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(87) Abstract: The present invention provides: organic inorganic composite particles that exhibit excellent reflectivity
of visible light and near-infrared light and that have high light diffusing ability and concealing ability; and a method for
producing the organic inorganic composite particles; and application of the organic inorganic composite particles. More
specifically, the present invention pertains to organic inorganic composite particles characterized by having a volume
average particle diameter of 0.5-100 um and each comprising: a porous structure that is provided with an outer shell
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composed of a crosslinked polymer and a cavity defined by the outer shell, and in which silica particles as first inorganic
particles are mutually linked inside the cavity; and second inorganic particles other than the silica particles. The present
invention also pertains to: a method for producing such organic inorganic composite particles; and application of such
organic inorganic composite particles.
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ARRUEBHEERMSLLINBIAEREINTEY., £, TORIMIZIE U AN
HMFAENCERESIN-ZAEBEREBREINTNS LR TE R, Fi-.
FEFEHHFEL16. 1 umTHY ., EEHFPOZILEBERDEEL2 1.
6EEWTHHT-,

[0097] (EHEHI9)

BUKMES Y DRFE2 4 gERALIZC ELSHE, EHERFI 5 ERBKICL THEAR

FEB=, BdH. BEAYMOHEES. 07TmPa - sThH-f-, BEREHEENRR

EEMESERMI ST LINBBIERHEINTEY., £z, TORIMICE DY AHF

PEWIERZSN-ZAEBEREBREIN TSI EAERTE -, £, &

BEHHFEIZ20. 3umTHY. EEHNFPOLAERERDEEE2 9.
1EE%THoT=,
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FEB, hH. BAYDIETI6. 3mPa: sThol, Boh-HEM
FOEREBEEZR13 (A) [, MEBEEZR13 (B) IIT7Y., EEREER

EEMESERMISLINABBERINTEY., £z, TORTICE U Ak
FHAEWERE SN-ZAEBEREBREINTNS ZEAERTE -, T,
FEFEHHFEL21. 6 umTHY ., EEHFPOZILEBERDEEIL3 1.
SEEWTHHT-,

[0099] (EREHI1 1)

BAKEUARMFELT, BKET2—LFYYAR974 (EVONI K1,
BETRICKALEREE170£20m2g) #8 gFRAL=Z &L,
Ml 5 ERIFRICL THENFEE-. B©H. BEEYOHEX1. 76mPa - s
Th-ot=, BON-EEHFOREAEEZRK14 (A) [T, HIAEEZHE1 4 (
B) 2T, HEREEARUEBHESERNSLEINBPERENTEY, F
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CENERTE R, -, ABRTFHHFEE1 1. OumTHY., HEEHFHOD
ZHIERERDEEE23. 9EEWTH T,

[0100] (EHMEHI1 2)

BKEYDPMFELT, BKET2—LFYYAR9768S (EVONIK
t#t. BETRICKHHEEREE240£25m2 g) #8 gERALI=-Z &N,
EEf 5 ERFRICL THEESHFER-, &H. BEEYOHEX1. 54mPa -
sTHoT, BONEESHFOREBEEZR15 (A) [C. MEEEZR15
(B) IZ7Y ., HERESEARUVEBHEERI LB INBAEHEIATEY.,
=, FORSBIZIED Y ARFAEVISER SN E-SAEEEERERASATY
BT ENERTER, -, ABETHHFEE10. 8uymTHY.,. HEHFH
NEAEHERDEEIL24. OBEEWTH 1=,

[0101] (S=rEHI1 3)

BAKEUARFELT, BKET2—LFYYAR812 (EVONI K1,
BETICKALLREE260+£30m?% g) #8 gEALII LRSI, =
Ml 5 ERFRICL THENFEE-. BH. BEEYIOHEX1. 27mPa - s
THhof-. BEREERRUVEBHESERNSLEINBOERENTEY ., Fi-.
ZORFBICIE D) AHMFAEVERE SN SALERBERETERIATWSC L
NERETE, £, KBETHHFEIE11. 5umTHY ., BEEHNFFDOLEA
EREENDEEF24. 1EE%THo1=,

[0102] (EHMEHI1 4)

HEBREEARELTOAFILAZSY)L—F (MMA) 100g. EEHEE
FKeLTHOIFLYGYA—LDAE YY) L—F (EGDMA) 100g., Y
HHEBAELTOT RS IRELUTY (TEOS) 200 g, EHRIEMAIL
LTODRAY F—STN (V=T EMARHT BRIELEXAVEZAL) 4 g,
EERBAIELTD2, 2'—FYER (2, 4—YAF)LALAZRYIL) 2
g (MAMBEIEHE . HRLEV—-65) . MoLIHEAWERARLE, EE
MDIEIXZO. 9 1mPa - sTHoT=,
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RYLAUKREDFAH—PT10—-35) #ANT, EEKEFHS5000 r pmic
T1O00MEIE - FWNEEIT o1, BONEALRZ 2 LOBREFEZEAR
#CRAL, BHEEZ350r omTRELELGNS5 0 CTARROMEZEITD
LT, HERESARUEBHEERN SLINBEBB ST, BIELH#E

