeb eI BEE [oofRESEERTPE REARR AR Mo O
peaks crrredrondt F2 Padorsralie AP EHEAS MBS M B o o
par 1 ol REE RO LW €, 2t aRee b b D P a ey dopt gy one
extot hor FHAPERRR & | EGRRRG Pt budPbanbierur 67 i Ui ~GR tERd Bt HeFeh

polyacrylic acid.
[0045] <X-ray powder diffraction analysis>

Neutral agueous dispersions of Samples A 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 (from Spectris
Co. Ltd., Trade Name: PANalytical X' Pert PROMPD). The measurement
was performed by using a CuKo 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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hand, in Sanples |I and J, exotherm c peaks appeared at the sane
tenperatures as those in the mxtures of the titania fine particles
and the individual polyners. In addition, in Sanple K, an exothermc
peak appeared at 300C, but did not appear at 240C. The exothermc
peaks appeared in TGE DTA represent reductions in the weights of the
ca:ﬂl:))oxy! I ¢ mononers or polymers, or the like, derived fromtheir
conbustt+on—ant—pyrotysts—Fromthe fou: tha xotihermc peaks
sEi fted to the Iovver terrperature Si de H if %(E gonS| dereﬂe;hak
their pw i L ONDe. hi sy 2 e .
pyrol ysi s s SAMpLe b?é)xvl ilc a@&?’ﬂﬁ%ﬂ)rilers ar nnllxrrf’p?'r?q ar trﬁdltliil}ﬁ‘p Type
Wi t holt comdmmpibe iBn. It cdixawleurdni sed thatl.i4dQ he tlit Butile Type
fine-partiSdmpronposi ties dxanpdepriesent i nventdagh, thel Rutile Type

i nt er ol ecsdmp1é b er adt | onxkaadplteher ti tjani a flisParti c| eskuwtnidld MEype
car boxyTi csgﬁ,:ienpnorrer OleR@pieers or| the i ksare stfomngbecausspe
of the aSSYIRETOTR © at| e LA % S i nvol vda%g(p Such Y& & Srype36

b00" Somprsaiite & P Rl () e a2 g DR Sle i A
N oappva D] LI 2 (<4 0] I Al — nmprc O 1Ll
Exanple_z_%ﬂilsﬂgrrp! e ':w N SN ) Exaw Ktk Type
Sanpl ¢ G Exampie 7 189 SAMRAF 35 iReanpl e 8 2745 £ Rutile Type
Example 2
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 aqueous dispersions of Samples A to K were dried at
105°C, and pulverized into measurement powders. Then, the
measurement powders were analyzed with a
thermogravimetry/differential thermal analysis instrument (from
SII Nanotechnology Ltd., Product Code: TG/DTA 3000). The analyses
were carried out by using a platinum sample cell under air 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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Sanpl e | Conparative Exanple 2 245.6 Sanple J Conparative Exanple 3
305 and 418 Sanple K Conparative Exanple 4 300 M xture of titania
fine particles and 400 polyacrylic acid Mxture of titania fine
particles and sodium 400 polyacrylate Mxture of titania fine
particles and 404 polynethacrylic acid Mxture of titania fine
particles and 420 poly(acrylic acid/maleic acid) Mxture of titania
fine particles and sodium 245.6 alginate Mxture of titania fine
particlfedoalid pech( kiafypnapEehbpymiospaal atsa lowvemw)tearryat e tikdem
measurenent > Infrared absorption (FT-1R) spectra derived from Sanpl es
A to Kpeerdimedsiyr.edirbythesimigetyres offl diendt erhicd . £ Ny tirad t airso @nd
di spersions of Sanples Ato K were dried at 105C, and pul veri zed

i nt o nEasupbhygapowlérsacide reaftthermitchpeapovaikreanet atshapeq. ivwharadsy.
tablets, and then infrared absorption spectra specific to the

t abl et sinveaapieas Wiethardd by tasrdeb inansor exotherariedpeaks appeared
spect rophot onet er (from Shi madzu Corp., Product Code: FTIR-8300). 37

