1 OP-C6058-PCT DESCRI PTI ON ORGANI C | NORGANI C COWPCSI TE POADER, METHOD OF
PRODUCI NG THE SAME, AND COVPQSI TI ON CONTAI NI NG THE PONDER 5 Technical Field
[ 0001] The present invention relates to an inorganic powder conposite which
is useful in fields of coating materials,jcosnmetics, and bheclgioke -ane

i nproved 10 dispersibility of fine inorganic particles in water, and to a
met hod of producing the sanme. [0002] In addition, the present invention
relates to a netal oxide in a whisker shape, to a conposite of the netal

oxi de and a polyner, a nethod of prodpesogibthecmonposite, 15 and a cosnetic
contai ning the conposite. Background Art [0003] Mbst inorganic particles
such as pignents are produced in an aqueous systemand are originally 20
hydrophilic. However, the inorganic particles formed in an aqueous system

reaction begin PACAI b ENDRAMNT (BSOB8OST TRP AW RNk T8 B9 rep o higt fed THENUS,
the inorganic particles not only cannot be obt ai ned as very fine particles,

but also are foryed mnac@Mﬁ@Q&@@ste@ﬁmm@Ncnm@t ebwpwhi ch i ncludes 25
easi |y aggregated partlcles and which is hardly re-dispersed, due to

polarityg Further, the inorganic particles dried once and forned into
powder for easy 2 OP-C6058-PCT

Technical Field
[0001] The present invention relates to an inorganic
powder composite which is useful in fields of coating
materials, cosmetics, and the like and improved

10 dispersibility of fine inorganic particles in water, and
to a method of producing the same.
[0002] In additicon, the present invention relates to
ametal oxide in a whisker shape, tc a composite ¢of the metal
oxide and a polymer, a method of producing the composite,

15 and a cecsmetic containing the composite.

Background Art
[0003] Most inorganic particles such as pigments are
produced in an aguecus system and are originally
20 hydrophilic. However, the inorganic particles formed in
an agueous system reaction begin particle growth as soon
as the particles are formed. Thus, the inorganic particles
not only cannot be cbtained as very fine particles, but also
are formed as a dispersed substance inwater, which includes
25 easily aggregated particles and which is hardly
re-dispersed, due to polarity. Further, the inorganic

particles dried once and formed into powder for easy



handl i ng thereafter have activated particle surfaces, and the particles are
aggregated with one another through very strong cohesive force, to thereby
provide nore difficulties in re-dispersion in water having a high polarity.
5 [0004] Meanwhile, there are alnost infinite applicationgpemdoHdngthe
inorganic particles such as pignents in an aqueous system and exanpl es of
the applications include an aqueous coating material, paint, cosnetics,
food, and aqueous ink. Recently, the inorganic 10 particles to be used in
the applicationsaadeingaité¢edzfoer bad aer iand chayergoole i spRiSeH) ldriy by
inmproving the nethod and device to a higher level and to be a nore

preci sion. [0005heReirtexargs erd hbantgat ediwier wlond AfceXkeder iofdegh vidrwsed
as a W cut material for a sunscreen as cosnetics is originally white
powder, forms aswhbhg cheudys $obute ol oriesr cldi pReERE hor walli €71 cafld: jRYoVi des
white appearance when it is applied on a face or a body. Thus, a nethod of
forming ultrafinerpagtkgkesiba LAPKAVErt RARSPAr aNey ghasdcheen +20 st udi ed
vigorously. Further, because a finer pignment for an’inkjet printer provides
a clearep printedobgnpge, anedmer gedi Cc iy B8EQte hasmpeeenhFynateracted
attention for inproving weatherability, and formation of the inorganic

pi gnment into f'é‘]tgppﬁéétﬁbﬁg BAp1b9eAgStHEI @doYhaAR QUSlaY-+ 122 a8l theygh d he

i norgani ¢ pignment has not been used %ecause it has a large particle size.

[0006] However,igmakeye: Aephi 9R8E-6XaBPLe8m, VERY examples of the
applications include an aqueous coating material, paint,
cosmetics, food, and agueous ink. Recently, the inorganic

10 particles to be used in the applications are required to
be finer and have good dispersibility by improving the

method and device to a higher level and to be a mcre

precision.
[0005] For example, titanium oxide or zinc oxide often
15 used as a UV cut material for a sunscreen as cosmetics is

originally white powder, forms a white cloudy solution when
dispersed in water, and provides white appearance when it
is applied on a face or a body. Thus, & method of forming
ultrafine particles to improve transparency has been

20 studied vigorously. Further, because a finer pigment for
an inkjet printer provides a clearer printed image, an
incrganic pigment has recently attracted attention for
improving weatherability, and formation of the inocrganic
pigment into fine particles has been studied vigorously,

25 although the incrganic pigment has not been used because
it has a large particle size.

[0006] However, in above-mentioned examples, very



3 OP-C6058-PCT strong pulverizing force is required for formation of
inorganic particles into fine particles to disperse in water, and a | arge
anount of a surfactant is required for dispersion and suppressing
re-aggregation thereafter (see 5 Patent Dogunent 1, for examplehsg-lpatthis
way, fineness of particles is inevitably limted, and applications of the
particles are limted depending on the kind and anobunt of the surfactant at
present. Thus, inorganic fine particles nore easily dispersed in water are
required. That gsSrxond J@1isrceihai fotbatia tenaipadtifeleraehakioxi dg or
hydr oxi de having excellent water dispersibility is required. [0007]
Meanwhi | e, an opidécgdnetfpsttoflasmehab 6xhdepaetiRydeoxbdaiapeasel grent in
a cosnetic is known to be affected by not only its particle size, but also

its shape 15 (seerdaf emq Roqurget adouRat €At s Dacufeitard iRatenfuiDecument 4,
and Patent Docunent 5, for exanple) . That is, a technique of controlling a

shape of a metahigxdeeibs asﬁzegubpre@&ihgerée@?@m@@ﬁwﬁ.me@ﬁﬂéf\q.s@eshape
of a netal oxide or hydroxide, a technique of controlling a shape into a

fine 20 parti cley My skeycshane 1i scopte Al ald thiBatept MeEHi®y oF
JP- A- 2001- 207060 Patent Docunent 2: JP-A-2005-289932 Patent Docunent 3:

JP-A-07- 157312  Rat ent e Pocumaiy AaphRy A-i2002:dL46438 249 1Rl 0GR Rk S:
JP- A- 2005- 272466 Di scl osure of the I'nvention

particles are limited depending on the kind and amount of
the surfactant at present. Thus, inorganic fine particles
more easily dispersed in water are required. That is, it
10 is certain that a fine particle metal oxide or hydroxide
having excellent water dispersibility is required.
[0007] Meanwhile, an optical effect of a metal oxide
or hydroxide as a pigment in a cosmetic is known to be
affected by not only its particle size, but alsc its shape
15 (see Patent Document 2, Patent Document 3, Patent Document
4, and Patent Document 5, for example). That is, a
technique of controlling a shape of a metal oxide is useful.
Of the technigues of controlling a shape of a metal oxide
or hydroxide, a technique of controlling a shape into a fine
20 particle whisker shape 1s not known at all.
Patent Document 1: JP-A-2001-207060
Patent Document 2: JP-A-2005-2892932
Patent Document 3: JP-A-07-157312
Patent Document 4: JP-A-2002-146238

25 Patent Document 5: JP-A-2005-272466

Disclosure of the Invention



4 OP-C6058-PCT [0008] The present invention has been nade in view of the
above circunstances, and a first object of the present invention is
therefore to provide to an i norganic powler conposite of which fine
inorganic particles are fine and 5 easily dispersed in water, and a net hod
of producing the sane. [0009] A second objlect of the pres@ft-Gadnti@dn is
to provide a netal oxide or hydroxide which is useful for a cosnetic and
isin a fine particle whisker shape. 10 [0010] The present invention
provi des organi c__inorgani c conposite powder (also sinply referred to as
"powder ") havi n§CB%Eél | ent HigperEsianitl LRyenkian RS Mawst ém vieW £ owder
isinaformof a conposite of inorganic fine particles and an organic
subst ance. Exanpl&stive il cr8\sk arsied i aebudd frorthrebile alhp € He g Poregaitc
substance is fixed on inorganic fine particles such as: a formin which a
pol ynmer is physigdapnylant agheteonioporgameotidre pararn dresigardm rpwdsmm in
which inorganic fine particles and a polynmer are chenmically bonded. The
fixation nmay becdepeshtnedt fwlohe20f ne onterdamtd am il ake raganifcirsustdance
in a washing liquid or froma change in concentration thereof through
washi ng 2of powdesihyt@iseereedal nataresol abt e arafdmad oolpvetuciory tére
aqueous solution of the water-soluble organic solvent. [0011] The inorganic
fine particles famehe powder of 25 the present invention are fine particles
having a particle size of 0.001 to 0. 5 pmas a mnor axis. However, the
powder [0009] A second object of the present invention is to
provide a metal oxide or hydroxide which is useful for a
cosmetic and is in a fine particle whisker shape.
10 [0010] The present invention provides organic
inorganic composite powder (alsoc simply referred to as
"powder") having excellent dispersibility in an aqueous
system. Thispowder isina formof a composite of incorganic
fine particles and an organic substance. Examples of such
15 a form include forms in which an crganic substance is fixed
on inorganic fine particles such as: a form in which a
polymer is physically attached on inorganic fine particles;
and a form in which inorganic fine particies and a polymer
are chemically bonded. The fixationmay be determined from
20 a concentration of an organic substance in a washing liguid
or from a change in concentration therecf through washing
of powder with water, a water-soluble organic scolvent, or
an aquecus solution of the water-soluble organic solvent.
[0011] The inofganic fine particles in the powder of
25 the present invention are fine particles having a particle

sizeof 0.001 to 0.5 umas aminor axis. However, the powder

of the present invention hardly condenses in an agueous



of the present invention hardly condenses in an aqueous 5 OP-C6058- PCT
medi um such as water or an aqueous solution, and a particle size of the
powder and a particle size of the powder dispersed in the aqueous nedi um
(also referred to as "effective particle size") are substari@dsg-exuml . 5
Further, the powder can be dispersed in the aqueous nmedium to have an
effective particle size simlar to the particle size of the powder w thout
specially strong stirring. [0012] The powder of the present invention is
obt ai ned by: dinsdolyi figcla arevatesabt acapabeevsfsdi ssiolvi agd a meiOisleci fic
reaction solvent and a polynmer capable of dissolving in the reaction
sol vent in the paaet péntsel pentder exchangiang ithe dilgsolofed heetradwdalit into a
salt capable of precipitating fromthe reaction solvent; washing the
obt ai ned solid piedecsedi tth dhspegiukiouswashiimg Jellwentre fandredlEarasg ng t he
resultant. [0013] Alternatively, the powder of the present invention is
obt ai ned by: di Ssbéifectgva peralicdal sicafabkee slubditssdlidlny ienmwlspeci fic
reaction solvent and a nononmer capable of dissolving in the reaction
sol vent Pn the BOrkbeact i'one golwkat caexibhahigipgr ddd idi $bel ¥pdemes atedsialt i nto
a salt capable of precipitating fromthe reaction solvent; polynerizing the
di ssol ved nononep;havashkimgffhetdbkapardicselsikeradudia wkbht lae sppeciifdle
washi ng solvent; and drying the resultant. 25 [0014] In the present
i nvention, as thezeeaftitbr powder without specially strong stirring.
[0012] The powder of the present invention is obtained
by: dissolving a metal salt capable of dissolving in a
10 specific reaction sclvent and a polymer capable of
dissolving in the reaction solvent in the reaction solvent;
exchanging the dissolved metal salt into a salt capable of
precipitating from the reaction solvent; washing the
obtained solid product with a specific washing solvent; and
15 drying the resultant.
[(0013) Alternatively, the powder of the present
invention is obtained by: dissolving a metal salt capable
of dissolving in a specific reaction solvent and a monomer
capable of dissolving in the reaction solvent in the
20 reaction solvent; exchanging the dissolved metal salt into
a salt capable of precipitating from the reaction solvent;
polymerizing the dissolved monomer; washing the obtained
solid product with a specific washing solvent; and drying
the resultant.
25 [Q014] In the present invention, as the reaction

solvent, a water-soluble corganic solvent, or a mixed

solvent of a water-soluble organic solvent and water is



solvent, a water-soluble organic solvent, or a mxed solvent of a

wat er - sol ubl e organi c sol vent and water is 6 OP-C6058-PCT enpl oyed.
Exchange of the dissolved netal salt is perfornmed through neutralization of
the netal salt or reduction of a netal. Fér exanple, the exch®gs-ET
perfornmed by: reacting an alkali with the netal salt; and 5 exchanging the
netal salt into a netal hydroxide or a netal oxide. Exanples of the alkal

that can be used include: a known inorganic alkali; and an al kal i ne organic
conpound such espanyadi neExarhansgal ¢f ofheat boxylved acetlaim $hla $&rong
al kali. 10 [0015] In the present invention, polynerization of the nononer

may be omtted parfbemedsehwhegk thhetexthangedn o€t ahesaktadndatiihe omononer
forma conposite. In the case where the nononer is polynerized, a known
pol yneri zati on reduttatorofnaaneobrdancieom ¢tarihke ki tide oéxobaoger isay be 15
used. [0016] A particle shape of the powder of the present invention is
controll ed by tperkbndedfbt heawasthimg asobvéntli wiohbehspesidl galtthe apawder
whose particle shape is a spherical shape can be obtai ned by using water as
t he 20 washi ng sethenyinarche hetpavwsler t whnseapasta Clheydshaqield sraa maftiadker
shape can be obtained by using an aqueous solution of a water-soluble
organi ¢ sol ventosigd. aE:mmpiatreic ariaiaiikyg ialttaholcaas Hehe swals hineq usiel:vent .
[0017] In the present invention, washing of the
a known inorganic alkali; and an alkaline organic compound
such as an amine or a salt of carboxylic acid with a strong
alkali.
10 [0015] In the present invention, polymerization of
the monomer may be cmitted in the case where the exchanged
metal salt and the monomer form a composite. In the case
where the monomer is polymerized, a known polymerization
initiator in accordance with the kind of monomer may be
15 used.
[0016] A particle shape of the powder of the present
invention is controlled by the kind ¢f the washing sclvent.
Tc be specific, the powder whose particle shape is a
spherical shape can be cobtained by using water as the
20 washing solvent, and the powder whose particle shape is a
whisker shape can be obtained by using an agueous solution
of a water-soluble organic solvent such as a
water-containing alcchol as the washing solvent.
[0017] In the present invention, washing of the
25 product is preferably performed through decantation from

a viewpoint of bringing the washing solvent and the product

into contact with each other sufficiently. Washing is



25 product is preferably performed through decantation from a viewpoint of
bringing the washi ng solvent and the product into contact with each ot her
sufficiently. Washing is 7 OP-C6058-PCT preferably perforned a plurality of
times fromthe simlar viewpoint. [0018] I’'n the present i mweido@ws-rdryi ng
of the washed product is not particularly limted so long as it is 5
performed under conditions providing substantially no effects on a state of
t he obtai ned powder particles. For exanple, an excessively high drying
t enper at ure maypcatseabaggreghtroad of plheapatcyi ef esmend rohusherayfinmig ars
preferably perfornmed under mld conditions. 10 [0019] The particle size of
t he powder of theeppesent invention nay be neasured by a normal nethod for
measuring a particle size of particles of metal oxide. [0020] Meanwhil e, as
disclosed in |I.WOR8$s, C. Jin thieepbyesantd fhveSm idn, Chariact efi shaiwarshefd i ron
doped zinc 15 oxide using TEM', Inst. Phys. Conf. 147:3, 1995, 95-98, it is
known that in theodasé whenetnetalioxildelpailtimttes aoe lodigsper ded iisn an
aqueous nedium and a dispersion is nmeasured by a UV spectronetry method,
when a parti cl epsrfermadt hededi spadsedostapeoivsdimgl Isuban aasernpty o peak
t hereof shifts 20 (blue shift) to a short wavel ength side froman intrinsic
absorption of théfeetalowxd decatEhud, thegabda gedseowde 8 utdrt iteasur emment , by
conparing an effective particle size of the powder of the present invention
and an effectivexpaplecl®n excessively high drying temperature may cause
aggregaticn of the particles, and thus drying is preferably
performed under mild conditions.
10 [0019] The particle size of the powder of the present
invention may be measured by a normal method for measuring
a particle size of particles of metal oxide.
[0020] Meanwhile, as disclosed in I.M. Ross, C.J.
Kiely, and P. Smith "Characteristaion of iron doped zinc
ib oxide using TEM", Inst. Phys. Conf. 147:3, 1995, 95-98, it
is known that in the case where metal oxide particles are
dispersed in an aqueous medium and a dispersicn is measured
by a UV spectrometry method, when a particle size in the
dispersed state is small, an absorption peak thereof shifts
20 (blue shift) to a short wavelength side from an intrinsic
absorption of the metal oxide. Thus, regarding use of such
measurement, by comparing an effective particle size of the
powder of the present invention and an effective particle
size of similar powder except that of the present invention,
25 it can be confirmed that the powder of the present invention

has excellent dispersibility in an aqueous system. As

specific measurement conditions, a dispersicn prepared by



size of simlar powder except that of the present invention, 25 it can be
confirnmed that the powder of the present invention has excellent
di spersibility in an agueous system As specific nmeasurenment conditions, a
di spersion prepared by 8 OP-C6058- PCT dispersing the powderpdgsosat-gred S
used as a neasurenent sanple, and nmeasurenent through UV-vis transm ssion
spectroscopy with a transm ssion |ight wavel ength within a range of 280 to
450 nmis performed, for exanple. 5 [0021] A particle shape of the powder of
the present indeapeoningnthe pbsdevednwivbhea tisamseidssisor eleecturement
m croscope. A mixed ratio of an organic substance and an inorganic
substance i n theapphder anfl mhesprement ithvenghofV-may beadetemssimed t hr ough
simul taneous differential 10 thermal/calorinmetric nmeasurenent at 25 to
1,000C, for exapptercAcspbyueltihea dframorigemnian fliinghtparaviedleesytim wtitibhinpowder
of the present invention can be determ ned through crystal structure
analysis with aapoadee Xfr ag0dibf K40t ometer pekdprexanplfer EBukatdpdr,. the
particle size 15 of inorganic fine particles in the powder of the present
i nventi oh may béodetlér m nedd tdamough coldapeabifonhai pdwde r toansd ssiecrnt
el ectron m croscope, for exanple. [0022] The powder of the present invention
has excell ent dnspetsobi tatybenchaeagadoustayat empmnand skhes edrct2@nbe
applied to various aqueous conpositions each containing powler such as a
pi gnent, such asiancaqoeeus Xonpasi tiaano cdndai o ggn povelesstsaete asida an
pi gnent .