LI-FFNMEEZI0CETHEL., 25%F7 U EZTK (FAMETHEHKK
£1t) 65 gAML 1 6B T LIETTEOSOTIVERIEEEITSE
HETHENMFEZEUHILRER-. BonEALRICH L TREIABEITS
CETHALRMOEERMFERYEH L, KEZBYERL, BREITo-&. 6
O CHEZEF—TUTHBREITIZLTEENFERT .

BoN-EAHFOMEEELSM1 67T, EERESERRUVEBHEERK
[CHETHNBEOPERINTEY., £, TORARICIEL Y ARFHNEVIERE
SNESHERBERERRA SN TOS I EIWERETE, £, FETHHFE
F11. 5umTHY., HEHFHROVIHEEF22. 1EEWTHoT-,

[0103] (ZEHEfI15)

ERREEFIELTIZEXR—110 (V== 3RITEHAEH EBIERD H
FTAL) 4gZFERALEZUMNME, EEFI14ERAKICLTSYUAARTSA 200
TRIBIEHFER-, ESYOHKEXT1. O1mPa - sTHoT

BoN-HEAHFOMEBEEEM1 71277, EEREERRUVEBHEERK
[CHETHNBEOPERINTEY., £, TORARICIEL Y ARFHNEVIERE
SNESHERBERERRA SN TOS I EIWERETE, £, FETHHFE
F13. 5umTHY., HEHFHROVIHEEF21. 9FEEWTHT1-,

[0104] (tLE4513)

HEREEARLELTOAFILAZSY)L—F (MMA) 80 ¢g. EEMEER
ELTOIFLYTYYaA—LD ALYy L—F (EGDMA) 80g, L) AHI
BALLTOT S I RFSTS5Y (TEOS) 128¢g, AHBELLTOL
WIv32g, EERAMBIELTD2, 2'—FYER (2, 4—=UAF LU
AZkYIL) 1. 6 g (MMAMBIRHE . HMmBV-—-65) , BEEEHEL
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99) 0. Bg#*iRA -AMLT, BEWMEHARLL .

—H. AFTXEK1260¢g(c, BEREFELTRYEZLTILI—IL (
PVA) (BXRERHILFHE . 81820 —t/—ILGL—05) 20 g%AfRS
., KHEZABE LTz, COKMEPICHIREEMEANT, REDFAY— (Y
FSILREESHE . ®ee KUY rOVKRESFAH—PT10—-35) #H
WT, EERHS5000 r pmIZT I3 HMEZFEME - PEILEZ T T=,

Bonf-FibRzZ2 LOBEHEMESENERITEAL, HEHFEZ350rpm
THEBLUEAS 50 CTABBMOMBAZITSIZ LT, EERESARUEFEE
BN LENBERHSE-, BRZHBFL-FFERCEEZ105CETE
ml, 2EHEMNBATAHSIETCTEOSOYTIVERIGEETESEZ, ZDE., Rt
REZERFTHEIT AL THENMFEELAILRER .

Bohf-HEHFE. BLHAHRULEHONHICFHT I L THARISERY
HL. KEFERVIRL, BREToz#%. 6 0CIZTEES—T o TR,

BONEERFOREEEZR 18 (A) IZ, MEEEZE18 (B) ITF
T, HERHEEARARUEBHEEAN SEINAZMERSATEY., £z, Z0O
REBIZIES ) DRFAENNCER SN SALEBEREBRSIATNS Z L
RTCE, -, KBEFHRMFREIEI10. 4umTHY., EENMFIOLHER
EEDEEX17. 2EE%THo1=,