Tabl e Zshaws cwara poober s BiishHindl qeaalss tabtr ehotRerhdccpedionydhifted

groups appeared in the resulting spectra. In the titania
to the lower temperature side considerably. Further, in the
composites of the polyacrylic acid and the titania fine particles
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 lower temperature side. On theother
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, in SampleK, anexothermic
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 compared with the pyrolysis of carboxylicacidmonomers 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

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

of the assumption that the titania is involved in such pyrolysis.
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fine-particle conposites of the present invention (Sanples Ato H),
smal | absorption peaks appeared at the wave nunbers where the

previ ously nentioned peaks appeared when the pol yacryl ate sodi um was
used al one, and further absorption peaks fornmed at the | ower wave
nunber side (1535 to 1545 cm1). Specifically, in the case where the
pol yacrylic acid was used al one, a peak attributed to the carbonyl
group appeared at 1716.7 cm1l. On the other hand, in the conposite
of the [tHabdre &21fi ne particles and the polyacrylic acid (Sanple A), a
smal | absorption peak appeared at 1558 cm1 as in the case where
sodi ummpaeacr yl ate as a salt obtained through the neutrallzatlon of
t he ch¥aQL¥L%QWap|H was used alone—Further La—-Sampl-e anot-her

absorgtion peak appeared at 1543 cm 1 Also  in 5 qﬂiwaq Peak (8C)

titanila fi BampaetAcl es| and t he Bsaypteylate sodilum ( SafPl ang) 30@n

absor pti onsampkeappeared at 154Bxemplead well ag an abs40rphdodOPeak

appearled (gampd88cto 1560 cm 1)Ewhepiéhe pol yacryl ate sodzam was

used gl ONEgafP1ENE OLNEr hand, ERamplel & |, an absor ptionzpgak

appeared gL, Lig game position gghhak &N The cage of u5|n98§he

sodi um=at ) Fomer—and—To k_—appeared; [ That T, Sampte

: J5afipre F S NN 25 =4lp
I, it Ss—s4 58d—thal—ehemeca HAgtton—of—trhe t.tar.T e
parti dles SABPLRCS sod “n1g|n.q38§mgr he_carbory—groups—thereof
does not_obamplenH th qnduun1§¥ﬁmHLﬁp attaches lto the t#Y

partidles Bamphe Iother nEemBArafivesExamBiapPe K, an ahq%ﬁﬁtﬁnn peak

appearled ofShwpie fhe spaneCoppsreidveaBxamnlei A the casd0bfanél 4L§

usi ng |t he sanplien Kol yarr ytamparasiasesBkampbeakned t hrough 8he

neut r diMizatiA @ff t kA tR@i¥ACHYINkC particles and

. ) 400
pelyvacrylic 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
poly{acrylic acid/maleic acid)
Mixture of titania fine particles and sodium 245 .6

alginate

Mixture 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 agueous dispersions of Samples A to K were dried at
105°C, and pulverized into measuring powders. Thereafter, the
powders were shaped into KBr tablets, and then infrared absorption
spectraspecificto the tabletsweremeasuredwithaFourier transform
infrared spectrophotometer (from Shimadzu Corp., Product Code:

FTIR-8300).
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acid, and no new peak appeared. [Table 3] Table 3 Peak attributed to
carbonyl group (cm 1) Sanple A Exanple 1 1558 and 1543 Sanple B
Exanpl e 2 1558 and 1543 Sanple C Exanple 3 1558 and 1539 Sanple D
Exanpl e 4 1560 and 1541 Sanple E Exanple 5 1558 and 1541 Sanple F
Exanpl e 6 1558 and 1539 Sanple G Exanple 7 1558 and 1541 Sanple H
Exanpl e 8 1560 and 1541 Sanple | Conparative Exanple 2 1740 Sanple J
Conparative Exanple 3 No carbonyl group Sanple K Conparative Exanpl e
4 1558 Pol ydabile Tshevd wvaresrynbSoglahmbpohyrealid at erigsted §orsadonyl
Pol ynet hacrylic acid 1716 Poly(acrylic acid/maleic acid) 1710