incrganic substance in the powder of the present invention

may be determined through simultanecus differential
10 thermal/calorimetric measurement at 25 to 1,000°C, for
example. A structure of inorganic fine particles in the
powder of the present invention can be determined through
crystal structure analysis with a powder X-ray
diffractometer, for exampie. Further, the particle size
15 of inorganic fine particles in the powder of the present
invention may be determined through ohservation with a
transmission electron microscope, for example.
[0022] The powder of the present invention has
excellent dispersibility in an aqueous system, and thus can
20 be applied to various agueous compositions each containing
powder such as a pigment, such as an agquecus compositicn
containing powder such as a pigment.
[0023] Hereinafter, the present invention is
disclesed as an invention regarding the powder in a
25 spherical shape as a first invention, and as an invention
regarding the powder in a whisker shape as a second

invention as below. The description of the first invention



[ 0023] Hereinafter, the present invention is disclosed as an invention
regardi ng the powder in a 25 spherical shape as a first invention, and as an
invention regarding the powder in a whisker shape as a second invention as
bel ow. The description of the first invention 9 OP-C6058-PCT nay be applied
to the second invention, and the descripti&n of the secondr-aseEdsS-GrcTRy be
applied to the first 1invention within a range not inhibiting an effect of
each of the first invention and the second invention. 5 [0029] In the
foll owing description, the powder of the present invention is also referred
to as an "i nor gaay e porderdcomtdsi setond inverftiirgt, andetite oescangtiional so
referred to as a "fine particle netal oxide or hydroxide/water-soluble
pol ymer conposi®&"tha sheosdcondentdonnwent bonapPhéedetal tsal tfiirstal so
referred to as a "water-soluble netal salt"” in the second invention. The
reaction sol veninignaien weflkined naoggsnat" wabebiniisgi dheef Drgamit esclvent "
or a "mxed liquid of a water-m scible organic solvent and water" in the
first inventionpfahdei §it5taliswgenefienr eddt bhassanchdgiesgestdantier” in the
second invention. The polyner is also referred to as a "water-soluble
pol ymer"2in thel8@é2édhd i nveint icbe, f@nbw ey desrodert iios: , at ls® poetienrrefl the as a
"wat er - sol ubl e nononer" in the second invention. The washi ng solvent is
al so 20 referredre¢penas anvéagueousscalsberéfenretetseesndni Hientigamic [ 0025]
In view of the circunstances described in the
powder composite"™ in the first invention, and is also
referred to as a "fine particle metal oxide or
hydroxide/water-soluble polymer composite” in the second
10 invention. The metal salt is also referred to as a
"water-scluble metal salt” in the second inventicn. The
reaction solvent is also referredﬁto as a "water-miscible
organic solvent” or a "mixed liquid of a water-miscible
organic solvent and water" in the first invention, and is
15 also referred to as an "aqueous carrier" in the second
inventicn. The polymer is also referred to as a
"water-soluble polymer” in the second inventicn, and the
monomer is also referred to as a "water-scoluble monomer”
in the second invention. The washing sclvent 1s also
20 raeferred to as an "agueous carrier" in the second invention.
[0025] in view of the circumstances described in the
section of Background Art, the inventors of the present
invention have conducted intensive studies on an inorganic
powder composite of which incrganic particles are fine and
25 which is easily dispersed in water, and have found that an

inorganic powder composite which comprises incrganic fine

particles and a carboxylic acid derivative represented by



section of Background Art, the inventors of the present invention have
conducted intensive studies on an inorganic powder conposite of which
inorganic particles are fine and 25 which is easily dispersed in water,

have found that an

fine particles and a carboxylic acid derivative represented by 10

OP- C6058-PCT a general fornmula (1) and/or a carboxylic acid derivative
pol ymer represented by the general fornula (1) has such features. Thus,
i nventors of the peeseanl fowremtd ofl) bavéocoapt®tiedxyhecfdaist denverttiiors That

is, the first

5 invention is described below. [0026] (1) An inorganic

i norgani ¢ powder conpok®te which conpricses dOE®-gaUT C

and

t he

powder conpositeelgoapr rspmgseasecobyonbnrt genemarlgdmiroufliang 1pattaisclsessh and

one kind or

two or nore kinds of conpounds selected fromthe group

consi sting of afeatboryliclacsd, thecarboxybre afi dthéOpdesenat ivegnaion
carboxylic acid polymer, and a carboxylic acid derivative polyner each
represent ed by hagenepmbletedmuohe (1lyst[ 0022ht[iCmnem Tabtf osputhelfiOstl
R-C-OX 15 General fornula (1) [0028] In the formula: R represents a

hydr ogen>at om iowvemhiahkyk desupibedabkényl. group whi ch may have one or

both of a carboxyl group and a hydroxyl group; and X

10

15

20

[002¢6] (1) An inorganic powder composite, comprising
as components: inorganic fine particles; and cne kind or
two or more kinds of compcunds selected from the group
consisting of a carboxylic acid, a carboxylic acid
derivative, a carboxylic acid polymer, and a carboxylic
acid derivative polymer each represented by a general

formula (1).

[0C27] [Chemical formula 1]
T)
R—C—0X

General formula (1)

[0028] In the formula: R represents a hydrogen atom,
or an alkyl group or alkenyl group which may have one or
both of a carboxyl group and a hydroxyl group; and X
represents hydrogen, an alkali metal, or polyoxyethylene
having 23 or less carbon atoms.

(0029] (2) The inorganic powder composite according
to the above item (1), in which the carboxylic acid
derivative represented by the general formula (1) comprises

one kind or two or more kinds of compounds selected from



represents hydrogen, an alkali netal, or pol yoxyethylene 20 having 23 or
| ess carbon atons. [0029] (2) The inorgani c powler conposite according to
the above item (1), in which the carboxylic acid derivative represented by
the general fornmula (1) conprises one kind or two or nore kinds of
conpounds sel ected from 11 OP-C6058-PCT the group consi st iokg GO b Bdlkal i
salt of a nono, di, or tricarboxylic acid having 10 or |ess carbon atons,
and a pol yoxyet hyl ene adduct of a nono, di, or tricarboxylic acid having
10 or less carbon atons. 5 [0030] (3) The inorfanic powder conposite
according to tRBcaBdveri Eersiirlog ¢R)anidikiithsa e @arbaoyiac doi dr
derivative polynmer represented by the general formula (1) conprises one
kind or two or RbBrE2kPAHYLGE eemPobndsnd skl eet ebe 97 om ity gricus caisd sting
of an alkali salt_of 10 golyacrylic acid or polynethacrylic acid, and a
pol yoxyet hyl enePaddfdyconypengaaddudtccdc aeop, %bi piret haer yihexy bttt dcid031]
(4) The inorgani c powder conposite according to any one of the above itens
(1) to (3), in haveny tReoridesporgahpe ftABsSparticles conprises one kind or
two or nore kinds of conpounds selected fromthe group consisting of a
single netal, alw@B8l oxide{3hantha imstrgarydroxdte; canpostine mercalrddorgpri ses
one kind or two or nore kinds of netals selected fromthe group consisting
of zinc, iron, aPurmie@ROVED ifegnési g ¢4 )t.aninunhibhr it uencamryganieise a@el i um
cobal t,

derivative polymer represented by the general formula (1)

comprises one kind or two or more kinds of compounds

selected from the group consisting of an alkali salt of

10 polyacrylic acid or polymethacrylic acid, and a
polyoxyethylene adduct of polyacrylic acid or
polymethacrylic acid.

[0031] (4) The inorganic powder composite according
to any one of the above items (1) to (3), in which: the

15 inorganic fine particles comprises cne kind or two or more
kinds cof compounds selected from the group ccnsisting of
a single metal, a metal oxide, and a metal hydroxide; and
the metal comprises one kind or two or more kinds of metals
selected from the group consisting of zinc, iron, aluminum,

20 magnesium, titanium, barium, manganese, cerium, cobalt,
calcium, cadmium, strontium, copper, chromium, zirconium,
gold, and silver.

[0032] (5) The inorganic powder composite according
to any one of the above items (1) to {(4), in which: the

25 incrganic fine particles have a particle size of 0.1 um or

less; and the inorganic fine particles are present

independently from one another.



calcium cadm um strontium copper, chromum zirconium gold, and silver.
[ 0032] (5) The inorganic powder conposite according to any one of the above
itens (1) to (4), in which: the 25 inorganic fine particles have a particle
size of 0.1 pmor less; and the inorganiclfine particles aedqyEesencT
i ndependently fromone another. 12 OP-C6058-PCT [0033] (6) The inorganic
powder conposite according to any one of the above itens (1) to (5), in
which a percentage of the inorganic fine particles is 60 mass% or nore. 5
[0034] (7) An exteéBaal prepaéatiton frarrgdiy poaisr icimg stites iararcgatingg
powder conposite according to any one of the above itens (1) to (6). [0035]
(8) An aqueous hai kngnanel gcfconpr ebpng tihemsi ndrgan o Spowder Wwhdrpos t e
according to any one of the above 10 itens (-1) to (6). [0036] (9) An
aqueous i nk, coppricshnggthefitor ganirgarpowtdmecpapadicilesatsof@intgs4% cany one
of the above itens (1) to (6). [0037] (10) An aqueous coating material,
conprising 15 mbeeinorgani c powder conposite according to any one of the
above itenms (1) to (6). [0038] (11) A nethod of producing the inorganic
powder 6&onposif{edadiordi ng(ip mnyeoneroil thecpboxeibhefidsr (dkihp (6),
conprising: dissolving a netal salt and one kind or

comprising the inorganic powder composite according to any

one of the above items (1) to (6&).

[0035] {8) An aqueous nail enamel, comprising the

inorganic powder composite according to any one of the above
10 items (1) to (6).

[0036] (9) An aqueous ink, comprising the inorganic

powder composite according to any cne of the above items

(1) to (6}).
[0037] (10) An aqueous coating material, comprising
15 the inorganic powder composite according to any cne of the

above items (1} to (6).
(0038] (11) Amethod of producing the inorganic powder
compesite according to any one of the above items (1) to
{6), comprising: dissolving a metal salt and one kind or
20 two or more kinds of compounds selected from the group
consisting of a lower carboxylic acid represented by the
general formula (1) and having X representing hydrogen, a
polymer of the lower carboxylic acid, a carboxylic acid
derivative represented by the general formula (1) and
25 having X representing an atom excluding hydrogen, and a
polymer of the carboxylic acid derivative in a

water-miscible organic sclvent or a mixed liquid of water



20 two or nore kinds of conmpounds selected fromthe group consisting of a

| ower carboxylic acid represented by the general fornmula (1) and having X
representing hydrogen, a polymer of the | ower carboxylic acid, a carboxylic
acid derivative represented by the generalzfornula (1) andhR% ddg-ng X
representing an atom excl udi ng hydrogen, and a polyner of the carboxylic
acid derivative in a water-m scible organic solvent or a mxed |iquid of
wat er 13 OP-C6058-PCT and a water-m scible organic solvent; and
neutral i zi ng t hendretvalt esalti sari blledoecgagia sEtwdntof ahHenamet ahl saibg HR039]
[Chem cal fornmula 2] O Il RGCOX 5 Ceneral formula (1) [0040] In the
formula (1) : Rmneepilesentsoa hygdunogen atomtalowfamhal kgl adr eedwar al kenyl
group which nmay have one or both of a carboxyl group and a hydroxyl group;
and X represenf{8§CApdrogen, [@neal kal | foehala BF pol yoxyet hyl ene 10 having 23
or | ess carbon atonms. [0041] (12) The method according to the above item
(11) , in which: the conpound represented by the general fornmula (1)
conprises one or both of the | ower rboxylic acid and a derivative

t hereof; and the nethod further conprises 15 polynerizing the | ower
carboxylic acid or the derivative rrﬂhereof after neutralization of the netal

salt or reduction
R—C—0X
5 General formula (1)
[0040] Inthe formula (1) : Rrepresents a hydrogen atomn,

or an alkyl group or alkenyl group which may have one or
beoth of a carboxyl group and a hydroxyl group; and X
represents hydrcgen, an alkali metal, or polyoxyethylene
10 having 23 or less carbon atoms.
(00417 (12) The method according to the akove item (11),
in which: the compound represented by the general fcrmula
(1) comprises one or both of the lower carboxylic acid and
a derivative thereof; and the methcd further comprises
15 polymerizing the lower carboxylic acid or the derivative
thereof after neutralization of the metal salt or reduction

of the metal.

(CC42] (13) The method according tc the above item (11)
or (12}, in which the water-miscible organic solvent
20 comprises one kind or two or more kinds of compounds

selected from the group consisting cf methanol, ethancl,
and iscpropanol.
(0043} {14) The method according to any cne of the

above items (11) to (13), in which: the lower carboxylic



of the metal. [ 0042 ] (13) The nethod according to the above item (11) or
(12), in which the water-m scible organic solvent 20 conprises one kind or
two or nore kinds of conpounds selected fromthe group consisting of

met hanol , ethanol, and isopropanol. [0043],(14) The method, A égﬁg_ 0 any
one of the above itens (11) to (13), in ?ch: t he | ower gg?gg §Q¥£

OP- C6058- PCT acid represented by the general fornmula (1) and having X
representing hydrogen conprises one kind or two or nore Kkinds of conpounds

| ected f t he. i St f [ trj b lic aci
cach having 10 8¢ PeebPrESERFBEN0T: . Sohar e het e8P tbayl T B 48T ve
represent ed by tggﬁgenera conprises one kind r two or nore

| formula gl)
ki nds of pol yoxy&PRYFEREL R | GRBPLLIEECHER i eeiCds B[y 10
or | ess carbon atons. [0044£Hé%5) The net hod according to any, one of the 10
above itemns (llﬁlpgg(ﬁﬁ)?OWH St het et ?mcﬁh?rﬂ¥éhﬁu i

derivative represented by the general fornmula (1) conprises one kind or two
or nore kinds of°lonPound8dsel £ BACTY bt t el §F otarle kY St nf otr &P sl Kal |
salt of Bolyacrylic acid or polynethacrylic acid, and a 15 pol yoxyet hyl ene
adduct of pol yaERyPPE a&ér@seér 2p8l fhet Raspyrive iacipgid 0e43vatie)E The net hod

according to any one of the above itens (11) to (15), in which the netal
salt conprises represented by the general formula (1) comprises one kind

or two or more kinds of polyoxyethylene adducts of lower
carboxylic acids each having 10 or less carbon atoms.
[0044] (15} The method according to any one of the
10 above items (11} to (14), in which the polymer of the
carboxylic acid derivative represented by the general
formula (1) comprises one kind or two or more kinds of
compounds selected from the group consisting of an alkali
salt of polyacrylic acid or polymethacrylic acid, and a
15 polyoxyethylene adduct of polyacryliic acid or
polymethacrylic acid.
[0045] (16) The method according te any cne of the
above items (11) to (15), in which the metal salt comprises
one kind or two or more kinds of inorganic acid salts
20 selected from the group consisting of zinc, iron, aluminum,
magnesium, titanium, barium, manganese, cerium, cobkalt,
calcium, cadmium, strontium, copper, chremium, zirconium,
gold, and silver.
[004¢6] In addition, in view of the circumstances
25 described in the section of Background Art, the inventors
of the present invention have conducted intensive studies

on a metal oxide which has excellent dispersibility, which



one kind or two or nore kinds of inorganic acid salts 20 selected fromthe
group consisting of zinc, iron, alumnum magnesium titanium barium
manganese, cerium cobalt, calcium cadm um strontium copper, chrom um
zirconium gold, and silver. [0046] In adgition, in view ofpt 58-PCT

ci rcunstances 25 described in the section of Background Art, the 1nventors
of the present invention have conducted intensive studies on a netal oxide
whi ch has excellent dispersibility, which 15 OP-C6058-PCT is in a form of

fine particles, 1@”9n"}4"f%@ mCAP 1%L gﬁs'&%#rorl edd %J&[aﬂ%%f cﬁﬂdbé‘ m{xoéﬂde& hat