[0105] LEREMERFIS ~ 1 5 RULLEF SDEKE. ZOFERAE (g) . RUEAY
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[0107] (A RIFRAFRS D R G145 )
BEEMFOLENN., AIRERCEFNALCHTIRFELZUTOFIETEFML
f=o
MERODKEZER (FHES 4t ERa . KEZRARHS— 2Y7) 10g
[Ix L. EEHMFZE2. 5gMA. L<CEBLTHFEIHEL., FFHERAEHEE
g7,
TMAZHEERERREOEAICYTY FE250 umIZRELET IS
—A—[CTHEILE#E, BEETTHAICHRESE, XAREEERY > TILiRE
B/,
B TIBRDENSE, AIRKE. RGIEFNEITTHT HRAELZUTORIETEF
flil 7=,
REEQAETEE & L TESEREMERORNTTFERNDHNLEST (So |
id Spec3700) #FHAL. YU TIRIIBTHZEIEDEN M SE
TN CER300~2500nm) ORFFEEZRHFE (%) LLTAELT,
BE. AEE6 OmmOEREERL., ARV FSOVEZRERRICERAL T
2F, "Tonf-HRZH1 9IZFY,
19hn, ERFACEESHFIE. MLIVOLS GEMBHEZERETLE.
LLE 3 L RIBEDENAXI SEFNAXDIFEFELTORRICETAEVRITESE
FTHI LMD,
[0108] (ZEFHERMOEIEH 1)
EiEF 1 THONIEENF2EEME. TROT I VILRKEDLH Y EH
(hoRNREA#E, BRBERX—/I—Ev ) 20EEMMEE. BHFAKEES
FAWT, 32MEEL. 1 2ltEaT S &Ik >T, BEREBMERT .
Bont-ZHERME. YVTFSURT75umDTL—FiEy FLE-2IHE
BEZRAWVTCABSHIlE (F2/UO=krYIL—TA2OT0—-XFL U REIC
B LI-%., 88T B EICKH>TEEEER,
[0109] (ZEHHERMOEIEH 2)
EiEfl 5 THONI-EENF2EEME. TROT I JVILRKEDLH Y EH
(hoRNREA#E, BRBERX—/I—Ev ) 20EEMMEE. BHFAKEES
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RAWT, 37MEEL., 12FRAaT S LICE>T, BHEEMERT-.

Bonft-ZHERYME., VVTFSVR75umDTL—FEy FLE=BIE
BEZAVWTABSHIlE (72UR=rYL—TA2PTU—XFL KB REIC
FH L%, ERTDIEICE - TEEEZS,

[0110] (EILECHERIAEMRR MR HILE T 1 L LOREF 1)

R 1 THONIZEENTF7. SEEHE. 7UOUILHEE (D1 CE, &
mEBTFVUT14vIA811) S0EEH. 4Rl (DI CHE, HJLZVM—
D) 10EEH. BRIELLTERMRIFISOEENL #REBFHRAEEFRALT,
SHREES L. 19RBIBEaT A &Ik > T, SihEitRISER M E B 1=,

Bonf-tumEEERRME. VUV TI0R50umDITL—FEEY L
EEIZEZRAVNT, ES125tmOPET 74 ILLEIZERLI-#E, 70°C
T10RERTBHIEICE>THRILET 4 LLESBT-,

[0111]  (EILECHERER R MR HILE T 1 L LORER 2)

EEfIS THRoN-ESHTF7. SEEME. FTUOUIIEHE (D1 CHE, &
mEBTFVUT14vIA811) S0EEH. 4Rl (DI CHE, HJLZVM—
D) 10EEH. BRIELLTERMRIFISOEENL #REBFHRAEEFRALT,
SHREES L. 19RBIBEaT A &Ik > T, SihEitRISER M E B 1=,

Bonf-tumEEERRME. VUV TI0R50umDITL—FEEY L
EEIZEZRAVNT, ES125tmOPET 74 ILLEIZERLI-#E, 70°C
T10RERTBHIEICE>THRILET 4 LLESBT-,

[0112] (efE oA H)

(BR&H 1)
NDF—D7oT— 3 D8E

-BEEE
X1 TRON-ESHF 10. OFEEH
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EEEILE 2. 5EEE
E2a#IEHS% 0. SEEY
BIEF2> 10. OEEF



WO 2020/031079 PCT/IB2019/056673
51

47 20. OFEEE

ALY 44. OEEE

RIS T4> 5. OEEE

SYRFUBTOIFILETVIL 2. 5EEE

1)y 2. 5EEY

BiiE#Hl E=

EH #E=

- Bk

BEENTF., FERBILHK., HERBILLHK. RERBILEHK. BEFEIU. 2140, FIL
DHEANVVIINEXFY—TREEL., CHITHKENZ 700, SURFUBTOIF
IWETYIIL, D) DRUBERIZESEBLI-LOZMATH—ITEET 5,
NS, BHEMATREELEZE, BRLTEWICET, Shzx. £MICERBRK
BLTNIDE—D7 07— 3085,

[0113] (EE2&HI2)