Sodi umgatagipsat eppé4@edPoinvithd alesolidlingo spebbngl gr dup thOO48tania
<Aqueous di spersion viscosity nmeasurenent> The viscosity of each of
aqueous idiespenrdians aforpuwsitidsarifimhd ipregeart iiolverconposiSeapMes A to
measured by using the followi ng nethod. After each of neutral
aqueousi)di spaNdi aB8oebt$NAPhESKkA dPpdated dreenepvapar fdmbeokivhere the

content: 25 wt% , the viscosity was neasured

previously mentioned peaks appeared when the polyacrylate sodium
was used alone, and further absorption peaks formed at the lower
wave number side (1535 to 1545 cm™*). Specifically, in the case
where the polvacrylic acid was used alone, a peak attributed to
the carbonyl group appeared at 1716.7 cm'. 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 em?! as
in the case where sodium polyvacrylate 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™t. 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 occur and
the sodium alginate attaches to the titania fine particles by any

other mechanism.
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with a single-cylinder rotational visconeter (from Shibaura Systens
Co., Ltd.. TradeNane: Visnetron VA-Al). The viscosity nmeasurenent

was perfornmed at roomtenperature (25C) by using a #3 rotor at 39 a
rotational speed of 60 times/mn. In Sanple K, it was inpossible to
prepare an aqueous dispersion with a solid content of 25 wt% Table 4
shows the results thus obtained. The aqueous dispersions of the
titania fine-particle conposites of the present invention (Sanples A
to H were innd Eedmrenlof an samodipsodntperk apifssmsss enlymicathe ream
foundati on has viscosity of about 20,000 cpz, Sanples A to H each
have anpexitedelay tioat inSeneidase dhesoMiscasihy e Sadphe o Byekbdy Vatse
higher in order by 1 to 2 degrees as conpared with Sanples Ato H

I't shoukdl desiat e thidfe SamlotighKtWasnBaekailRzEkubdi ¥, tRé Folyacrylic
concentration of 13.5 W% or higher, to the extent that the rotor

coul d nots;§ot @ n@nted WSalk t SpyseQgity could not be nmeasured. From
this fact, 1t is clear that the titania fine-particle conposites of
t he prefsf!grtglé néljantion di sperse uniformy in the neutral aqueous
di spersions, and the aggregation of the titania fine particles does
not occ‘flgibggsﬁl y. [Table 4] Table 4 Viscosity (cpz) Sanple A

e

Exanpl Sanple B Exanple 2 35 Sanmple C Exanple 3 200 Sanple D
Exanplie 4 38 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
Scdium polyacrylate 1558 to 1560
Polymethacrylic acid 1716
Poly{acrylic acid/maleic acid) 1710
Sodium alginate 1740
Polyvinyl alcohol No carbonyl group
[0048] <Agueous dispersion viscosity measurement)

The viscosity of each of aqueous dispersions of the titanium
fine-particle composites was measured by using the followingmethod.
After each of neutral aqueous dispersions of Samples A to J
had been prepared (solid content: 25wt%), the viscosity was measured
with a single-~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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Sanpl e E Exanple 5 40 Sanple F Exanple 6 210 Sanple G Exanple 7 45
Sanmpl e H Exanple 8 43 Sanple | Conparative Exanple 2 2700 Sanple J
Conparative Exanple 3 1500 Sanple K Conparative Exanple 4
Unneasurabl e 40 [0049] <Transm ssion factors and ultraviol et
shielding abilities at visible region> Transm ssion factors and
ultraviolet shielding abilities at the visible region of Sanples A
to K were evaluated by using the follow ng nethod. The neutral .
aqueoust §P§§§?§P6h§we%&ﬁpg@stwﬁt%/%%r e3P 19K i EdWaF iIFpeFsePle
water so as to have a concentration of 0.0050 w % Then, the

di sper siopsrepare pounddepnsodasperaPrhvikhafeid ceontenhpf 25 wts.
transm ssion spectra fromthe dispersions were neasured using a

spect r ophot offefbdre (4 r cimokist ache ktedsulter othues GCbdeiUed00) Thquiggyedus
with an integrating sphere in the range of 280 nmto 450 nm