the shape of the neta OX|de can con I ne es and |n a
whi sker shape Ci t i roxi de -b ps. .0
reacting a neta?xh *Qgg EaPRé gﬁ%ﬁtjﬂ¥%§%'ceggfghénﬁéﬁéﬁfé% d%le

polyner to form qgnB%S|te f a net oxi d i de nd t he

d
wat er - sol ubl e po illrreer Qﬁdo mto %%88&?%%%? uénr Oi(rtlr‘?e c%%%gﬁhapeth a

wat er -contai ni n and d ng the re the i nvent,ors of
10 the present EHVEH?&BﬁlHQVQ %%%%% ?%Hd?ﬁgf %ﬁﬁﬁ%%@gﬁf ﬁ?ﬁﬁlzghbte
that in %he second |nvent|on Lh% fine artlcles have .a nlnor axis of 0.5
to 0.001°pm as tHECkefd @ Bka ?thQr%& dU! HPthe T iHE BRI not

i nclude the polyner The co osite of tEe second i nvention 15 |Tcludes
particles in a @& qﬁ@?#ﬁaeatﬁb {RBre §8TPRSdEEl @t Anmahal FeriEd by

grow h of a crystal of netal oxide or hydroxide on a surface of the
pol yner; and paPfi pdgogpde and the water-soluble polymer; and washing

preducts excluding the composite with a water—-containing
alcohol; and drying the resultant. Thus, the inventors of
10 the present invention have completed the second invention.
[0047] Note that in the second invention, the "fine
particles" have a minor axis of 0.5 to 0.001 um as the metal
oxide or hydroxide, and the fine particles do not include
the polymer. The composite of the second invention
15 includes: particles in a whisker shape having a polymer as
a skeleton and formed by growth of a crystal of metal oxide
or hydroxide on a surface of the polymer; and particles in
a whisker shape prepared by aggregation of an organic
inorganic composite in a form of fiber, having a crystal
20 of metal oxide or hydroxide as a skeleton and a polymer
covering surfaces of the metal oxide or hydroxide crystals.
In the former particles, the polymer has no substantial
effect on the particle size of the composite, and thus the
particles of the composite may be regarded as the fine
25 particles.
[(0048] The composite of the second invention have a

major axis of the particles of 0.01 to 50 pym. The whisker



a whi sker shape prepared by aggregation of an organic inorganic conposite
ina formof fiber, having a crystal 20 of netal oxide or hydroxide as a
skel eton and a polyner covering surfaces of the netal oxide or hydroxide
crystals. In the forner particles, the pgi?ner has no sub igect
on the particle size of the conposite, hus the partic es o

conposite nmay be regarded as the fine 25 particles. [0048] The conp05|te of
the second invention have a major axis of the particles of 0.01 to 50 pm

The whi sker 16 OB, g?()?ﬁ Pd <sbapg {f,Lhe; s r‘?@é‘f‘ef.&“’@?téﬁ{fbé ef e i Sahape

in which a ratio e npjor axis to mnor axis artlcles |s or

. Al L M. t
rove. dn usper Lighh borciberalo s ot wlgetlcularly e b o
d bed bel 0] 17) A h f. ti.cl t
oxide or hyar o8 ﬁﬁlﬁér A AP PR e Re i R 't%cﬁle;% ang a
nmetal salt and

reacting a net a?ngé Fgl I}dugntsh%IeE] esiqﬁefaﬁguéoegg\h\?%e%f srgl%('ﬁ% L

nononer and the polyner|2|ng t he wat er-sol ubl e nmononer, to forn1a
conposi t of a fetal " oxide or hydr oxi de and the water-sol ubl e pol yner;

washi ng products excludln t he conposite with a 15 te ont ai ni ng al cohol ;
and drying the resul t 8RE. f@@%o}n??%yl?ﬂelﬁegﬁﬁdrégag é?i&wto t he above

'tem (17) [0049] (17) Amethod of producing a fine particlemetal
oxide or hydroxide/polymer composite, comprising the steps
of: reacting a metal salt and an alkali in the presence of

10 a water-soluble polymer, or reacting a metal salt and an
alkali in the presence ¢f a water-soluble monomer and then
polymerizing the water-soluble monomer, tc forma composite
of ametal oxide or hydroxide and the water-scluble polymer;
washing products excluding the composite with a

15 water-containing alcohol; and drying the resultant.
[0050] (18) The method according to the above item (17),
in which a fine particle metal oxide in the fine particle
metal oxide or hydroxide/polymer composite is in a whisker
shape.

20 [0051] (19) The method according to the above item {17)
or (18), in which a fine particle metal oxide in the fine
particle metal oxide or hydroxide/polymer composite
comprises zinc oxide.

(0052] (20) The method according to any one cof the

25 above 1tems (17) to (19), inwhich the water-scluble polymer
comprises polyacrylic acid and/or a salt thereof,

polymethacrylic acid and/or a salt thereof, or polyvinyl



in which a fine particle netal oxide in the fine particle netal oxide or
hydr oxi de/ pol ynmer conposite is in a whisker shape. 20 [00511 (19) The

nmet hod according to the above item (17) or (18), in which a fine particle
metal oxide in the fine particle netal oxjge or hydroxi de/Jlydmig-conposite
conpri ses zinc oxide. [0052] (20) The nethod according to any one of the 25
above itens (17) to (19), in which the water-sol uble polynmer conprises

pol yacrylic acid and/or a salt thereof, polynethacrylic acid and/or a salt
thereof, or pol ¥yiByk117 OP-C6058- PCT al cohol . [0053] (21) A fine particle
met al OX|de or hydroxi de/ pol ymer conposite conprising a conposite of a

water -sol ubl e pebysey and ainenpargichepetal Qutde oki8chydroxide, in

whi ch t he netal OXIde or hydrOX|de |s present in a mhls er shape. [0054]
(22) The fine parhiele %'1 %l d% Ry dr exides RAhymer coppaside accpor ding
to the above iteg1 % %?b #hi-ch F Ovsvater so?uﬁle ol ymer cgﬁbffses 10

po a1 o e el BTSRRI B IR Y 4%
o oo 8 0L SO MIRL SRTORRLY S ACER e B e ADEVR LM LI 48 1
hydr oxi de /polyggracggggiéEeshape
[0054] (22) The fine particle metal oxide or
hydroxide/polymer composite according to the above item
(21), in which the water-soluble polymer comprises
10 polyacrylic acid and/or a salt therecof, polymethacrylic
acid and/cr a salt therecf, and polyvinyl alcohol.
[0055] (23) The fine particle metal oxide or
hydroxide/polymer composite according to the above item
(21) or (22), in which a fine particle metal oxide in the
15 fine particle metal oxide or hydroxide /polymer composite
comprises zinc oxide.
[0056] (24) A fine particle metal cxide or hydroxide,
which i1s a metal oxide or hydreoxide in a whisker shape.
[Q057] {25) The fine particlemetal oxide or hydroxide
20 according to the above item (24), in which the fine particle

metal oxide or hydroxide forms a composite with a

water—-soluble pelymer and is present on the water—-soluble

polymer.
[0058] (26) The fine particle metal oxide or hydroxide
25 according to the above item {24) or (25), in which the fine

particle metal oxide or hydroxide comprises zinc oxide.

[0059]) (27) An external preparation for skin,



conprises zinc oxide. [0056] (24) A fine particle netal oxide or hydroxide,
which is a netal oxide or hydroxide in a whisker shape. [0057] (25) The
fine particle nmetal oxide or hydroxide 20 according to the above item (24) ,
in which the fine particle netal oxide orifydroxide forns 8. igcer Wi th
a water-soluble polyner and is present on the water-soluble polyner.

[ 0058] (26) The fine particle netal oxide or hydroxide 25 according to the
above item (24) or (25), in which the fine particle netal oxide or

hydr oxi de COMPY L5 210 o0%hde 1 ok0BROL C2D) AR ExLgrml Jar eparation for
skin, 18 OP-C6058- PCT cgnprising the fine particle netal oxide or

hydr oxi de/ pol ynmgk, 4¢ i roi n jt 1) to
(33 T0060] {26y “Foa el BPARMER: CoaParn s P Ealnos . VAR (5 THE above
item (27), in [ th ternal . _pr ration for skinis in a
mater-containiﬁgbpgsnﬁ%eﬁéog%f§(58)(?ﬁ ‘external preparation for skin
according to th eite 7) I j e rngl. _preparation
for skinis a cggﬁggyc. 10n}%% ZTQ%hégE%F%%fiﬁ%éﬁ?%%ﬂ§8gn%%?og? & an

i nor gani powder. ¢o ite which i nqQrgani.c,particles. are fine and

easily dlgsper se Clcﬁr\%}aiﬁér%oaﬁ ®a® tvﬁo&%ggl g?géucilhgwt%é:h ctgjr?poesxletteer.na[]O%S]

The second i nvention c%n Rr?vide a fi.ne, L
Preparatio Oor sSkin 1s 1in a water-containing form.

T0061] (29} The external preparation for skin
according to the above item (27) or (28), in which the
external preparation for skin is a cosmetic.

10 [0062] The first invention can provide an inorganic
powder composite of which inorganic particles are fine and

easily dispersed in water, and a method of preducing the

composite.
[C063] The second invention can provide a fine
15 particle metal oxide or hydroxide/polymer composite in a

whisker shape or a metal oxide or hydroxide in a fine

particle and in a whisker shape ,which is useful for a

cosmetic.
20 Brief Description of the Drawings
[0064] [Fig. 1] A diagram showing Composite la of

Example 1 (photograph substituted for drawing).
[Fig. 2] A diagram showing Composite 1b of Example
11 (photograph substituted for drawingj.
25 [Fig. 3] A diagram showing Composite 2b of Example
13 (photograph substituted for drawing).

[Fig. 4] A diagram showing Composite 3b of Example



15 particle netal oxide or hydroxide/polymer conposite in a whisker shape
or a netal oxide or hydroxide in a fine particle and in a whisker shape
which is useful for a cosnetic. 20 Brief Description of the Draw ngs [0064]

[Fig. 1] A diagram show ng Conposite |a ofjgExanple 1 (photogramyg-peT
substituted for drawing). [Fig. 2] A diagram showi ng Conposite | b of Exanple
11 (photograph substituted for drawing). 25 [Fig. 3) A diagram show ng
Conposite 2b of Exanple 13 (photograph substituted for drawing). [Fig. 4] A

di agram show ng16onpesibe raprokubsanrhe <19 roP- GRAERGET 15 (photograph
substituted for drawi ng). Best Mdde for carrying out the Invention [0065]
(1) Inorganic powder conposite of first 5 invention An inorganic powder
conposite of the first invention is characterized by including: inorganic

fine particles; peafdveng kibrd-Qk ri\We 0L uRDR@KiTRdS 9f foMPouUNnds sel ect ed
from the group consisting of a carboxylic acid, a carboxylic acid 10

derivative, a capbexylic actﬁyppﬁaﬂggmiéngo@déﬁr@eﬁ%bggteaekdf@%%kvative

pol ymer (hereinafter, also referred’to as "carboxylic acid and the |ike"
collectively) eaghepteppesented by a general fornmula (1). [0066] [Chemi cal
formul a 3]

An inorganic powder composite of the first invention
is characterized by including: inorganic fine particles;
and one kind or two or more kinds of compounds selected from
the group consisting of a carboxylic acid, a carboxylic acid

10 derivative, a carboxylic acid polymer, and a carboxylic
acid derivative polymer (hereinafter, also referred to as
"carboxylic acid and the like" collectively) each
represented by a general formula (1).

[0066] [Chemical formula 3]

O

R—C—0X
15

General formula (1}
[0067] In the general formula (1), R represents a
hydrogen atom, or an alkyl group or alkenyl group which may
have one or both of a carboxyl group and a hydroxyl group.
20 In the general formula (1), X represents hydrogen, analkali
metal, or polyoxyethylene having 23 or less carbon atoms.
In the present invention, the alkyl grcup and the alkenyl
group may each have a straight chain structure or a branched

structure, and an appropriate substituent such as a



Il RRCOX 15 Ceneral formula (1) [0067] In the general formula (1), R
represents a hydrogen atom or an al kyl group or al kenyl group which may
have one or both of a carboxyl group and a hydroxyl group. 20 In the general
formula (1) , X represents hydrogen, an alkali netal, or pelygysetipdene
having 23 or |ess carbon atons. In the present invention, the alkyl group
and the al kenyl group nmay each have a straight chain structure or a
branched structure, and an appropriate substituent such as a 20

OP- C6058- PCT hMQH@@g@naé@Bh”ﬁﬁybgebgﬂﬁggdtQoaatﬁéghﬂ%blobftQ%e
pol yoxyet hyl ene. [0068] The inorganic powder conposite of the first

invention formegdoofokhechpoeganic fine particles and the 5 carboxylic acid
and the |i ke each represented by the general formula (1) may have a nol ecul e

rel easi ng througboﬁgp mat i onph O i @ GOAPOS | §w @ r L &@ﬁ@n@@n%sfl%@m es
of the releasing nolecule include water, an alcohol, an alkali nmetal salt,

and an al kal i n@ﬁ@&bif@ﬁ%%a%[@r@@%ongearﬁaé tflqleep%} cﬂ%y%%gj %re' n

refers to a naxinmum di aneter of the inorganic fine part

pm or | ess. Thec5988§¥91c af&%doéﬁ&'t%eeﬁké%a\’:%rf@ﬁ ?QQH‘SQQ'HW%II%‘ eneral

applications. The particle size of Inorgani'c fine part i s about
0.1 to 0.01 pm £Qfmula (1) may have a molecule releasing through formation

of a composite of the two components. Examples of the
releasing molecule include water, an alcohol, an alkali
metal salt, and an alkali metal hydroxide.

10 f0069] The particle size as used herein refers to a
maximum diameter of the inorganic fine particles, and is
0.1 um or less. The range of the particle size varies
depending on applications. The particle size of the
inorganic fine particles is about 0.1 to 0.01 pm for

15 coloring, and the particle size therecf is about 0.01 to
0.001 pym for emphasizing transparency and requiring
functions in a UV absorbing agent, a disinfectant, or the
like. Further, the particle size of the inorganic powder
composite of the first invention varies depending of

20 applications. The particle size of the incrganic powder
composite is preferably 50 to 0.02 ym for coloring, and the
particle size thereof is abcut 5 to 0.002 um for a UV
absorbing agent, a disinfectant, or the like. 1In the first
invention, a spherical shape of the particles of the

25 inorganic powder composite can be cbserved from appearance
of the inorganic powder composite with a scanning electron

microscope. The term "spherical shape” includes not only



15 coloring, and the particle size thereof is about 0.01 to 0.001 pmfor
enphasi zi ng transparency and requiring functions in a UV absorbing agent, a
di sinfectant, or the |like. Further, the particle size of the inorganic
powder conposite of the first invention vaties depending d#P206058-PCT
applications. The particle size of the inorganic powder conposite is
preferably 50 to 0.02 pmfor coloring, and the particle size thereof is
about 5 to 0.002 pmfor a UV absorhbing agent, a disinfectant, or the liKke.
In the first ifveRbiertly sphesical rofPUthé It t3 e Gint el bs
i norgani ¢ powder conposite can be observed from appearance_ _of the inorganic
powder conposit €RkiEttH Ca s SAritieng éPeébPohir it cABYEHHE OrFhé ltleh t&isheri ca
shape" includes not only 21 02-C6058-PCT a perfectly spherical shape, but
al so a subst ant il&Angandsheeyéar cmssitenneae At BEVEmM 6RPESACAIFhadet he
i norgani ¢ powder conposite need not have a spherical shape, and about 2/3
or nore of the a6k gaTUE powderr ésisosift s preiarably prder spHerqThte
shape. Regarding the particle shape of the inorganic powder conposite, a
rati o of 2a m niefghedidret Bastd 0hend dimsdicaret eRegp rohadi hbe geat el cowder
conposite is preferably 0.6 to 1.0, and nore preferably 0.8 to 1.0. 10
[ 0070] The i nor géribe fifn&hsarmicslges iar @opicede fompaitidpendentd §id romone
anot her in the inorganic powder conposite of the first invention. The
particle size ofrifhaunf diemsdet dles ard ihe stigme tofr tdfe P tirdemanict he
powder composite is preferably 0.6 te 1.0, and more
preferably 0.8 to 1.0.

10 [0070] The inorganic fine particles are present
independently from one ancther in the incrganic powder
composite of the first invention. The particle size of the
fine particles and the state of the particles in the
composition can be observed with a transmission electron

15 microscope, and are adjusted by the kind of incrganic
substance and the production method described in detail
below.

[0071] Next, as a composition ratio of the inorganic
fine particles to the carboxylic acid and the like each

20 represented by the gensral formula (1) of)the first
invention, the inorganic fine particles are desirably 60%
or more in mass percentage. The percentage cannot be
determined generally because dispersibility in water
varies depending on the kind or particle size of the

25 inorganic fine particles. The percentage is preferably

60% to 99%, and more preferably 85% to 99%.

(0072] The kind of inorganic substance to be used



conposi tion can be observed with a transm ssion el ectron 15 m croscope, and
are adjusted by the kind of inorganic substance and the production nethod
described in detail below [0071] Next, as a conposition ratio of the
inorganic fine particles to the carboxyligyacid and the |ike apfy_p6
represented by the general forrmula (1) of)the first invention, the inorganic
fine particles are desirably 60% or nore in mass percentage. The percentage
cannot be determ ned generally because dispersibility in water varies
dependi ng on theckind 0k Rarthgleishzgroy 118i284] nongant o,d ing ard it es.
The percentage is preferably 60%to 99% and nore preferably 85%to 99%
[0072] The kindsgf, i BQEAANLE sHRskarcetaube ysed, 22 P, C0%8&mRGH, herein is
not particularly lNnmted, but if we venture to say, exanples thereof

i nclude zinc, 'ﬁQBne@HHHE”Hﬁkanﬁﬁ&ﬂe§h¥ﬁhmﬁ'h%ﬂ@%%bs@%“d&?hﬂ@”Q%@%%%h
cerium cobalt, calcium cadmum strontium copper, chromum zirconium 5

gol d, and silvergy)Theni r@wﬁmrﬁ,y ﬁnﬁe%ﬁj Sopped | Aok Ol A rgﬂr&rg'e

subst ance, an oxide, or/and a , and Is used as one kin

composit of tugagl Meki0ds | hee a0y LT3l FxpanLes DbsLhe carRaty! i

acid derivative represented by the general fornu I ncl ude: an

al kal i salt sugh as.potassium. sodLumy, of, Jdd hidim 52k ty 18,k AT NGiq and a
or a

pol yoxyet hyl ene adduct; monocar boxyl1°c

is used as one kind or a composite of two or more kinds

thereof.
[0073] Examples of the carboxylic acid derivative
10 represented by the general formula (1) include: an alkalil

salt such as potassium, sodium, or lithium salt, or an

amine; and a polyoxyethylene adduct; of a moncocarboxylic
acid, a dicarboxylic acid, or a tricarboxylic acid. Of
those, a carboxylic acid (hereinafter, also simply referred

15 to as an "aliphatic acid"™) having 10 cor less carbon atoms
has excellent miscibility with water and is particularly
desired.

[0074] Examples of the alkali salt include sodium
acetate, potassium propionate, sodium acrylate,

20 triethylamine methacrylate, sodium caproate, lithium
oxalate, potassium malonate, sodium succinate, potassium
citrate, and sodium tartrate. Examples of the
polyoxyethylene adduct include polyocxyethylene acrylate
and polyoxyethylene methacrylate.

25 [0075] Examples of the carboxylic acid derivative
polymer represented by the general formula (1) include:

sodium polyacrylate, triethanolamine polyacrylate, sodium



acid, a dicarboxylic acid, or a tricarboxylic acid. O those, a carboxylic
acid (hereinafter, also sinply referred 15 to as an "aliphatic acid") having
10 or less carbon atons has excellent mscibility with water and is
particularly desired. [0074] Exanples of the alkali salt include sodium
acetate, potassium propionate, sodiumacryiate, 20 triethylmrdgmss-pCT

nmet hacryl ate, sodium caproate, |lithium oxal ate, potassium nmalonate, sodi um
succi nate, potassium citrate, and sodiumtartrate. Exanples of the

pol yoxyet hyl ene adduct include pol yoxyethyl ene acrylate and pol yoxyet hyl ene
met hacryl ate. 2pol@RZb5haExaiptes ehdt heieahlaxyline acildmdehiavatilve e pal ymer
represented by the general fornmula (1) include: sodium polyacrylate,

tri et hanol am neapabyacsylat e,arsddi pol 23xQRP+660E8<PETr ypokypel fracr ydrad @ and
triethylam ne polynmethacrylate as alkali salts; and a pol yoxyet hyl ene
acrylic pol ymerpandoayephlyexyenbyheneybethast yhée oty resvaasiz hawlng 23
nol es or |ess of oxyethylene chains as pol yoxyet hyl ene adducts. 5 A

pol yneri zati on degress off bhecpahyree thaprefes gy dk @hyind essiudtG076]
The inorgani c powder conposite can be used as a pignent or a UV scattering

agent insan aquUEQUS]L GRS 11O deQRicab i d1gk PRARGRH €sPOVER: r SHCH 199 (AN
external preparation 10 for skin such as a cosnetic, ink, or a coating
material in thgrsagesmanner as known inorgani c powder.
[0076] The inorganic powder composite can be used as
a pigment or a UV scattering agent in an agqueous composition
containing inorganic powder such as an external preparation
10 for skin such as a cosmetic, ink, or a coating material in
the same manner as known inorganic powder.
[0077] (2) Methed of producing inocrganic powder
composite of first invention
A method of producing an inorganic powder composite
15 of the first invention is characterized by including:
dissolving a lower aliphatic acid represented by the
general formula, derivative thereof, lower aliphatic acid
polymer, derivative therecf, or a polymer cf & derivative
cf the lower aliphatic acid, and a metal salt in a
20 water-soluble organic scolvent {also referred toc as a
"water-miscible organic solvent”") or a mixed liquid of
water and a water-soluble organic solvent; neutralizing the
metal salt or reducing a metal of the metal salt; and
polymerizing the lower aliphatic acid or the derivative
25 therecof as required.

[0078] In general, in a step of hydrolyzing a metal

salt in an aguecus system to form a hydroxide or an oxide,



[0077] (2) Method of producing inorganic powder conposite of first

i nvention A nmethod of producing an inorganic powler conposite 15 of the
first invention is characterized by including: dissolving a |ower aliphatic
acid represented by the general fornula, gerivative theregfp-dw_pcT
aliphatic acid polyner, derivative thereof, or a polynmer of a derivative

of the lower aliphatic acid, and a netal salt in a 20 water-sol uble organic
solvent (also referred to as a "water-m scible organic solvent”) or a m xed
liquid of wateftand jandvat erhSoliblieicongani ms0l VandanPedt rnaldgd Renduhe:

metal salt or reducing a netal of the netal salt; and polynerizing the

| ower aliphatico@ciflopyahhe geriaadt kere2d ddereots ashyeawl veda Q8 I n
general, in a step of hydrolyzing a netal salt in an agueous systemto form

a hydroxide or an exkdget3a4 OR1E€6QA8oPER oktides kmewnhéhahtakxkpgupfiea small
amount or |arge anmobunt of an organic solvent thereto converts a hydrol yzed

product  of theoﬂgéﬁhc3§£1véﬁ%Qxﬁﬁeoﬁégécuﬁ&hkh?rw@h@%j%9|M@tﬁon5Q&ﬂk£
solvent to be used in the production nmethod of the 5 first invention, alnost

any orgapic sol yentt usedntebn,diigetkyaa9nveskinig the vRydr olzed sproduct  of
the netal salt into an oxide and capable of mxing with water, nay be

used. [0079] Exampkes;of csHGBrefdantesalyent vizaal Bdequcto 2l ephokstsuch as
met hanol , et hanol, and i sopropanol; diols

salt into an oxide and capable of mixing with water,

may be used.

[0079] Examples of such organic sclvent include:

10 alcohols such as methanol, ethanol, and isopropancl; diols
such as ethanediol, propanediol, and butanediol; ketones
such as acetone; furans such as tetrahydrofuran; ethylene
glycols each having a molecular weight of 200 or less; and
ethylene glycol monoethers such as methoxyethanol and

15 ethoxyethanol.

[0080] A mixed ratio of the water-scluble organic

solvent in the mixed liquid cannot be defined generally
because the ratio varies depending on the kinds of iower
aliphatic acid, derivative therecf, a polymer of the lower

20 aliphatic acid, derivative thereof, cor a polymer of a
derivative of the lower aliphatic acid, and metal salt, and
on the kinds of water-soluble organic solvent to be used
and reaction side products. The ratio of
water:water-scluble organic solvent is within a range of

25 about 1:9 to 9:1 in weight ratic. After completion of the

reaction, washing with water or the like is preferably

performed to remove an excess salt.



such as ettanedi ol, propanediol, and butanedi ol; ketones such as acetone;
furans such as tetrahydrofuran; ethylene glycols each having a nol ecul ar
wei ght of 200 or less; and ethylene glycol nobnoethers such as

met hoxyet hanol and 15 et hoxyethanol. [00890% A m xed ratio@f-ddigss-pcT
wat er - sol ubl e organic solvent in the m xed |liquid cannot be defined
generally because the ratio varies depending on the kinds of |ower

al i phatic acid, derivative thereof, a polymer of the | ower 20 aliphatic

acid, derivativeovbeneof, omsacpol ysesrohl dphdeitvative abribathower
aliphatic acid, and netal salt, and on the kinds of water-soluble organic

solvent to be uskdreand 4 gaaln@r sEdenpneduct sliphatiatd®i@f watielztive
wat er - sol ubl e organic solvent is within a range of 25 about 1:9 to 9:1 in

wei ght ratio. Afthere68N ehigyl Blet BE a HERGHEON VWS RiNRYL M é P AMatfatalc t he
like is preferably perfornmed to renbve an excess salt. 25 OP-C6058-PCT

[0081] As the | gwen abi ppatikedachdindepirvaticteont hereel, o pelyymerraf the
| ower aliphatic acid, derivative thereof, or a polymer of a derivative of

the lowep aliphahientachy 4 @@ d458d d Bet hea i educt i QB emihod efeddhg dd rst 5
invention, a carboxylic acid and the |like each represented by the general

fornula (1) maypbe HisgdneAs:desariRed1abpMere ExP! s st heplawiiove,
al i phatic acid or the derivative thereof 'include: a nonocarboxylic acid, a
di carboxylic ackdamp@&sackr taarbexyki 613phdrid sakb thereef yeandaaive
thereof include: amonocarboxylicacid, adicarboxylicacid,
or a tricarboxylic acid; a salt thereof; and a
1C polyoxyethylene adduct of the carboxylic acid. Of those,
a carboxylic acid having 10 or less carbon atoms has
excellent miscibility with water and a water-soluble
organic solvent, and is particularly desired.
(0082] Examples of the lower aliphatic acid include
15 acetic acid, propionicacid, acrylic acid, methacrylic acid,
capronic acid, cxalic acid, malonic acid, succinic acid,
citric acid, and tartaric acid. An example of the
derivative therecf is a polyoxyethylene adduct having 23
moles or less of oxyethylene chains such as pelyoxyethylene
20 acrylate or polycxyethylene methacrylate. Examples of the
polymer of the lower aliphatic acid include polyacrylic
acid and polymethacrylic acid. Examples of the derivative
thereof or the polymer of a derivative of the lower
aliphatic acid include polyoxyethylene acrylic polymer and
25 polyoxyethylenemethacrylic polymer having 23 moles or less

of oxyethylene chains of polyoxyethylene adducts.

[00B3] Neutralization of the metal salt or reduction



10 pol yoxyet hyl ene adduct of the carboxylic acid. O those, a carboxylic
acid having 10 or |less carbon atons has excellent mscibility with water
and a water-soluble organic solvent, and is particularly desired. [0082]
Exanpl es of the |lower aliphatic acid inclugg 15 acetic acifh-dyoeRi-aic
acid, acrylic acid, nmethacrylic acid, capronic acid, oxalic acid, malonic
acid, succinic acid, citric acid, and tartaric acid. An exanple of the
derivative thereof is a pol yoxyethylene adduct having 23 noles or |ess of

oxyet hyl ene chabfists5tche 851 pedy oy eidwi@need 20, acigdidie 0kapelry@aiethy ene
nmet hacryl ate. Exanpl es of the polynmer of the Iower aliphatic acid include

pol yacrylic acbdsanchgobynebhact Hidragcids; Exampl s 08ttbagdes d vatsiaue
t hereof or the polyner of a derivative of the lower aliphatic acid include

pol yoxyet hyl enecachythepbpelyier zand 28hpshyoxyebhykenevi®t RACkYHiise Ry mer
having 23 noles or |l ess of oxyethylene chains of polyoxyethyl ene adducts.

[0083] Neutralizati@peotobhenaetakpsallier acedushbonnhd6 1 OR=Ce@28- PCT of the
nmetal may be performed by: adding a water-soluble base such as sodi um

hydroxi dg; or usépgedeste@ngybaakbcqgsabtalotoamaabbexyl i cpagi dgexhi phting
basi c such as trisodium citrate for the carboxylic acid and ?he | i ke each 5

represented by phedgepes et GfdBH hd kay BeypBgretmbhe: n prduGnafkehwashi ng
may be perforned in the sane manner  as that in the second nethod descri bed
bel ow. [0084] The produchi @ReMBERBHOhetHBAT BESE i B¥ANLEIB .
[(0084] The producticn method of the first invention
may include a step of polymerizing the lower aliphatic acid
10 or the derivative thereof as required after neutralization
of the metal salt or reduction of the metal. Examples of
the case requiring polymerizaticn include a case where one
or both ¢of the carboxylic acid and the derivative thereof
is used for the compound represented by the general formula
15 (1} to desire to cobtain an corganic inorganic composite
powder which comprises a polymer of the carboxylic acid or
a polymer of the carboxylic acid derivative and the metal
salt after neutralization of the metal salt or reducticn
of the metal, that is, a case where a monomer and a metal
20 are formed into a compcsite at first, and then the monomer
is polymerized to thereby obtain a composite of a polymer
and the metal. It is preferable to contain such a
polymerization step for obtaining composite powder
eventually composed: a polymer having physical properties
25 providing difficulties in handling of the pclymer alone

such as high viscosity and low solubility; and a metal.

f008B5] (3) Composite cof fine particle metal oxide or



may include a step of polynerizing the |ower aliphatic acid 10 or the
derivative thereof as required after neutralization of the netal salt or
reduction of the nmetal. Exanples of the case requiring polynerization

i nclude a case where one or both of the carboxylic acid and the derivative
thereof is used for the conpound represeritied by the generalp-taomgl-@cts (1)
to desire to obtain an organic inorganic conposite powder which conprises a
pol ymer of the carboxylic acid or a polynmer of the carboxylic acid
derivative and the netal salt after neutralization of the netal salt or
reduction of thednesalle/vhaeértsolabtage Wwrere (aemphortkeandbsoetialpl?20 are
formed into a conposite at first, and then the nononmer is polynerized to

t hereby obtain setenpedite af 4cpopysete"andft hecoptalinvehtisnpreferable to
contain such a polynerization step for obtaining conposite powder

eventual | y conposed: & quoipoeartchavi ngephysocdl iprapetdmn eiss 26 quiuasddibyg
difficulties in handling of the polyner alone such as high viscosity and
| ow sol ubi lity;nandral iretad.a Wa@@85]s(13)b1Eonpasilt eadt , f smeh pas td ake inet al
oxi de or 27 OP-C6058-PCT hydroxi de/ wat er-sol ubl e pol yner (hereinafter, also
sinply B5eferregutio aasa"chipostéesy) ohiseaand wihvent wenoA-coiiposid aek t he
second invention is produced by: neutralizing a water-soluble netal salt,
such as a haliden & sipledss aaddion dev ahea phictskatce, o thwatweatenisbllgbl e
base in an aqueous carrier in the presence of a water-soluble polyner; and
i on exchangi ng @l |te r esinduasn ekchhdgiByadn 5@h tesidues of the metal salt
and hydroxide ions.
[0086] Alternatively, a composite of the second
10 invention is produced by: neutralizing the water-soluble
metal salt with a water-soluble base in an aqueous carrier
in the presence of a water-scluble monomer to ion-exchang
anion residues of the metal salt and hydroxide ions; and
polymerizing the water-soluble monomer.
15 [0087] Examples of the metal forming the metal oxide
or hydroxide include zinc, iron, aluminum, magnesium,
titanium, barium, manganese, <erium, cobalt, calcium,
cadmium, strontium, copper, chromium, zirconium, gold, and
silver. Of those, a metal belonging to an amphoteric metal
20 is preferred, and examples thereof include zinc and
aluminum. Inparticular, zinc is preferred froman optical
effect. Cne kind of metal salt may be used, or two or more
kinds thereof may be used in a form of a composite metal
oxide or hydroxide.
25 [0088] The water-soluble polymer is not particularly

limited so long as the polymer is capable of "dissclving”

in transparent in water, but preferably has a carboxyl group



and hydroxide ions. [0086] Alternatively, a conposite of the second 10
invention is produced by: neutralizing the water-soluble netal salt with a
wat er - sol ubl e base in an aqueous carrier in the presence of a water-soluble
nmononmer to ion-exchang anion residues of the netal salt and hydroxide ions;
and polynerizing the water-sol uble nmononmet8 15 [0087] ExargH-edfs-{HET et al
formng the netal oxide or hydroxide include zinc, iron, alum num
magnesi um titanium barium manganese, cerium cobalt, calcium cadnm um
strontium copper, chromum zirconium gold, and silver. O those, a netal
bel ongi ng to ancanph®dfe@d cardtedn R0y ias sphéf eherdo L and el @ o ndferesfd
include zinc and alumnum In particular, zinc is preferred froman optical
ef fect. One ki ndxefipdesarhent et mayc bedesedo lymetrwdoomenoe & aki ndsc tarsirdkof
may be used in a formof a conposite netal oxide or hydroxide. 25 [0088]
The wat er - sol ubbe pekpaerylscnatigaasi@uhardmer |[dangethsn, |ongpras. e,
polymer is capable of "dissolving” in transparent in water, but preferably
has a carboxyl gnddpr28alPsC8088<PCT or a group containing a salt thereof.
Specific preferred exanples thereof include a polyner forned of acrylic
acid orS5nethacf9gPBélaci d dbha tenongdissaponeat , rafeopotynerevidndbor salts
thereof. 5 [0089] The term "dissolving" refers to providing uniform
di stribution. Prefiépraddexanpbesioh.t herebdtred examples of the salt of
the polymer include alkali metal salts such as a sodium salt
and a potassium salt. Preferred examples of other
water-soluble polymer include alginic acid and/or a salt
10 therecf, and carboxymethyl cellulose and/or a salt thereof.
00801 Mass of the metal salt and the water-soluble
polymer is preferably set such that the metal salt is 60
mass% or more, preferably 60% to 95% or more, and more
preferably 85% to 99% when the metal salt is converted into
15 a metal oxide or hydroxide.
[0091] The agquecus carrier may contain water, and is
preferably used by mixing with an organic sclvent which is
soluble in water. In general, in a step of hydrolyzing a
metal salt in an aqueous system to form a hydroxide or an
20 oxide, it is known that mixing of a small amount or large
amount of an organic solvent thereto converts a hydrolyzed
product of the metal salt into an oxide. As the
water-soluble organic solvent to be used in the production
method ¢f the second invention, almost any organic sclvent,
25 used for directly converting the hydrolyzed product of the

metal salt into an oxide and capable of mixing with water,

may be used.