Tr ansm@&ESiperdiations e 3@ ambaafitind5panmi vke cdgiesiexd £ thenpreent
obt ai ned spectra, and the differences between the factors were also
cal cul atrp@énthia) ¢ sanphewsat be meswis drhuheolibamned. a Sanpdels folutikdn.
were equal to or higher than Sanples | to Kin the shielding ability
at the yavelangt kyoli c310cp@alnbifddkl bavhakelis €45 00y &NCalSeperamrooo
in the transm ssion factor at the wavel ength of 450 nmin the visible

region.cp,, samples A to H each have an extremely low viscosity. The
viscosity of Sample I and J was higher in order by 1 to 2 degrees
as compared with Samples A to H. It should be noted that Sample
K was poor in fluidity, 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
Viscosity (cpz)

Sample A Example 1 34
Sample B Example 2 35
Sample C Example 3 200
Sample D Example 4 38
Sample E Example 5 40
Sample F Example 6 210
Sample G Example 7 45
Sample H Example 8 43
Sample I Comparative Example 2 2700
Sample J Comparative Example 3 1500
Sample K Comparative Example 4 Unmeasurable
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[0050] [Table 5]

(nm) 450 310 450nm 9% at

Sanpl e B Exanpl e
Sanmpl e D Exanpl e
Sampl e F Exanpl e
Sampl e H Exanpl e
Exanpl e 2 Sanpl e

ultraviolet protection cosnetics (in

Tabl e 5

2 88.8 0.4 88
4 84.4 0.5 83
6 81.5 1.2 80
8 80.8 1.6 79
J Conparative

Transm ssion factor (%
310nm Sanple A Exanple 1 90.2 0.3 89.9

%l at

Wavel engt h

.4 41 Sanple C Exanple 3 82.5 0.2 82.3
.9 Sanple E Exanple 5 80.8 1.1 79.7

.3 Sanple G Exanple 7 80.5 1.0 79.5
Conparative 72.3 1.5 70.8
69.9 1.2 68.7 Exanple 3 Sanple K
Conparative 92.4 46.8 45.6 Exanple 4 [0051] <Preparation of

.2 Sanple |

formof two-layer dispersion

| otion)poddart avi ol etTgareineicidiam cosetdmes (drd t hel frorvmalfeta tstnid Bberg

di spersion lotion) 1 and 2 as skin-care external
presentahivetidOnaterss iteparegi dy> using the titania

conposites A and Cin accordance with the prescriptions
Tabl e 6 bel owrrdd dnfadd i Lie aREQEBChhQN COSBLd LSt 3hARA Ang abilities at

pr epar ations of
fine-particle
shown in

t he

the visible region of Samples & to K 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 quartz
.cell, and transmission spectra from the dispersions were measured
using a spectrophotometer (from Hitachi Litd., 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 & 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 (%) 2T at
450nm-%T at
Wavelength (nm) 450 310 310nm
Sample A Example 1 90¢.2 0.3 89.9
Sample B Example 2 88.8 0.4 88.4

41




ot her than the skin-care external preparations of the present

I nvention were al so prepared by using the titania fine-particle
dispersions | and J in accordance with the prescriptions shown in
Table 6 below. That is, conponents represented as the group (i) were
stirred under heating at 80 C to give solutions, then conponents
represented as the group (ii) were dispersed into the solutions to
gi ve 'P%%ﬁ@ﬁ!eb pruw%&h CPs _[|C§215t0 Z77TN hn% ultraV|0I§§ 3

pr ot eqt xéu L,:Lou 6 HEA L1e 'Ea”a Pt hucs scurorrvsmeu oulu gt
becang-ei=EedH- FE OeF se—the—sedi '

can bd_bhSApLE IEhp adtFITRE o the r-ﬁ fnﬁnnnf t han—t-he

di sper|si S8nPleafsed tHeATRLR ot rron8%f5rhpluﬂ\nn¥n% al tohol 8% which
had a |r olSerpd ediGsper skxamle | T ani a f BAeSpartjcles -i%hio the syd? e

nn. aonor

P
ente —apattt el hi-s
/I’)lrff er—t ig'f

(
(D

\-l St
-
pu.
9

Ny e+ ot =

from tlhe Saimpdel & par tExdresle rgsul ti ngoi-B t he aqqﬂedﬁtron and 79.2

sedi mgnt ati on of thecémparaewidene particles. |43 NN |1 N N ri N
00 N o%@mWPleylc | Quihphedd -, | W E A U NN n to J’\l?r‘!r’\ro
@) -
Comparative
Sample J Example 3 69.9 1.2 68.7
Comparative
Sample K Example 4 92.4 46 .8 45.6
[0051] {Preparation of ultraviolet protection cosmetics (in

ferm 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 A andC inaccordance 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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0O mClhO0OOOFri OOU wro4E Hav NNInUNto '-1 NO
0 JCNOOOTr-I 4 rlUO,A U+ N4J (Da) E PANNM
Ori NOO NOr-1 OOOL) Hw r1 0U i'" A U+ w 4 0m
a) a) a) N

other than the dispersion J caused the dissociation of the polyvinyl
alcohol, which had a role to disperse the titania fine particles
inte the system, from the titania particles, resulting in the

aggregation and sedimentation of the titania fine particles.
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Associ ation. Table 7 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 confirmed that a great ultraviolet protective effect can be
obt ai ned by using the conposite of the present invention as a
conponent of cosnetics. Further, the solid content of the

ultraviolet protection cosnetic 3 was separated fromthe sol ution

and sediowsitied t hr ¢Bedaysentnér ofEh8PPr épanaProrechion, TagECEHPi d
content of the ultraviolet protection cosnetic 4 was separated

t her ef r om angheatime (ten piote atdyps fdcerr ) hE Yhrecphtnavonlet progection
ultraviolet protection cosnetics 3 and 4, it can be considered that
the fi pRshiettarisum s deappliedl €6 tke ebdaky ofh alisperlsion vetrehimeaspred
and therefore aggregated and sedinmented. [Table 7] Table 7 SPF

U traviigl ehcfbpPiLEE: ORrid@sMehieC do®b. bf Ulie aviaphet (osteticorndustry
cosnetic 2 23.1 Utraviolet protection cosnetic 3 18.4 [0054]
<Prepanald.@n afigi traviol et protection cosnmetics (in form of
water-in-oil type preparation)> 45 U traviolet protection cosnetics

(in the for mml,1aWat ey Ae AIRE 1Y CRAIAIIENDN 1S SKiTheC &PFs of the
external preparations were prepared by using the titania

f!ne_pqfﬁ&éééidﬁ%ﬁP?%b&%%t@oﬁngogheEEestitéﬁﬁ5& afdeNgrRakkirCtBan the SPF

di spersions I an I'n accordance wth the
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 cosmetics. 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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prescriptions shown in Table 8. That is, predeterm ned quantities of
conponents represented as groups (i) and (ii) were each neasured

out, and after a certain period of tinme, the group (ii) conponents
were heated to 80C, and then gradually added to the group (i)
conmponents, which were pre-heated to 80C, under stirring to give

enmul sions. The emul sions were then cool ed under stirring to give
ultraviolet protection cosnetics 5 to 8. The ultraviolet protection
cosnetics 5 Adravioiediprokpehion cpsmaracsi(Aa-thaiern ef dofffoy tidy B L
and G were soft to the touch, and provided a refreshing tactile
sensat ittype phepeasttiihe) s shinoketre ex ot oeal @repeamdtiians7TwesatRISHaRPd
the titania f ine-particle conposite | was heavy to the touch due to
t he useryhisting shditinaalgh e - pattdicliescompesikesaRiasl®e G, ptoe et ania
cosnetics of the present invention were far superior in application
char actseirestg a8 i it Lcall@el&g:mdm Q@ mand OJI nifd atc@r@an€eN Withriti®
ONMN ri ri HUMOOOMOOIiI-1H UJ-1 ioE a OR4A ULn1n