t he polyner include alkali netal salts such as a sodiumsalt and a
potassiumsalt. Preferred exanples of other water-soluble polyner include
alginic acid and/or a salt 10 thereof, and carboxynmethyl cellul ose and/or a
salt thereof. [0090] Mass of the netal sat® and the water golagyss-goal yner
is preferably set such that the netal salt is 60 mass% or nore, preferably
60% to 99% or nore, and nore preferably 85%to 99% when the netal salt is
converted into 15 a netal oxide or hydroxide. [0091] The aqueous carrier
may contain watéfpoand i s Rraferablyf usech byraaxi agsaitdnanincgadee sol vent
which is soluble in water. In general, in a step of hydrolyzing a netal
salt in an aqueelsochp$temdio akonataahylly ethdeicdr, and2lsaxtdeandt ; ids Ksown
that m xing of a small amount or large anount of an organic solvent thereto
converts a hydrelhyzeds ¢riocuediof, tdwpmiadichl tariditm tameakicde. kAs dke

wat er - sol ubl e organic solvent to be used in the production nethod of the
second i nventi oauchl apsiceamynegr gamiatisselyrs t25 g fafudid eeltlhylene
converting the hydrolyzed product of the nmetal salt into an oxide and

capabl e Bf mi xi gyywelb swiemhavimmy abecused] a2 WRHIBRF82BCTo r [10092] adanpl es
of such organic solvent include: alcohols such as nethanol, ethanol, and

i sopropanol ; dietsylstuehgagcel habadeeherpr epanedkohetant ybthanedi alnd ket ones
such as acetone; furans such as tetrahydrofuran; ethylene 5 glycols each
havi ng a nol ecukarowekghinel . 200 or |ess; and
[0083] Regarding a mixed ratio of such water-soluble
crganic solvent, the ratio of water: water-soluble organic
10 solvent iswithin a range of abocut 1:9to 9:1 inweight ratio.
After completion of the reaction, washing with
water-containing alcohol or the like is preferably
performed to remove an excess salt.
[0094] Preferred examples of the base for forming the
15 metal oxide or hydroxide include alkali metal hydroxides
such as sodium hydroxide and potassium hydroxide. An
addition amount of the base is preferably equal to or
slightly more than the amount of the metal salt.
[0095] The composite obtained after a while through
20 a reaction of the water-soluble polymer, the water-soluble
metal salt, and the base in an aqueous carrier precipitates
through centrifugaticon or the like. The precipitate is
washed with an aqueous carrier containing the organic
solvent once or several times, sO unnecessary reaction
25 products can be removed.

f0096] The aquecus carrier used for washing the

precipitate contains water and the organic solvent. A



et hyl ene gl ycol nonoethers such as nethoxyet hanol and ethoxyethanol. [0093]
Regarding a m xed ratio of such water-soluble organic solvent, the ratio of
wat er: water-sol uble organic 10 solvent is within a range of about 1 : 9 to
9: 1 in weight ratio. After conpletion ofizghe reaction, washidxgw-tphT

wat er - cont ai ni ng al cohol or the like is preferably perfornmed to renove an
excess salt. [0094] Preferred exanples of the base for formng the 15 netal
oxi de or hydroxide include alkali netal hydroxides such as sodi um hydroxi de

and potassi um hpdirexhdageARNr wadd t iion tagougtcohstberbase fsr prafiermapliy equal
to or slightly nore than the anount of the netal salt. [0095] The conposite

obtai ned after pruehekenthrough 980,51 ¥ eael aorofp tde: was By 350t ybl @ vealkyner,
the water-soluble netal salt, and the base in an aqueous carrier

precipitates thheugh degindifligahiaie @intiher bikenitheo Prect pitiad @iixed.washed
W th an aqueous carrier containing the organic solvent once or several

times, so unnecessany¥ ££a&tBAre2Bhpr gdUebesCanrbeciefByedashQ@d6k sThe
aqueous carrier used for washing the precipitate contains water and the

organi ¢ sol vent yzAe 30c6F: £6Q58g ROIoREr Cant @08 elorMatigr ik Ades aiepusy
carrier for washing is preferably 10 to 90 vol% and nore preferably 30 to

70 vol % thoughtdepengbng, omd heo ke nehrOf « OI19BNT 1) Q) VANt 10, be tiiiex@dng 10
the case where the aqueous carrier for washing is a

of alcchel is not particularly limited so long as it 1is
water-soluble, and one kind of alcohol ¢r two or more kinds
thereof may be used.

10 [0057] After such treatment, the precipitate is dried,
50 the composite of the second invention can ke obtained.
The drying is performed by air drying under heating at 30
to 100°C for about 1 to 24 hours.
[0098] After a while, a composite including the

15 water-soluble polymer and the metal oxide or hydroxide in
a whisker shape entangled together is cbtained. The
composite includes the composed water-soluble polymer, and
thus the composite alone has an excellent action of
uniformly dispersing in an agueous carrier. The composite

20 is in a whisker shape, and thus dces not provide very white
appearance and has high transparency. The compcsite has
an excellent UV-protecting effect, and thus is preferred
as a raw material for a UV-protecting cosmetic without
providing white appearance.

25 [0099] The composite is calcined at 500 to 1,000°C in

an oxidizing atmosphere, so the water-scluble polymer can

be burned off, and a metal oxide in a whisker shape may be



5 water-containing al cohol, a water content is preferably 20 to 80 vol %
and nore preferably 30 to 70 vol % The kind of alcohol is not particularly
limted so long as it is water-soluble, and one kind of alcohol or two or
nore kinds thereof may be used. 10 [0097]31After such treaprerizgsihecT
precipitate is dried, so the conposite of the second invention can be
obtained. The drying is perforned by air drying under heating at 30 to
100C for about 1 to 24 hours. [0098] After a while, a conposite including
the 15 wat er-soFabhedpol ynmer and the netal oxide or hydroxide in a whisker
shape entangl ed together is obtained. The conposite includes the conposed
wat er - sol ubl e pobyeer, and (4)husxtdwen£ormosi 4 6 tad ®ner hass pin excesdeahdact i on
of uniformy dispersing in an aqueous carrier. The conposite 20 is in a

whi sker shape, andetbusndoes not provide very white appearance and has high
transparency. The conposite has an excellent UV-protecting effect, and thus

is preferred as a raw natestad ] f9Fedathh P50t £6E | HPi 608HEEHE WeEHAYL
provi di ng white appearance. 25 [0099] The conposite is calcined at 500 to

1,00C i & an oxh@kzt NGn af SOSHEL €5 e 50z dd & MARIIUEDI P 118 P Rloyi®s 1¢aN o £he
burned off, and a netal oxide in a whisker shape may be 31 OP- C6058- PCT
formed. [0100] ¢H3 sExternahvenepanat inpréoerskiindit Se€omtihd B¥APLERe
in a cosmetic of the second invention is preferably 0.1 to
30 mass%, and more preferably 1 to 20 mass% in total. The
content varies depending on the form and kind of the
10 external preparation for skin, but the content of the
composite within the above ranges provides an excellent
UV-protecting effect without unnatural finish with white
appearance when the external preparation for skin is used.
[0101)] As the external preparation for skin of the
15 second invention, a commonly known powder-containing
external preparation for skin may be used without
particular limitation. Preferredexamples of the external
preparation for skin of the seccnd invention include: a
UV-protecting cosmetic such as sun care milk, sun care
20 powder, or sun block; and a makeup cosmetic such as under
makeup, foundation, control color, or pressed powder.
Especially preferred examples of the external preparation
for skin of the second invention include a summer makeup
cosmetic and the like. Regarding a form thereof, the
25 external preparation for skin of the second invention may

be applied to any form of: a two-layer dispersion lotion,

emulsification, powder, oil, or the like. Particularly



An external preparation for skin of the second 5 invention is characterized
by including the conposite of the second invention. A preferred content of
the conposite in a cosnetic of the second invention is preferably 0.1 to
30 mass% and nore preferably 1 to 20 mass® in total. The gonisent \wari es
depending on the formand kind of the 10 external preparation for skin, but
the content of the conposite within the above ranges provides an excell ent
UV-protecting effect without unnatural finish with white appearance when

t he external prepafatired farmskidiudceusetvo-]10101]dAspé hei extlertnain and
preparation for skin of the 15 second invention, a conmmonly known

powder - cont ai ni agul exf écaaiopr epahatbonainingkan mayebasusedraetrhout
particular Iimtation. Preferred exanples of the external preparation for
skin of the secontlo?hventi dme bekedeaalg rdds piiol @ tfomgs KOs et tige Sechnals sun
care mlk, sun care 20 powder, or sun block; and a nmakeup cosnetic such as
under makeup, fguadaibtonpagonbnokiaokorarbttpaessedmpondear. uskspeaei al |y
preferred exanpl es of the external preparation for skin of the second

i nventiof incl ugenarsundetermkeuprescosaeiss Bnd diben lirkeddRegarditag taef orm
thereof, the 25 external preparation for skin of the second invention may

be applied to anymposimefofathwoskayed dhspacsban lotion, enulsification,
powder, oil, or the like. Particularly 32 OP-C6058-PCT preferred form

includes a two-fayes]di spersiafetoid eRanpde seiubsichi £aii ©fa epebrpenkaitni ng
an aqueous carrier.
include: o0ils and waxes such as macadamia nut oil, avocado
oil, corn oil, ¢live ¢il, rapeseed o0il, sesame 0il, castor

10 oil, safflower 0il, cottonseed 0oil, jojoba oil, ccoconut oil,
palm oil, liquid lancline, hydrogenated coconut oil,
hydrogenated oil, Japan wax, hydrogenated castor oil, bees
wax, candelilla wax, carnauba wax, 1bota wax, lanocline,
hydrogenated lancoline, hard lanoline, and jojoba wax;

15 hydrocarbons such as liquid paraffin, squalane, pristane,
ozokerite, paraffin, ceresin, vaseline, and
microcrystalline wax; higher fatty acids such as oleic acid,
isostearicacid, lauricacid, myristic acid, palmitic acid,
stearic acid, behenic acid, and undecylenic acid; higher

20 alcohols such as cetyl alcohel, stearyl alcohol, isostearyl
alcchol, behenyl alcohol, octyl dodecanol, myristyl
alcohol, and cetostearyl alcohol; syntheticester oils such
as cetyl isooctancate, iscopropyl myristate, hexyldecyl
isostearate, diisopropyl adipate, di-Z-ethylhexyl

25 sebacate, cetyl lactate, diisostearyl malate, ethylene

glycol di-2-ethylhexanocate, neopentyl glycol dicaprate,

glycerin di-2-heptyl undecanocate, glycerin



[0102] The external preparation for skin of the second invention may
contain an arbitrary conponent used in a 5 general external preparation for
skin in addition to the conposite of the second invention. [0103] Preferred
exanpl es of such arbitrary conponent incligle: oils and waxgs csuch-as

macadam a nut oil, avocado oil, corn oil, olive oil, rapeseed oil, sesane
oil, castor 10 oil, safflower oil, cottonseed oil, jojoba oil, coconut oil,
palmoil, liquid |Ianoline, hydrogenated coconut oil, hydrogenated oil,

Japan wax, hydrogénatedhgakbannobke, beesmenhylotardelanel a wax, carnauba wax,
i bota wax, |anoline, hydrogenated |anoline, hard |anoline, and jojoba wax;
15 hydrocar bonstsueb-ashlifukdnparaf fimmesgual @ner opdh & trarid,s o sazekerdd, e,
paraffin, ceresin, vaseline, and mcrocrystalline wax; higher fatty acids
such as ol ei ¢ ashd, pehsasteahirctati detlhaupi-eadiydhemphiosttie¢ acicthaipal mtic
acid, stearic acid, behenic acid, and undecyl enic acid; higher 20 al cohols
such as cetyl atecohshi]lostearylical eehalimetBospearyllcalagehol , behenyl

al cohol, octyl dodecanol, nyristyl alcohol, and cetostearyl al cohol;
syntheti b estermethglphehylpsleet Ybxhseocbandapaeniysopnepyll omehiest at e,

hexyl decyl isostearate, diisopropyl adipate, di-2-ethylhexyl 25 sebacate,
cetyl lactate, diytsosteiryi alatesuehhy eneangkygok ydilo2=girhylihexamest e,

neopentyl glycol dicaprate, glycerin di-2-heptyl undecanoate, glycerin 33

OP- C6058- PCT  tdéc2methyl bexanpaheastloRBhBY | ppapaBeethylcyclohexane
siloxane; o0ils such as silicone o0ils including modified
polysiloxanes such as amino-modified polysiloxane,

10 polyether-modified polysiloxane, alkyl-modified
polysiloxane, and fluorine-modified polysiloxane; anionic
surfactants such as fatty acid soap (such as sodium laurate
or sodium palmitate), potassium lauryl sulfate, and alkyl
sulfaté triethanolamine ether; cationic surfactants such

15 as stearyl trimethylammonium chloride, benzalkonium
chloride, and lauryl amine oxide; amphoteric surfactants
such as an imidazoline-based amphoteric surfactant (such
as Z-cocoyl-2-imidazoliniumhydroxide-l-carboxyethyloxy
disodium), a betaine-based surfactant (such as alkyl

20 betaine, amido betaine, or sulfobetaine), and acyl methyl
taurine; nonionic surfactants such as sorbitan fatty acid
esters {(such as sorbitan monostearate and sorbitan
sesquloleate), glycerin fatty acid acids (such as glycerin
monostearate), propylene glycol fatty acid esters (such as

25 propylene glycol monostearate), a hydrogenated castor oil

derivative, glycerin alkyl ether, POE scrbitan fatty acid

esters (such as POE sorpitanmoncoleate and polyoxyethylene



tri-2-ethyl hexanoate, trimethylol propane triisostearate, and
pentaerythritol tetra-2-ethyl hexanoate; a chain polysiloxane such as

di et hyl pol ysi | oxane, 5 net hyl phenyl pol ysi | oxane, or di phenyl pol ysi | oxane;
cyclic polysiloxane such as octanethylcyclqfetrasiloxane, gp-cgosg-poT
decanet hyl cycl opent asi | oxane, or dodecanet hyl cycl ohexane siloxane; oils
such as silicone oils including nodified polysiloxanes such as

am no-nodi fi ed pol ysil oxane, 10 pol yet her-nodified pol ysil oxane,

al kyl -nodi fi ed spsbysihoxanestandatéyprroe- spdbited pakygi kexanestarisonic
surfactants such as fatty acid soap (such as sodiumlaurate or sodium

palmtate) , potasshum perHybrisutdamencandrakkyl, psulfigte tini £ihapakaai ne
ether; cationic surfactants such 15 as stearyl trinmethylamoni um chloride,

a

benzal koni um chtpeide; s dauo-@aridee ioxhdeo iamphelenite )suprbackanty such

as an imdazoline-based anphoteric surfactant (such as _

2-cocoyl - 2-i m dazoh le@t@rmy@g@ash%ﬂaopﬁé@@%ygﬁ@m@@bl flbaedi Bt e #hd POE

bet ai ne- based surfactant (such as alkyl 20 betaine, am do betaine, or

sul fobetgi ne) ,qageaeyte MPIHDA a1kaurd g r DO 6 S aCtRALS gUeB-a%
sorbitan fatty acid esters (such as sorbitan nonostearate and sorbitan
sesqui ol eate), @iyeer] pdatdikaAcCbleasidsthedsh( asc8! yEadm nommnoshearate),
propyl ene glycol fatty acid esters (such as 25 propyl ene gl ycol

nonost earate), & hyey ogenatedi eastmie aide derjivatine.s glsyeer ba abkykoet her,

PCE sorbitan fatty aci esters (such as PCE sorbitan nonool eate and
pol yoxyet hyl ene; 3de &t G6OOBa KEdy1 ether); tetronics; POE castor

cil/hydrogenated castor 0oil derivative {(such as POE castor

10 0il and POE hydrogenated castor c¢il), sucrose fatty acid
ester, and alkyl gluccside; polyhydric alcohols such as
polyethylene glycol, glycerin, 1,3-butylene glycol,
erythritol, sorbitol, xylitol, maltitol, propylene glycol,
dipropylene glycol, diglycerin, isoprene glycel,

15 1,2-pentanedicl, 2,4-hexanediol, 1,Z2-hexanediol, and
1,2—octanediol; a humectants such as scdium pyrrolidone
carboxylate, lactic acid, and sodium lactate; powder which
may be subjected to surface treatment such as mica, talc,
kaolin, synthetic mica, calcium carbonate, magnesium