N Lo u,QerFiptQdit GhonNiNTdb1@ ©. Orhat is, predetermined gquantities
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 (1)
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,
andprovidedaxefreshingtactilesensation,whereastheultraviolet
protectioncosmetic7containingthetitaniafine—garticlecomposite
T was heavy to the touch due to the use of the sodium alginate.
That is, the ultraviolet protection cosmetics of the present

invention were far superior in application characteristics.
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SPNNNUNUXNVI N~rl Nj " Crd ri r" tod4Nurl ENTA a~
yulg4ucaa aOCOj ol u{.~rl N~yri roua 43() NI
'J+ O4-1 4-1 WP4 4-1 aNro>141r-1 U d4-1j) uUMNUGD-1 o0 ~i
roorooro, ro, (dr-1 o O[ >>>2 Ra"qCOCOr bCHS$D AO07E
Pa 43 .C, rl ri rl1 +~'~rorocoroEdC) pad~i"i- +1lorl r ~
CEEEEMmMc~0Ori 0a 41 00EmM mcau orow ~.0HHOTro A
o Ero E [0056] <Measurenent of SPF (sun protection factor)> The
SPFs (swosgwot ect i amefaatiremendf dfth&PH t(sawi @rett eortdoac thagrkorddsnet i cs

S5 to 8 applied to the back of a panelist were measured in accordance

with the codepefsthe (dapardasaeidicthodus) of tHesdtiraviohet 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
obtainedbyusingthecompositeofthepresentinventionasacomponent
of cosmetics. Further, the solid content of the ultraviolet
protection cosmetic 7 was separated from the solution and sedimented
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 ultraviolet
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.

T+ can be considered that such great ultraviolet protective
effect is obtained because the titania fine-particle composite
disperses uniformly in the cosmetic, 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
is high, resulting in a great ultraviolet absorbing eifect.

[Table 9]
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Table 9 shows the results thus obtained. The SPFs of the wultraviolet
protection cosnetics 5 and 6 are greater than the SPFs of the
ultraviolet protection cosnetics 7 and 8, and thus it has been
confirmed that a great ultraviolet protective effect can be obtained
by using the conposite of the present invention as a conponent of
cosnetics. Further, the solid content of the ultraviolet protection
cosnetic 7 was separated fromthe solution and sedinented three days
after tTwlpr eparation. Also, the solid content of the wultraviolet
pr ot ect i-eAr—€osHrete—8—was—separat-ed—therefromand ch.#Fthd fve
days af ter-the preparation ln the—titari-glet—>pet-eeti-or—cosret
7 and 8] Vitzewioket RiReEReeHOR NGeSPORIE R tit ani um?@xilde particles
wer e | oy Thtdishelst apretediion ycosmetie herlef ore aggr édated and
sedi ment gl ttidviabebepronscteomdcodaét sach [great ul trdwi.@l et
prot ect | veLt £4¥B61et SpObt @t hesh bessmseiche ftitania 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 t he butustrial Bepli¢azilityvig in a great ultraviol et absorbing
effect. [Table 9] 48 Table 9 SPF U traviolet protection cosnmetic 5
26.1 U@V ol et pihet presentcbevient£0® iZ3applipdraid ety poosietR 1o e
cosnetic 7 16.2 Utraviolet protection cosnetic 8 14.1

external preparations such as cosmetics.
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I ndustrial Applicability [00571 The present invention is applied
suitably to skin-care external preparations such as cosnetics. 49
Clains 1. Atitania fine-particle conposite, conprising titania fine
particles conbined with one or nore selected from a carboxylic acid,
a carboxylic acid derivative represented by the follow ng general
formula (1): 0O 10 general forrmula (1) where: R represents an
hydrogen atom a Cl to Cl15 alkyl group or a Cl to Cl15 al kenyl group
i n which hydrogen atonms may be subs€laimsd wth a carboxylic group
or a hydroxy group; and X represents a hydrogen atom an al kal