20 carbenate, silicic anhydride (silica), aluminum oxide, and
barium sulfate; inorganic pigments which may be subjected
to surface treatment such as red oxide of iron, vellow oxide
of iron, black oxide of iron, cobalt oxide, ultramarine,
prussian blue, titanium oxide, and zinc oxide; pearling

25 agents which may be subjected to surface treatment such as
titanium mica, fish scale foil, and bismuth oxychloride;

organic dyes which may be changed to lake such as Red No.



sorbitan nonostearate), POE sorbitol fatty acid esters (such as

POE- sor bi t ol nonol aurate), POE glycerin fatty acid esters (such as
PCE- gl yceri n nonoi sostearate), PCE fatty acid esters (such as pol yethyl ene
gl ycol nonool eate and PCE 5 distearate) , #OE al kyl ethers psugh sas pPeE
2-octyl dodecyl ether), PCE al kyl phenyl ethers (such as PCE nonyl phenyl
ether), pluronics, POE/ POP al kyl ethers (such as POE/ POP 2-decyl tetradecyl
ether); tetronics; PCE castor oil /hydrogenated castor oil derivative (such
as PCE castor 2020i%edamnd POEshyHeagesatzEed caztiarowiib)., 4 SUET @S el atow ,aci d
ester, and al kyl glucoside; polyhydric al cohols such as polyethyl ene

gl ycol, glycerinellod-thut ¥, eredgiycalos, regtingi tzdg, gedbid 0122 Xybirkelge

mal titol, propylene glycol, dipropylene glycol, diglycerin, isoprene
glycol, 15 1, 2-pentaedirelg N3, 42 hgxanedi®f Nol, 20kexasetbelNo a3, Blue

1, 2-octanediol; a hunectants such as sodi um pyrrolidone carboxylate, lactic

acid, and sodi umpl agt@tesn peWdErl Wik ey, belsuhjeréetioct. 0z sy baganic
treatment such as mica, talc, kaolin, synthetic mca, calcium carbonate,

nmagnesi um 20 capbedatesushl hei panhydni denéspbiveay, akuriynum oxide, and
barium sul fate; inorganic pignents which may be subjected to surface

treatment such gs1yeecRxtde10fel MO ory gblv@wroxife ardbriyhaBpohhack cesinde of
iron, cobalt oxide, ultramarine, prussian blue, titanium oxide, and zinc

oxi de; pearlinge25s0geats MpaGh Ay dBensehjcested-bassurface ddBaiientnsuch

as titaniummca, fish scale foil, and bisnuth oxychloride; organic dyes

whi ch may be changed:h011akecsdchadsdRed MNesorbent; a salicylic
acid-based UV absorbent; a cinnamic acid-based UV

10 absorbent; a benzophenone-based UV absorkent; a
sugar-based UV absorbent; UV absorbents such as
2-{2'-hydroxy-5'-t-octylphenyl}benzotriazole and
4-methoxy-4'-t-butyldibenzoylmethane; lower alcohols
such as ethanol and isopropanol; vitamin A and a derivative

15 thereof; wvitamin B such as a vitamin Bs hydrochloride,
vitamin B¢ tripalmitate, vitamin By dioctancate, vitamin
B, or a derivative thereof, vitamin B;;, and vitamin Bys or
a derivative thereof; wvitamin E such as oa-tocopherol,
B-tocopherol, y-tocopherol, and vitamin E acetate;

20 vitamins such as vitamin D, wvitamin H, pantothenic acid,
pantethin, and pyrroloquinoline quinone; and an
antibacterial agent such as phenoxyethancl. Those
components can be treated by a conventional method, to
thereby produce the external preparation for skin of the

25 second invention.

Examples

[0104]



35 OP-C6058-PCT 202, Red No. 228, Red No. 226, Yellow No. 4, Blue No. 404,
Yel l ow 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, Geen No. 201, Violet
No. 201, and Red No. 204; organic 5 powdefgsuch as polyet byl ene spowiar,

met hyl pol ynet hacryl ate, nylon powder, and an organopol ysil oxane el astomner;
a par aam nobenzoi ¢ aci d-based UV absorbent; an anthranilic acid-based W
absorbent; a salicylic acid-based UV absorbent; a cinnam c acid-based UV 10

absorbent; a benZOphe@@ﬁ@i@@ﬁ@QrPM%@b%QéQ@H%ﬁﬁ%eﬁ%&ﬁﬁm@@iﬂ&eH%s%&%%%@ent;
UV absorbents such as 2-(2'-hydroxy-5'-t-octyl phenyl)benzotriazole and

4- met hoxy- 4" -t - bt pbdibgazayh et hane: rhoulEcakeohghapi1such age ephagehtand
i sopropanol ; vitamn A and a derivative 15 thereof; vitamn B such as a

vitamin B6 hydroghLberigg, isvbbambisBe hbtpakpitabecovichanenaR1disoct anoat e,
vitamn B2 or a derivative thereof, vitamn Bl12, and vitam n Bl15 or a
derivative theregipsyitam negzsych ass a-tocopherol, (3-tocopherol,
y-tocopherol, and vitam n E acetate; 20 vitam ns such as vitamn D, vitamn

H, pantoghenic acid, zpaatethidhe aRd DYrAlRAYiIROLY Nen gui NOPe; - ahd an 1
anti bacterial agent such as phenoxyet hanol. Those™ conponents can be treated

by a conventiongl peihags$Q vddhenehy pnoduce the, e mahplapanali gy for
skin of the 25 second invention. Exanples
and water (41 g), to thereby prepare Liguid A. 3 N caustic
soda (56 g) was gradually introduced into Liquid A under
stirring at room temperature, and the whole was heated
i0 immediately after a total amount was introduced. After the
temperature had reached 50°C, azobisisobutyronitrile
(0.02 g) was added. The resultant was continuously heated,
maintained at a reflux temperature for 1 hour, and cocled.
After cocling, an operation of decantation and filtraticn
15 by using water was repeated three times, and an cbtained
precipitate was dried at 90°C for 4 hours, to thereby obtain
a dried product (5.2 g). 95% of the dried product was
wurzite zinc oxide. That 1is, the precipitate was a
composite (Composite la) of fine particle zinc oxide and
20 acrylic acid containing 95 mass$ of spherical fine particle
zinc oxide and 5 mass$% of polyacrylic acid. Zinc oxide had
a spherical shape and a particle size of 0.03 pym. Fig. 1
shows a microphotograph of this precduct. Fig. 1 reveals
that spherical fine particle zinc oxide forms a composite
25 with acrylic acid.
10108] <Example 2>

Zinc chloride {9 g) and polyacrylic acid (degree of



[0104] 36 OP-C6058-PCT Hereinafter, the present invention will be described
in nore detail with reference to exanples. The present invention is
obviously not limted to the exanples. [0105] <Exanple 1> 5 Zinc nitrate
hexahydrate (18 g) and acrylic acid (1 g)zmere dissolved igp_agfixedsol vent
of nmethanol (134 g) and water (41 g) , to thereby prepare Liquid A N
caustic soda (56 g) was gradually introduced into Liquid A under stirring
at roomtenperature, and the whol e was heated 10 i medi ately after a total

anount was i ntredugedri Akt ebntbe s ieoper et ufe hadk rEahed &PGn a mixed
azobi si sobutyronitrile (0.02 g) was added. The resultant was conti nuously

heated, maint aiaedent @fr@%y%olew@sagwgnBowa%ehaowga and eeokedrephfter
cooling, an operation of decantation and filtration 15 by using water was

repeated three %i’é@§re andgana obt aiged cpiLGiPidate was Jrived ata20G1her 4
hours, to thereby obtain a dried product (5.2 g). 95% of the dried product

was wurzite zingr pxhdead Tt 1.5quihe PREEHRIH B e WS tar o SPRBASELAture,
(Conposite la) of fine particle zinc oxide and 20 acrylic acid containing 95

nmass% of sspheri gad thieneh ®BE tiagl 1fea Z AC 0 Sler 88d £ RS SoRe0f o 001 ¥aSkki ¢
acid. Zinc oxide had a spherical shape and a particle size of 0.03 pm Fig.

1 shows a m crephof0gF sdhced, thl SnPf g tatr Bl Gefh e VRAIs: rAthale SRhteni cal
fine particle zinc oxide forns a conposite 25 with acrylic acid.
hour, and cooled. After cooling, an operation of
decantation and filtration by using water was repeated
three times, and an obtained precipitate was dried at 90°C

10 for 4 hours, to thereby obtain a dried product (5.9 g}. 85%

of the dried product was wurzite zinc oxide.
[0107] <Example 3>
Iron chloride (10 g) and methyl methacryliic acid (2.3
g) were dissoclved in a mixed solvent of ethoxyethanol (116

15 g) and water (140 g), to thereby prepare Liquid A. & N
caustic soda (37 g) was gradually introduced into Liquid
A under stirring at room temperature, and the whole was
heated immediately after a total amcunt was introduced.
After the temperature had reached 50°C,

20 azobisisobutyronitrile (0.04 g) was added. The resultant
was continucusly heated, maintained at a reflux temperature
for 1 hour, and cooled. After cooling, an coperation of
decantaticn and filtration by using water was repeated
three times, and an obtained precipitate was dried at 90°C

25 for 4 hours, to thereby obtain a dried product (5.6 g). 75%

of the dried product was Fe,03; type iron oxide.

[(0108] <hbxample 4>



[0106] <Exanple 2> Zinc chloride (9 g) and polyacrylic acid (degree of 37
OP- C6058- PCT pol yneri zation of 5,000) (2 g) were dissolved in a m xed

sol vent of ethanol (116 g) and water (91 g), to thereby prepare Liquid A 6
N caustic soda (31 g) was gradually introguced into Liqui¢pAcyndgrpstri rring
at roomtenperature, 5 and the whole was heated 20 mnutes after froma
total amount was introduced, maintained at a reflux tenperature for 1

hour, and cool ed. After cooling, an operation of decantation and filtration
by using water was repeedetumtfeeeath®sidandlangpbiainpdlpbeekpht/atgenas
dried at 90C 10 for 4 hours, to thereby obtain a dried product (5. 9 g) .
85% of the drie¢d) producitaVas \BugZiteraidics axiwel in020KhnsEXxanp$ e;)3>tbr on
chloride (10 g) and nmethyl nethacrylic acid (2.3 g) were dissolved in a

m xed sol vent othetboxyetbpast (1d6idlh.g)6 andcawdeic (d4820)51t@) theseby
prepare Liquid A. 6 N caustic soda (37 g) was gradually introduced into

Li quid A undergsidn&ibhg ait roomd@nparatuce, dand:ider ol er Was atheated

i medi ately after a total anobunt was introduced. After the tenperature had

reached 50C, 20t&rpbistSodUtyHONHS he1e0wh4 1atvas adtadh a e, ragdt ant
was continuously heated, nmaintained at a reflux tenperature for 1 hour, and

cool ed. After ceetiNgama@inopesatindrefiucdacanmtatdondddeémpérathog Hydusi ng
wat er was repeated three tines, and an obtained precipitate was dried at
90C reached 50°C, sodium peroxosulfate (0.04 g) was added, and
the mixture was maintained at the same temperature for 16
~hours. The resultant was filtered while the temperature
10 was maintained at 60°C, and an operation of decantation and
filtration by using separately prepared water at 60°C was
repeated three times, and an obtained precipitate was dried
at 90°C for 4 hours, toc thereby obtain a dried product (5.1
g). 80% of the dried product was rutile-type titanium
15 oxide.
[0109] <Example 5>
Gold chloride (1 g) was dissclved in a mixed solvent
of isopropanol {100 g} and water (300 g), to thereby prepare
Liquid A. In addition, trisodium citrate (0.65 g) was
20 dissolved in water (100 g), to thereby prepare Liguid B.
Liguid A was heated to a reflux temperature, and Liquid B
was dropped thereintowhile Liquid Awas stirred. The whole
was maintained at the same temperature for 1 hour, and
cooled. After cooling, an coperation of decantation and
25 filtration by using water was repeated three times, and an

obtained precipitate was dried at 90°C for 4 hours, to

thereby obtain a dried product (0.6 g). 90% of the dried



25 for 4 hours, to thereby obtain a dried product (5. 6 g) . 75% of the
dried product was Fe2G3 type iron oxide. [0108] <Exanple 4> 38 OP-C6058- PCT
Titaniumtetrachl oride (12 g) and pol yoxyethylene (9) acrylate (2.5 g) were
di ssolved in ethanol (165 g) , to thereby prepare Liquid A 6 N caustic
soda (51 g) was gradually introduced int®diquid A under skitgkihng-atTroom 5
tenperature, and the whole was heated i medi ately after a total anount was
i ntroduced. After the tenperature had reached 50C, sodi um peroxosulfate
(0.04 g) was added, and the m xture was naintained at the same tenperature
for 16 hours. gheduesuldantowasifialteoed.while the tenperature 10 was
mai nt ai ned at 60C, and an operation of decantation and filtration by using
separately prepadeddivat er atE:600was>repeated three tinmes, and an obtai ned
precipitate was dried at 90C for 4 hours, to thereby obtain a dried product
(5.1 g). 80% of the Thea edipriqeieduaas Or. GBI 4 eotfypeatipl an yad Wb oxi(des
[0109] <Exanple 5> Gold chloride (1 g) was dissolved in a mxed sol vent of
i sopropanol (1068LY)weardimnated:C3Q0ig)c a F00thETey g epaiet hé v Ik Aasl n
addition, trisodiumcitrate (0.65 g) was 20 dissolved in water (100 g), to
t her eby Preparesti guedaB.200 rgui thA1Wasaheatad boopel eblrux: ierperatuse, and
Liqguid B was dropped thereinto while Liquid A was stirred. The whole was
mai nt ai ned at thengeéiect enpenpl usedf @f spehottl, aB8dthereby prepare
Dispersion ligquid A. 100 g of Dispersion liquid A was
sampled, and water was added to a tctal amount of 1,000 g,
to thereby obtain Aqueous paint 1A. A remainder of
10 Dispersion liquid A was stirred at 6,000 rpm for 6 minutes
(Condition 2) with a disperse stirrer (blade length of 3
cm) for redispersion. Then, 100 g of the resultant was
sampled, and water was added to a total amount of 1,000 g,
to thereby obtain Aqueous paint 1B.
15 [0111] <Example 7>
The dried product {(0.176 g) of Example 2 was treated
in the same manner as in Example 6, to thereby obtain Agqueous
paints 2A and ZB.
[0112] <Example 8>
20 The dried product (0.2 g) of Example 3 was treated
in the same manner as in Example 6, to thereby cbtain Aqueous
paints 3A and 3B.
[C113] <Example 9>
The dried product (0.188 g) of Example 4 was treated
25 in the same manner as in Example 6, to thereby obtain Aqueous

paints 4A and 4B.

[0114] <Example 10>



cool ed. After cooling, an operation of decantation and 25 filtration by
using water was repeated three tinmes, and an obtained precipitate was dried
at 90C for 4 hours, to thereby obtain a dried product (0.6 g) . 90% of the
dried 39 OP-C6058-PCT product was colloidg gold. [0110] sBxapplg_&xThe
dried product (0.58 g) of Exanple 1 and water (300 nl) were introduced into
a 500-nL beaker, and the whole was 5 stirred at 200 rpmfor 1 hour with a
propeller stirrer (blade length of 4 cn), and di spersed, to thereby prepare

Di spersion liquid A 109 @ 0fd Bispers o 11 gy & A RspI1saphed, taedrwat er
was added to a total amount of 1, 000 g, to thereby obtain Aqueous paint

1A. A remai nder i 8fc nEOs dhé REMSIe@Na 11 GUEEafb W8S , Std Ehed edt, &t@ﬂ@z&%l@@bﬁ@r 6
mnutes (Condition 2) with a disperse stirrer (blade |ength of cm for

redi spersion. Themtd00n 0208 the resultant was sanpled, and water was added
to a total amount of 1, 000 g, to thereby obtain Agueous paint 1B. 15

[0111] <Exanpl e[gz1dhe dri edrgyodiiedmdi®: 16 g) of Exanple 2 was treated in
the sane manner as in Exanple 6, to thereby obtain Aqueous paints 2A and

2B. [011g] <Exanple 8 dhes ¢ iredmpneduct o 8.2 1@ pobaExanm e iesnkr eat ed

in the sane manner as in Exanple 6, to thereby obtaln Aqueous paints 3A and
3B. fellowing procedure, and an average particle size (um) of

each of Comparative Examples 1 to 4 was measured by using
a laser diffraction scattering particle size distribution
meter {(wet). The average particle size (pm) of each of
10 Aquecus paints 1A to 5B was measured in the same manner.
Table 1 shows the results.
[0116] Table 1 reveals that each of Aquecus paints 1A
to 5A and 1B to 58 employing the composition of the present
invention produced by the production method of the present
15 invention is easily dispersed as primary particles even
with very weak stirring force regardless of stirring force
during dispersion. This result indicates that inorganic
particles are present independently from one another even
in powder form. In contrast, commercially available
20 inorganic particles cf Comparative Examples 1 te 3 cannot
be each dispersed as particles having a particle size of
a catalogue value even under strong stirring force. That
is, the commercially available inorganic particles in
powder form form strong aggregates, and the aggregates
25 cannot be broken easily.
{0117] <Comparative Example 1>

0.15 g of commercially available fine particle zinc



[0113] <Exanple 9> The dried product (0.188 g) of Exanple 4 was treated 25
in the same manner as in Exanple 6, to thereby obtain Aqueous paints 4A and
4B. [0114] <Exanple 10> 40 OP-C6058-PCT The dried product (0.1 g) of
Exanple 5 was treated in the sanme nmanner as in Exanple 6, &g_{sggg%é bt ai n
Aqueous paints 5A and 5B. [0115] <Test Exanple 1> 5 Conparatfiv les 1
to 4 were produced through the follow ng procedure, and an average particle
size (pm of each of Conparative Exanples 1 to 4 was neasured by using a

laser diffract i&(‘ic‘?&gic%wg{ L ,ng Mﬁ%g‘éo%a%‘g%ﬁl%i $hhlebut io(?'@:slgﬁt gégéﬁ’% ue 1€

averagedpartiﬁle Sl z of $a§| X gueous palrts .
nmeasured in e - :

revealstphat Fgé:ﬁgg)X§E§?%%$%%?nfgnﬁ%ﬁ'?égé%ﬂgﬁgﬁ%§4¥§c§%qé#%}é§?§§§?ge f
conposition o r - n e [ od o
thgppresent 15‘%%3%%% Sﬁﬂﬁga%ggfléf8?%%%?@5%%g§p%$%gaégéggﬁgfc?%gggven W th

very weak sti ”'H{C\tgrtcfo%f{% 693" 4l ess_of b%railgerx_j.ngTEQr&ﬁolng[@ig%giﬁ:%%r§ic0n'

This result indicates t iTnorganic particles are presen ependent |y
L£om ones anot o PYg e HOMIGE 10 L BCRILISS Ly OIS sl aughhabl
dispersed as parfiglgs havling &R LLg! & §128 Py prepare Dispersion
ligquid F. 100 g of Dispersion liquid F was sampled, and
water was added to a total amcunt of 1,000 g, to thereby
obtain Comparative Example 1A. A remainder of Dispersion
10 liguid F was redispersed under Conditicn 2. 100 g of the
resultant was sampled, and water was added to a total amount
of 1,000 g, to thereby obtain Comparative Example 1B.
[0118] <Comparative Example 2>
0.15 g of commercially available fine particle
15 titanium oxide powder (average particle size = 0.023 pm
(catalogue value)) was sampled, and was treated in the same
manner as in Comparative Example 1, to thereby cbtain
Ccmparative Examples ZA and 2B.
[011G] <Ccomparative Example 3>
20 0.15 g of commercially available fine particle
colcothar (red oxide of iron) powder {average particle size
= 0.06 um {catalogue value)) was sampled, and was treated
in the same manner as in Comparative Example 1, to thereby
obtain Comparative Examples 3A and 3B.
25 [0120] <Comparative Example 4>

A commercially available gold colloid dispersion

(average particle size = 0.01 pum (catalogue value)) was



a catal ogue val ue even under strong stirring force. That 1is, the
comercially avail able inorganic particles in powder formformstrong
aggregates, and the aggregates 25 cannot be broken easily. [0117]
<Conparative Exanple 1> 0.15 g of comrerciglly avallable f ;%§,2|nc
41 OP-C6058- PCT oxi de powder (average particle size = ﬁﬁ%) gue
val ue)) was sanpl ed, and 0.01% sodi um pol yacryl ate (degree
pol ymeri zati on of 3,000) and water (300 ni) mere introduced |nto a 500-nL
beaker. The MhOPElH@%dS&kE&ega@Er %OgSEH 30¥ %°§ﬁ1%khﬂ %u%%PQ%at a

an to e

stirrer (blade lengt , reby prepar

D spersion 11 apkdnfny10900 8& ?%ggr8%0?0%19%'1%&9&‘@%?87%' ed: w%%d gt er

was added to a anoun her obtai n "Comnparative

Example 1A Ar r [ O_Li rsed under
Condi tion 2. gHPbH?E ﬁgg 5%%@?@§n?9&ésaé ﬂﬂkggraWﬁg %hgg%as added to a
total amount o e t Live B. 0118]
<Conparative Ex% ?99§Sg8p%5 %B %ﬁ nngrgkg ggnggéLF§€| vﬁlﬁga §%T|cﬁ£ 15
titani umoxide (aver r cIe si ze 0. 023 pm (catalogue val ue) )
was sanpl ed, an58§ggftreateﬁﬁgb3$h% same manner as in Conparative Exanple
1, to thereby obtain Conparative Exanples 2A and 2B. [0119] <Conparative
Exanpl e 3> 20 0. 15 glrable dorfeetlcisadfl yeaav@intrabb®e atdrage partitiel €ize (um)

[ A B
Example 5 0. 033 0. 031
Example 7 0. 025 0. 020
Example 8 0. 030 0. 028
Example 9 0. 220 0. 190
Example 10 0.018 0. 016
Comparative example 1 1. 020 0. 290
Comparative example 2 0. 960 0. 200
Comparative example 3 1. 200 0. 470
Comparative example 4 - 0.012

(01221 <Example 11>
Zinc nitrate hexahydrate (18 g) and acrylic acid (1
g) were dissolved in a mixed solvent of methanol {134 g)
10 and water (41 g), to thereby prepare Liquid A. 3 N caustic
soda {56 g) was gradually introduced into Liguid A under
stirring at room temperature, and the whole was heated
immediately after a total amount was introduced. After the
temperature had reached 50°C, azobisiscobutyronitrile
15 (0.02 g) was added. The resultant was continuously heated,
maintained at a reflux temperature for 1 hour, and cooled.
After cooling, an operation of decantation and filtration
by using 50% water-containing ethanol was repeated three
times, and an obtained precipitate was dried at 90°C for

20 4 hours, to thereby obtain a dried preduct (5.0 g). 95%



col cothar (red oxide of iron) powler (average particle size 0.06 pm
(cat al ogue val ue)) was sanpled, and was treated in the sanme manner as in
Conparative Exanple 1, to thereby obtain Conparative Exanples 3A and 3B. 25
[0120] <Conparative Exanple 4> A commercia]4y available gob@_ Id§gJ%

di spersion (average particle size = 0.01 pm (catal ogue value)) was ig

OP- C6058-PCT diluted with water by using a 10x10 mmcell such that a
transm ssion of light of a wavel ength of 700 nmwas 80% through neasurenent

with an integrabEngiSRRSR PREGLLESFOPG, LS tderiehy cghtial n fogparat ivvg
Example 4B. 5 [0121) [Table 1] Table 1: Results of neasurenent of average

particle size (pPhcidiBat EXHPLE G L3R 0cB3LosEXambecf @i@@%a@-tqme
Exanple 8 0.030 0.02 Exanple 9 0.220 0. 190 Exanple 10 0.018 0.016

Conparative exapphe éx%d@zgng-g%@ylﬁ@”@@&éth%ﬁt@ﬁ%qﬁbe9g Ra26Q 0,209 o
Conparative exanple 3 1.200 0.470° Conparative exanple 4 - 0.012 0122]

AL T 2 LA B heeudenle L1l a0 ALY ke ke U vere
5 polyacrylic acid. Zinc oxide had a whisker shape, and the
whisker had a minecr axis of 0.03 um and a major axis of 0.9
pum. Fig. 2 shows a microphotoegraph of this product.
[0123] <Ezxample 12>
A UV-protecting cosmetic (two-layer dispersed lotion
10 form) as an external preparation for skin of the present
invention was produced by using Composite 1b of Example 11
through a prescription shown in Table 2. That is,
components of (i) were stirred and solubilized under
heating at 80°C, and components of (ii) were dispersed
15 thereinto, to thereby obtain UV-protecting cosmetic 1.
[0124] UV-protecting cosmetic 2 containing Composite
la of Example 1 in place of Composite 1b of UV-protecting
cosmetic 1 was produced in the same manner as that described
above. Further, UV-protecting cosmetic 3 containing mixed
20 powder including 95 mass$% of commercially available fine
particle zinc oxide powder (average particle size = (.03
um (catalogue value)) and 5 mass% of sodium polyacrylate
in place of Composite 1lb of UV-protecting cosmetic 1 was

produced in the same manner as that described above.

25 [0125]) [Table 2]



10 and water (41 g) , to thereby prepare Liquid A 3 N caustic soda (56 Q)
was gradually introduced into Liquid A under stirring at roomtenperature,
and the whole was heated immediately after a total amount was introduced.
After the tenperature had reached 50C, azppi si sobutyronitrOiEJ_%Gjﬂ%g(_(béfl[z g)
was added. The resultant was continuously heated, maintainéd at a reflux
tenperature for 1 hour, and cooled. After cooling, an operation of
decantation and filtration by using 50% wat er - contai ni ng et hanol was
repeated three tines, and an obtained precipitate was dried at 90C for 20 4
hours, to thereby obtain a dried product Table€d2g). 95% 43 OP- C6058- PCT of
the dried product waspopesizi te zinc oxide. That is, thggeprecipitate was a
conposite (Conposi ) i i i i i i
containing 95 mass% of fine particle zinc oxide in a whisker shape and 5
mass% of 5 pol yacrﬁl’?"@eﬁﬁnﬁqmgi nc oxide had a whi sker 3hape, and the

whi sker had a m norl, &Busaneflidd. 03 pm and a major axis o6 0.9 pm Fig. 2
shows a m crophot ogtghi of this product. [0123] <Exangle 12> A
UV-protecting cosrr%‘ian% ;ttﬁgﬁglayer di spersed lotion 10 _f4orrr) as an external
preparation for skin of tne present invention was pro?luced by using
Conposite |b of Ex&RpIE0Lbehenpl 6t a prescription shobd in Table 2. That
is, conmponents of Ebdiumeraebstynethed candlse@l ubilized underl heating at 80C,
and conponents of higy Were dispersed 15 thereinto, e thereby obtain

UV- prot ecti ng cosnt—ztni)c 1.

Composite 1B 10
Total 100
[0126] <Test Example 2>

Sun protection factor (SPF) and protection grade of
UV-A (PA) of each of UV-protecting cosmetics 1 to 3 were
5 measured by using a back of a panelist in accordance with
rules of Japan Cosmetic Industry Association. The results
included: UV-pretecting cosmetic 1 had SPE 20.3 and PA++;
UV-protecting cosmetic 2 had SPF 17.5 and PA++; and
UV-protecting cosmetic 3 had SPF 12.4 and PA+. SPF and PA
10 of UV-protecting cosmetics 1 and 2 were higher than SPF and
PA of UV-protecting cosmetic 3, and the results confirmed
the effect of the composite of the present invention.
[0127] <Test FExample 3>
Whiteness of UV-protecting cosmetics 1 to 3 applied
15 was evaluated. Three areas of 2 cm x 4 cm were prepared
by using an inner forearm of a panelist, and 30 mg of each
of the samples was applied to each area. After 5 minutes,
brightness difference of those areas with respect to an

untreated area was measured with a Konica Minolta



il

[0124] UV-protecting cosnetic 2 containing Conposite la of Exanple 1 in

pl ace of Conposite | b of UV-protecting cosnetic 1 was produced in the sane
manner as that described above. Further, UV-protecting cosnetic 3

contai ning m xed 20 powder including 95 nmass% of connerC|abby sblgg&e fine
particle zinc oxide powder (average particle size 0. 03 pn1 al ogue

val ue)) and 5 nmass% of sodi um pol yacrylate in place of Cbnp05|te | b of
UV-protecting cosnetic 1 was produced in the sane manner as that descri bed

above. 25 [0125}o1Jahher2d. 44:P-CA0RR PCL.c lablee 3 ponent s, dass (1)
1, 2- Pent anedi ol 1, 3-Butanediol 5 Ethanol 5 Phenoxyethanol™ 0.4 POE

(20) behenyl et&%m@tf’c Bodi g O@EP&%’H@&,QV&E%%’J&@%@ 1 p¥ater 77 (ii)
Conposite 1B 10 Total 100 [0126] <Test Exanple 2> Sun protection factor

(SPF) and prot egfion, gtaden ofco oA EPALLE gachi Qh+ NV Pr ot eeLiRg cOsReELi CS

1to 3 were
2.03; and UV-protecting cosmetic 2 had a brightness

5 difference of 3.69. The results revealed that the
cosmetics of the present inventicn each had no white
appearance,

[0128] <Example 13>
Zinc chloride (9 g) and polyacrylic acid (degree of
10 polymerization of 5,000) (2 g) were dissclved in a mixed
solvent of ethanol (116 g) and water (91 g}, toc thereby
prepare Liguid A. 6 N caustic soda {31 g) was gradually
introduced into Liguid A under stirring at room temperature,
and the whole was heated 20 minutes after froma total amount
15 was introduced, maintained at a reflux temperature for 1
hour, and cooled. After cooling, an operation of
decantation and filtraticn by using 50% water-containing
ethanol was repeated three times, and an obktained
precipitate was dried at 20°C for 4 hours, to thereby obtain
20 a dried product (5.3 g) as Composite 2b. 85% of the dried
product was wurzite zinc oxide. The product was 1n a
whisker shape having a mincr axis cof 0.02 uym and a major
axls of 1.2 pm. Fig. 3 shows a microphotograph cof this
product.
25 [0129] <Example 14>
UV-protecting cosmetic 4 as an external preparation

for skin of the present invention was produced in the same



5 nmeasured by using a back of a panelist in accordance with rules of Japan
Cosnetic I ndustry Association. The results included: UV-protecting cosnetic
1 had SPF 20.3 and PA++; UV-protecting cosnmetic 2 had SPF 17.5 and PA++
and UV-protecting cosnmetic 3 had SPF 12. nd PA+. SPF and P of
UV-protecting cosnetics 1 and 2 were highggﬁthan SPF and %K ?é%QB peT
UV-protecting cosnetic 3, and the results confirned the effect of the
conposite of the present invention. [0127] <Test Exanple 3> Witeness of
UV-protecting casABbhGs IntxSn@Pplizedy A mascqydlyatedy hLee auaaseof 2
cmx 4 cmwere prepared by using an inner forearmof a panelist, and 30 ny
of each of theysanptes wash@pRided .0 gachrareari At 85spePl AU 834 spr

bri ghtness difference of those areas with respect td0 an untreated area was
measured wi th apKoni gggMaplta 45 OP- C6058-PCT colorineter. The results

i ncl uded: UV-protecting cosnetic 1 had a brightness difference of 1.26;
UV-protecting cpsiegic 2 hadrg, g ightness difference of 2.03; and
UV-protecting cosnmetic 2 had a brightness 5 difference of 3.69. The results
reveal ed that the cosnetics of the present invention each had no white
appear ance. [0128] <Exanple 13> Zinc chl orabte3(9 g) and pol yacrylic acid

(degree of 10 pol Jh&ati on of 5,000) (2 g) were dizﬁg%ved in a mxed
sol vent of ethano+%%%i6ég}~aﬁd*ma%ef—f9i~g}7—%fr$+ﬁﬁfigk————~——————u——

1, 2-Pentanediol 2
1, 3-Butanediol 5
Ethanol 5
Phenoxyethanol 0.4
POE (20) behenyl ether 0.5
Sodium carboxymethyl cellulose 0.1
Water 77
(i1)
Composite 2B 10
Total 100
5
[0131] <Example 15>
Zinc chloride (9 g) and polyvinyl alcohol {degree of
polymerization of 10,000) {2 g) were dissolved in a mixed
solvent of ethanol (116 g) and water (91 g), to thereby
10 prepare Ligquid A. 6 N caustic soda (31 g) was gradually
introduced into Liquid A under stirring at room temperature,
and the whole was heated 20 minutes after froma total amount
was introduced, maintained at a reflux temperature for 1
hour, and cooled. After cooling, an operation of
15 decantation and filtration by using 50% water-containing

ethanol was repeated three times, and an obtained
precipitate was driedat 90°C for 4 hours, to thereby obtain
a dried product (5.3 g) as Composite 3b. 85% of the dried

product was wurzite zinc coxide. The product was in a



prepare Liquid A. 6 N caustic soda (31 g) was gradually introduced into
Liquid A under stirring at roomtenperature, and the whole was heated 20

m nutes after froma total anount 15 was introduced, maintained at a refl ux
tenperature for 1 hour, and cooled. Aftep-cooling, an opesati@Rsefpcr
decantation and filtration by using 50% wat er - cont ai ni ng ethanoF was
repeated three tines, and an obtained precipitate was dried at 90C for 4
hours, to thereby obtain 20 a dried product (5.3 g) as Conposite 2b. 85% of
the dried prodpcisvas JWHRL (i 2l OXidRr Hha PugduchsWam kRdda whaisker
shape having a mnor axis of 0.02 pmand a magjor axis of 1.2 pm Fig. 3
shows a mi crophot 0ar@PM of A S FiRf 0dUGHoWw5 d G2 o TR}AB HHATE this
UV-protecting cosnetic 4 as an external preparation for skin of the present
invention was pfaduced in the same 46 OP-C6058-PCT nmanner as in Exanple 12
by using Conposite 2b in accordance wth follow ng Table 3. UV-protecting
cosnetic 4 had SPF 21.1 and PA++. [0130] [Table 3] Table 3 Conponents Mass%
(i) 1,2-Pentanediol 2 1,3-Butanediol 5 Ethanol 5

5 Industrial Applicability
[0132] The present invention can be applied to paint,

a cosmetic, and the like.