metal , or a pal poxyalskylae Fa ngr-@uartiavdiengompoaddiet,| compmdlsé ngunber of
1 to 12, and a polyner containing, as constituent nononers, the

car boxyl i ¢ agi;@ andRdf Die bae ta1ReYdnisieed ¢idardnabr i rersel ected from
hal f -val ue width of a peak of maxinmumdiffraction intensity

attribuyt @Qrngﬁriﬁ.én&éﬁ&r Vo bakrBok§12c0a@ia RS vat iXe @¥pregedeed by the
dlffractlon ana yS|s . The titania fine-particle conposite

accor di d@raﬂMygE%hﬁigq]gbsorptlon peak attributed to a
car bony group e Ists 1n arange of 1535 to 1545 cm1 in an infrared
absorption specttf?1 obtained by a KBr tablet nethod. 50

it

R—C—0OX
general formula (1)
where: R represents an hydrogen atom, a C; to C;s alkyl group or
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, and
a polymer containing, as constituent monomers, the carboxylic acid
and/or the carboxylic acid derivative,

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.
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3. The titania fine-particle conposite according to claiml or 2,
wherein a ratio of the titania fine particles in the titania
fine-particle conposite is in a range of 60 to 99 w% 4. The titania
fine-particle conposite according to any one of claims 1 to 3,
wherein the titania fine particles are coated w th one or nore kinds
of hydrated oxides of a netal or silicon. 5. The titania
fine-particle conposite according to any one of clains 1 to 4, )
wher ei n the &ar Bbgytitaniad g iRertvele goampesited acsprdiadgbfefaim 1
formula (1) conprises one or nore selected froman alkali netal salt
of a nemo=2, wherebn & maddirbofythe bttanhaviing padtéclessinctpddntania
atons and a pol yoxyal kyl ene adduct of the carboxylic acid. 6. The
titani &ifnev@agraridiel eaqposid e saciooradiregnde ey lortem Of wi@winms 1 to
5, wherein the polyner containing, as constituent nononers, the
carboxylic acid and/or the carboxylic acid derivative represented by
the general formula (1) conprises one or nore selected froma

pol yacrylic aci dner tatRah¥eihacsytt £cBsichmpys idlekaldcordlialg teahity afne
t he polyacrylic acid or the polynethacrylic acid, and a

pol yoxyst hyl eng addusts ofyidie ROl tacryldtgnaf i gdericles are coated
pol ynethacrylic acid. 7. Atitania fine-particle conposite, which is

prepar %%aﬁg)?%l.o%dq{. . NG} oFOLGasakeat Sﬁigég%ﬁ £ahbexy! bs &Citon.

and a iC aci erivative represented by the general formula
(1): general formula (1) O It

5. The titania fine-particle composite according to any one
of claims 1 to 4, wherein the carboxylic acid derivative represented
by the general formula (1) comprises one or more selected from an
alkali metal salt of a mono-, di-, or tricarboxylic acid having
10 or less carbon atoms and a polyoxyalkylene adduct of the carboxylic

acid.

6. The titania fine-particle composite according to any one
of claims 1 to 5, wherein the polymer containing, as constituent
monomers, the carboxylic acid and/or the carboxylic acid derivative
represented by the general formula (1) comprises one oxr 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 polvacrylic acid or the

polymethacrylic acid.

7. A titania fine-particle composite, which is prepared by
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C-OX general fornmula (1) where: R represents an hydrogen atom a Cl
to C15 al kyl group or a Cl to C15 al kenyl group in which hydrogen
atons may be substituted wth 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, and
a polynmer containing, as constituent nononers, the carboxylic acid
and/ or the carboxylic acid derivative to an aqueous aci d di spersion
of titania fiaddipar tone es; reocke t hebeadeld nfrem al kakbokyliheapiidednd a
solution until a neutral pHis reached. 8 A conposition conprising
the titRitdxfilie: paitdi dd i vaohpe Yepreaended by e geynernd Hérmhba e )k
to 7. 9. The conposition according to claim@8, wherein the
CONMPOSiderdtdIS fés@fh1as @n external preparation for skin. 10. The
conposition according to claim9, wherein the 52 conposition is used
for ultraviolet orption. 11. A nethod of producing a titania
fine-particle co site, the nethod conprising: preparing a m xed
sol ution by addirng one or nore selected from a carboxylic acid and a