Phenoxyet hanol 0.4 PCE (20) behenyl ether 0.5 Sodi um carboxynet hyl
cellulose 0.1 Water 77 (ii) Conposite 2B 10 Total 100 5 [0131] <Exanple
15> Zinc chloride (9 g) and polyvinyl al cohol (degree of polynerization of
10,000) (2 g) were dissolved in a mxed solvent of ethanol (116 g) and
water (91 g), to thereby 10 prepare LiquidgA 6 N caustic gpdasf8d-gyTwas
gradually introduced into Liquid A under stirring at roomtenperature, and
t he whol e was heated 20 mnutes after froma total anobunt was introduced,
mai ntai ned at a reflux tenperature for 1 hour, and cool ed. After cooling,
an operation of 15 decantation and filtcakzems by using 50% wat er - cont ai ni ng
et hanol was repeated three tines, and an obtained precipitate was dried at
90C for 4 hours, to thereby obtain a dried product (5.3 g) as Conposite 3b.
85% of the dried product was wirzite zinc oxide. The product was in a 47
OP- C6058- PCT  whi skerl .shape riadang c gowilyr axdnihaf it 05cdup gl g g or  axi s
of 0.9 pm Fig. 4 shows a m crophotograph of this product. 5 Industrial
Applicability components: incrganic fine particles; and cne kind or two
5 or more kinds of compounds selected from the group

consisting of: a carboxylic acid; a carboxylic acid

derivative; a carboxylic acid polymer; and a carboxylic

acld derivative polymer each represented by the general

formula (1),

10 [Chemical formula 1]

O

R—C—0X

in the formula: R represents a hydrogen atom, or an

alkyl group or alkenyl grcup which may have one or both of

a carboxyl group and a hydroxyl group; and X represents

15 hydrogen, an alkali metal, or polyoxyethylene having 23 or

less carbon atoms.

2. The inorganic powder composite according to claim

1, wherein the carboxylic acid derivative represented by

20 the general formula {1) comprises one kind or two or more
kinds of compounds selected from the group consisting of:

an alkali salt of a mono, di, or tricarboxylic acid having

10 or less carbon atoms; and a polyoxyethylene adduct of

a mono, di, or tricarboxylic acid having 10 or less carkon



[ 01321 The present invention can be applied to paint, a cosnetic, and the
i ke. 48 OP-C6058-PCT CLAIMS 1. An inorganic powder conposite, conprising
as conponents: inorganic fine particles; and one kind or two 5 or nore

ki nds of conpounds selected fromthe groupggconsi sting of: @PC@ggggyEtg aci d;
a carboxylic acid derivative; a carboxylic acid polyner; and a carboxylic
aci d derivative polyner each represented by the general formula (1), 10
[Chemi cal fornmula 1] O Il RCGOX in the formula: R represents a hydrogen
atom or an aldadmgroup or al kenyl group which may have one or both of a
carboxyl group and a hydroxyl group; and X represents 15 hydrogen, an al kal
nmetal, or pol yoxyethylene having 23 or |ess carbon atons. 2. The inorganic
powder conposite according to claim 1, wherein the carboxylic acid

derivative represented bye ﬁ%ﬁcj@]ﬂe@%@eﬂ@éﬁﬁbgléé)a&%miﬁscoo@@akﬂnnd or
two or nore kinds of conpounds selected fromthe group consisting of an

al kali salt of jadmn, Herdin tﬂnétadeb@awiypl@Ca@l@aaéf\gvatlpv@rpw?ﬁegar bon
atons; and a pol yoxyet hyl ene adduct of a nono, di, or tricarboxylic acid
haVIng 0 or |€¥ébﬁé§éﬂ¥bd by the general fermula (1) comprises one kind
or two or more kinds of compounds selected from the group
consisting of an alkali salt of polyacrylic acid or
polymethacrylic acid, and a pclyoxyethylene adduct of
polyacrylic acid or polymethacrylic acid.
10
4. The inorganic powder composite according to any
one of claims 1 to 3, wherein
the inorganic fine particles comprises one kind of
compound or a mixture of two or more kinds compounds
15 selected from the group consisting of: a single metal; a
metal oxide; and a metal hydroxide, and
the metal comprises one kind or two or more kinds of
metals selected from the group consisting of: zinc; iron;
aluminum; magnesium; titanium; barium; manganese; cerium;
20 cobalt; calcium; cadmium; strontium; copper; chromium;

zirconium; gold; and silver.

5. The inorganic powder composite according to any
one of claims 1 to 4, wherein the inorganic fine particles
25 have a particle size of 0.1 pm or less, and the inorganic

fine particles are present independently from one ancther.



49 OP-C6058-PCT atons. 3. The inorgani c powder conposite according to claim
1 or 2, wherein the carboxylic acid derivative polyner 5 represented by the
general formula (1) conprises one kind or two or nore kinds of conpounds
selected fromthe group consisting of an alkali salt of polyacrylic acid or
pol ymet hacrylic acid, and a pol yoxyet hyl em@® adduct of pol gacrghkg-aeird or
pol ynet hacrylic acid. 10 4. The inorganic powder conposite according to any
one of clainms 1 to 3, wherein the inorganic fine particles conprises one
kind of conmpound or a m xture of two or nore kinds conpounds 15 sel ected
fromthe group consi st Mpheofinoa gsinigl @omelcal coaporetal aexicde;i nandocaanpt al
hydr oxi de, and the netal conprises one kind or two or nore kinds of netals
sel ected from tdres grfoupa tensi sbi Bg Wicreime; pefosnhtaakusd iR iABGHE[H LM
titanium bariunm manganese; ceriunm 20 cobalt; calcium cadm unm strontium
copper; chrom ufdne zpacontleg Dole) mansssidvetor®. The inorgani c powder
conposite according to any one of clains 1 to 4, wherein the inorganic fine
particles 25 have a particle size of 0.1 pmor less, and the inorganic fine
particles are present independently from one another. 50 OP-C6058-PCT 6.
The inorgani ¢ powder TOAPOSkterAECOstkPAr&Oi @NYfor skin, comprising the

inorganic powder composite according to any one of claims

1l to 6.

8. An aqueous nail enamel, comprising the inorganic

10 powder composite according to any one of claims 1 to 6.

9. An aqueous ink, comprising the inorganic powder

composite according to any one of claims 1 to 6.

15 10. An aqueous cecating material, comprising the
inorganic powder composite according to any one of claims

1 to 6.

11. A method of producing the incrganic powder
20 composite according to any one of claims 1 to 6, comprising:
dissolving a metal salt and one kind or two or more
kinds of compounds selected from the group ccnsisting of:
a lower carboxylic acid represented by the general formula
(1) and having X representing hydrogen; a polymer of the
25 lower carboxylic acid; a carboxylic acid derivative
represented by the general fcormula (1) and having X

representing an atom excluding hydrogen; and a polymer of



one of clainms 1 to 5 wherein a percentage of the inorganic fine particles
is 60 mass%or nore. 5 7. An external preparation for skin, conprising the
i norgani c powder conposite according to any one of clainms 1 to 6. 8. An

aqueous nail enanel, conprising the inorganhic 10 powder ordi ng
to any one of clalns 1to6. 9. An aqueoﬁg i nk, conpr|5|g% fﬁ? %i @ggnlc

powder conposite according to any one of clalns 1 to 6. 15 10. An aqueous
coating material, conprising the inorganic powder conposite according to

any one of claii® cdrbOxf1idhiciy HB%QQ?tQQeQﬂPQU&%PQrtQ?s&PBESQﬂh%FRﬂ¥UeV

20 conposite according to any one o al ns npri si ng ssol vi ng

a metal salt a@m%%tk'o@d 0 1Ly Qry cfrfqrdeol@ ra%%e%f . %0%%9%45%&%@0“1

t he group consisting of ower oxyllc acid represented gener al

formula (1) agq @%&b”%o%veﬁ&re%ﬁﬁt'”g hydr ogen; a pol yner of the 25 | ower
carboxylic aci a car boxylic ac derivative represented by the general

formula (1) and havigg, X, .f ept esenhingean at om excl udiog hydr qgens) apd

pol ymer of 51 OP-C60 e~carboxylrc acid rivative
wat er - mgsci bl e prganic; sal yent or a m xed liquid of water and a
wat er-m sci bl e organic soﬁvent and neutralizing the netal salt or reducing

a metal of 5 thecfRLah S8l a 2]

o)

R—C—0OX

in the formula: R represents a hydrogen atom, or an

alkyl group or alkenyl group which may have one or both of

10 a carboxyl group and a hydroxyl group; and X represents
hydreogen, an alkali metal, or polyoxyethylene having 23 or

less carbon atoms.

12. The method according to claim 11, wherein
15 the compound represented by the general formula (1)
comprises one or both of the lower carboxylic acid and a
derivative thereof, and
the method further comprises polymerizing the lower
carboxylic acid or the derivative thereof after

20 neutralization of the metal salt or reduction of the metal.

13. The method according to claim 11 or 12, wherein
the water-miscible organic solvent comprises one kind of

compound or a mixture of two or more kinds of compounds



[Chemical formula 2] 0 11 RCOX in the fornmula: R represents a hydrogen
atom or an al kyl group or al kenyl group which may have one or both of 10 a
carboxyl group and a hydroxyl group; and X represents hydrogen an al kal
metal , or pol yoxyethyl ene having 23 or Iess carbon atons hod
according to claim1l, wherein 15 the conpound representeé)by the “gener al
formula (1) conprises one or both of the |lower carboxylic acid and a
derivative thereof, and the nmethod further conprises polynerizing the | ower

carboxyl i ¢ aci deoecthe desivatée verdereafs afd g 20 ReutHald1izatden f1 t he
metal salt or reduction of the nmetal. 13. The nethod accordlng to cl'aim 11

or 12, mherelnanahgswpggbaﬁbQC|ble organi ¢ sol vent conprises one kind of
conpound or a mxture of two or nore kinds of conpounds 52 OP-C6058- PCT
selected fromthe group consisting of nethanol, ethanol, and isopropanol.
14. The nmet hod according to any one of clains 11 to 5 13 wherein the | ower

carboxylic acid represented ot Hdre -geRENg ft%rHHE/aoﬁé)oﬁﬂéjlé"ﬁ%{é ng Xo
representing hydrogen conprises one kind or two or nore kinds of conpounds
selected from 13, wherein
the lower carboxylic acid represented by the general
formula (1) and having X representing hydrogen comprises
one kind or two or more kinds of compounds selected from
the group consisting of meno, di, and tricarboxylic acids
10 each having 10 or less carbon atoms, and
the carboxylic acid derivative represented by the
general formula (1) comprises cone kind or two or meore kinds
of polyoxyethylene adducts of lower carboxylic acids each
having 10 or less carbcn atoms.
15
15. The method according to any one of claims 11 to
14, wherein the polymer of the carboxylic acid derivative
represented by the general formula (1) comprises one kind
or two or more kinds of compounds selected from the group
20 consisting of: an alkali salt of polyacrylic acid or

polymethacrylic acid; and a polyoxyethylene adduct of

polyacrylic acid or polymethacrylic acid.

16. The method according to any one of claims 11 to
25 15, wherein the metal salt ccmprises an inorganic acid salt
cf zing¢, iron, aluminum, magnesium, titanium, barium,

manganese, cerium, cobalt, calcium, cadmium, strontium,



the group consisting of nono, di, and tricarboxylic acids 10 each having 10
or |less carbon atons, and the carboxylic acid derivative represented by the
general formula (1) conprises one kind or two or nore kinds of

pol yoxyet hyl ene adducts of | ower carboxylic acids each having 10 or |ess
carbon atons. 15 15. The net hod accordi ngst;o any one of clapnssdistecTls,
wherein the polyner of the carboxylic acid derivative represented by the
general formula (1) conprises one kind or two or nore kinds of conpounds
selected fromthe group 20 consisting of: an alkali salt of polyacrylic acid
or pol ynet hacroydpeemcichranitume, pol yoxyeimy| @ned adductibferpol yacrylic acid
or polynethacrylic acid. 16. The nethod according to any one of clains 11 to
25 15, wherein the nmetal salt conprises an inorganic acid salt of zinc,
iron, alum num nmagnesium titanium barium nmanganese, cerium cobalt,

cal cium cadm um st riagnt Rumgt 3] OF- £66058= BGT a €0ppesa r € DAmdma 1zbk Caai um
gold, or silver. 17. A nethod of producing a fine particle netal oxide or

hydr oxi de/ pol yner hgeimosides,pcdonpii siofngotsie eSt epampafising reacktsgsachet al
salt and an alkali in the presence of a water-soluble polyner, or reacting a
metal sat and an alkaldtinyg theepaesearte oid aamallérzisolinbtBenpposerncand
then pol yneri zing the water-soluble nmononer, to forma conposite of a netal
oxi de or hydroxifle amdetri@oluble polymer, or reacting a metal salt and

an alkali in the presence cof a water-soluble monomer and

then peolymerizing the water-scluble moncmer, to form a

composite cf a metal oxide or hydroxide and the

10 water—-soluble polymer;
washing products excluding the composite with a

water-containing alcohol; and

drying the resultant.

15 18. The method according to claim 17, wherein a fine
particle metal oxide in the fine particle metal

oxide/polymer composite is in a whisker shape.

19. The method according to claim 17 or 18, wherein
20 a fine particle metal oxide in the fine particle metal

oxide/pclymer composite comprises zinc oxide.

20. The method according to any one of claims 17 to
19, wherein the water-soluble polymer comprises:
25 polyacrylic acid and/or a salt thereof; polymethacrylic

acid and/or a salt thereof; or polyvinyl alcochol.



10 wat er-sol ubl e pol yner; washi ng products excluding the conposite with a
wat er - cont ai ni ng al cohol; and drying the resultant. 15 18. The net hod
according to claim17, wherein a fine particle metal oxide in the fine
particle netal OX|de/ponner conposite ig,in a whisker shape 8- ?@

met hod according to claim17 or 18, mhereln 20 a fine par |c$e met al " oxi de
inthe fine particle nmetal oxide/polynmer conposite conprises zinc oxide.
20. The nmethod according to any one of clainms 17 to 19, wherein the

wat er - sol ubl e p0|ymr21C0KW1r§@%ar%§c@%|M@gél’ldxclc?&'oq @pgéeﬁl@e%&&y&ggreof
pol ymet hacrylic acid and/or a salt thereof; or polyvinyl alcohol

OP- G6058- PCT  Zhym Jiithe, %ﬁpﬁﬁlﬁ?taalc%cd@l@é Qy%%@@w%ywie ,
conposite, conprising a conposite of a water-soluble polyner and a fine

particle metal oxige or;hyd %ﬁi@,pameﬁé hd 11 ”@if‘éeo&dﬁy%om’&'&ox' de is

present in a whiskKer 5 shape. 22." The fine particle netal oxide or
hydr oxi de/ pol yRRfe COTPORL e AECOKIHRY, Hyfa&@'xmdéllsgﬂ% %/1@ ik Rehisker

wat er - sol ubl e pol ymer conprises: polyacrylic acid or a salt thereof;
pol ymet hracryl i ¢ 1af ;kp and/or a salt thereof; or polyvinyl alcohol. 23. The
fine particle met oxi de or hydroxide/polyner conposite according to claim
21 or 22,

22. The fine particle metal oxide or
hydroxide/polymer composite according fto claim 21, wherein
the water-soluble polymer comprises: polyacrylic acid

10 and/or a salt therecf; polymethacrylic acid and/or a salt

thereof; or polyvinyl alcohel.

23. The fine particle metal oxide or
hydroxide/pclymer composite according to claim 21 or 22,
15 wherein the fine particle metal oxide in the fine particle

metal oxide/polymer composite comprises zinc oxide.

24. A fine particle metal oxide or hydroxide, which
is a metal oxide or hydroxide in a whisker shape.
20
25. The fine particle metal oxide or hydroxide
according toclaim 24, wherein the fine particle metal oxide
orhydroxideformsejcompositewitheawater~solublepolymer
and is present on the water-soluble polymer.
25
26. The fine particle metal oxide or hydroxide

according to claim 24 or 25, wherein the fine particle metal



15 wherein the fine particle nmetal oxide in the fine particle netal

oxi de/ pol ynmer conposite conprises zinc oxide. 24. A fine particle netal

oxi de or hydroxide, which is a netal oxide or hydroxide in a whisker shape.
20 25. The fine particle metal oxide or hydroxide accordifg_tg,ehabm 24,
wherein the fine particle netal oxide or hydroxide forns a conposite with a
wat er-sol ubl e polyner and is present on the water-soluble polyner. 25 26.
The fine particle metal oxide or hydroxide according to claim?24 or 25,

wherein the fing:par tgrcls dmetalabs GR-QaNG8- PGl @xidle. or hydroxi de

conprises zinc oxide. 27. An external preparation for skin, conprising the
fine particle netal oxide or hydroxide/polynmer conposite 5 according to any
one of clainms 21 to 23. 28. The external preparation for skin according to

claim 27, wherein theJexigrdiale HLParabheathien s&inkiit, BomBrising the
wat er-containing form 10 29. The extefnal preparation for skin according to
claim27 or 28r;Weepairtithe gxtannakiREePRryhooxIQL /5K1 fnekScansoseLic. 15

5 according to any one of claims 21 to 23.

28. The external preparation for skin according to
claim 27, wherein the external preparation for skin is in
a water-containing form.
10
29. The external preparation for skin according to
claim 27 or 28, wherein the external preparation for skin

is a cosmetic.

15