car boxyl lc acid ivati represented by the general fornmula (1): O
TR 5%

general formula (1)

where: R represents an hydrogen atom, a C; to C;s alkyl group or
a C; to Cis alkenyl group in which hydrogen atoms may be substituted
with a carboxylic group or a hydroxy group; and Xrepresentsa hydrogen
atom, an alkali metal, or a polyoxyalkylene group having an addition
mole number of 1 to 12, and
a polymer containing, as constituent monomers, the carboxylic acid
and/or the carboxylic acid derivative to an agqueous acid dispersion
of titania fine particles, and then

adding an alkali to the mixed solution until a neutral pH is

reached.

8. A composition comprising the titania fine-particle

composite according to any one of claims 1 to 7.

9. The composition according to claim 8, wherein the

composition is used as an external preparation for skin.

10. The composition according to claim 9, wherein the
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general formula (1) where: R represents a hydrogen atom a Cl to C15
al kyl group or a Cl to Cl15 al kenyl group in which hydrogen atons may
be substituted wth a carboxyl group or a hydroxy group; and X
represents a hydrogen atom an alkali metal, or a pol yoxyal kyl ene
group having an addition nole nunber of 1 to 12, and a pol yner

contai ning, as constituent nononers, the carboxylic acid and/or the
carboxylic acid derivative to an aqueous acid dispersion of titania
fi ne paotipokésioandspusedr ifng alisavigledolbbsios®PtByhaddi ng an al kal
to the mxed solution until a neutral pHis reached. 12. The net hod
of producing a neutral dispersion of atitania fine-particle
conposite, the nmethod conprising: preparing a m xed solution by

addi ng one on 1NDK énelBlRT bEdpfodnCind atdchnhdoryf ine guaxt dabe gomposite,
carboxylic acid derivative represented by the general formula (1): O
Il R CQX grrabadl doaprilsangh) where: R represents an hydrogen atom a
Cl to C15 alkyl group or a Cl to Cl15 al kenyl group in which hydrogen
atons may be ;suBstiihit £ehitd SoButa6RBYAEE1GE QR 6F ndbriey deDayt gl dupm
and X represents a hydrogen atom an alkali netal, or a

gol YOX%aUéﬁéLSleQE:OHBiHaé{M!Qa FarddihiinachiBl g PLiREivef rdpidsdidte @y

pol ymer contail ning, as constituent nononers, the carboxylic acid
the general formula (1):

Q
R—C—OX

general formula (1)

where: R represents a hydrogen atom, a C; to Cis alkyl group or a
C; to Cis alkenyl group in which hydrogen atoms may be substituted
with a carboxyl 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, and
a polymer containing, as constituent monomers, the carboxylic acid
and/or the carboxylic acid derivative to an aqueous acid dispersion
of titania fine particles; and

preparing a neutral solution by adding an alkali to the mixed

solution until a neutral pH is reached.

12. The method of producing a neutral dispersion of a titania
fine-particle composite, the method comprising:

preparing a mixed solution by adding one or more selected from
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and/ or the carboxylic acid derivative to an aqueous aci d di spersion
of titania fine particles; preparing a neutral solution by adding an
alkali to the mxed solution until a neutral pH is reached;
preparing a wet cake by filtering the neutral solution and washing
the filtered residue with water; and redi spersing the wet cake into
water. 54

a carboxylic acid and a carboxylic acid derivative represented by

the general formula (1):

Q
R—C—OX

general formula (1)

where: R represents an hydrogen atom, a C; to C;s alkyl group or
a C, to C;s 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, and
a polymer containing, as constituent monomers, the carboxylic acid
and/or the carboxylic acid derivative to an aqueous 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

redispersing the wet cake into water.
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