EHEFLBRDEE

-BEE

X1 TRON-ESHF 10. OFEEH

ATF7IYUEE 2. 5EEH

EFILFILO—L 1. BE=ET

1) 5. OE&Y

RIS T4> 10. OEEE
RUYTFLY (10FL) E/FLAVEIRTIL 2. OEEE
RUIFLVSYa—)L1500 3. OEEH

FJIR/—LF7ZIY 1. OEEE

fEHk 64. SEEEL

8 0. 5EEE

BiiE#Hl E=

- Bk

F9. RTFFUVE, EFILTFILO—IL, DU, BEINS T4, RUI
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FLUE/F LA VEET X TILEMEBBML T, CCAEESHFERM - ESL.
7 OCIZRET 5 CGatE) . £, BRKIZKRYIFLYSYa—L, FYIA
J—IVFIUEMA, MEBEHEL, 7 OCITRIET S (KH) . KHBIZiMAE %0
Z. FPREELZTV., TORREDFAF—TH—IZEEL. FILERLOSEER
MS30CETAHAMEIEDI L TILMAKEES.
[0114] (EE2&4H13)

NDF—D7oT— 3 D8E

-BEEE

Xl 5 TRON-ESHF 10. OFEEH

FERRILHE 3. OFEH

EEEILE 2. 5EEE

E2a#IEHS% 0. SEEY

BIEF2> 10. OEEF

I4H 20. OE=EH

ALY 44. OEEE

RIS T4> 5. OEEE

SYRFUBTOFILETVIL 2. 5EEFH

1)y 2. 5EEY

BENF, FEEBLHK, HERk, BEREBEHK BEFEIL, 14H, 21
DHEANVVIINEXFY—TREEL., CHITHKENZ 700, SURFUBTOIF
WETYIL, DY VRUBERHEZREESBMHRELEZLOEMATH—ITEET b,
NIz, EHEMATEE LR, BBRLTGEWVICET, Thi, €IICERNK
BLTNIDE—D7 07— 3085,

[0115] (E2&HI4)
EHEFLRDEE

-BEEE



WO 2020/031079 PCT/IB2019/056673
53

Xl 5 TRON-ESHF 10. OFEEH

ATF7IYUEE 2. 5EEH

EFILFILO—L 1. BE=ET

Jt)r 5. OEEE

REIS T2 10, OEEE
RUYTFLY (10FL) E/FLAVEIRTIL 2. OEEE
RUIFLUSYI—)L1500 3. OEEL

FJIR/—LF7ZIY 1. OEEE

fEHk 64. SEEEL

F# 0. BEEE

BiiE#Hl E=

- Bk

FTF. AFFTYLE. EFLTFILa—L, DY, BENRS T4, RUI
FLUVERE/F LA VBIXTILEMEBBHLT, CIAESRNFEHRM-ESL.
7 OCIZHRET 5 ChtH) . F£=. HEKIZARJTFLIVFYa—)L, P IA
J—ILFEIUEMA, MEEML, 7 OCITHRET S (OKHE) . KBIZHMEZEM
Z. FPREALZTV., TOERREIXFY—TH—ICHILL., FEEHLZTEELEN
530 CETHIAESESZ L TILHEREB S,
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[FERIEN] ZER/RII—DoERENDHMNRE, AIRNRICEYRERESNIZZER
EEHA. AIREROARIC, BE—DEEMFELTOY) ARFAE
WIERE SN2 AERBERE, DY MNFLUNDE_DEENFEZ
BH., 0. 5~100umDUREFHHMFREEZRAITHILERMET D

HHRBEE SR T,
HRE) WMRE-OSEHTIA1. SULORFELATHHRETICERD
HHRBEE SR T,

[65°KIE3] RIGEE —OEENFA. BIMEEHRELERICKYAIES N0, 001~
SUmDBREETHERE 1 X2 ICHRHOARERESHT.
[ERIE4] RFILE—OERNFRUEZOEBAFL. MTARERESHTOD
LEEICNLTE~50FEENEH L. MRERICHEEEES X HHE

RKIE1~30W0WThh 1 BICERESEOEHERESHT,

[BKIES] RIREEZDEEHFA., BILFH2 >, BIEDIILa=ZD L, BEiEEY™D
L, BRALEESR, BBIL=FT. T4 IO LA LERINSMFT
HHERE1~400WThh 1 BICREOERERESH T,

FARIE6] BRE1~50VITIA1EICEHOARERESHNFEES LI-L

MERL

[FEKRIET] BRE1~50VITAN1EICRBOERBERESHTFEREL-ZE
FHEERY .

[EKIE8] BHBRE1~50VITMAN1EICERBOERBERESHTFEES LM
RE BB

[ERKIEI] BRE1~50VITAN1EICRBOERERESHTFERE LA
e B IE R R

[FERIEI0] BRE1~50VITIN1EICEESEOEREBRESNFEES LR
HhER 7 « L Ls,

[FERIE1] BBRE1~50VTIN 1 BICESEOERERESHFORESET
HoT.

SUHNEEHOEERESEFR 100 EENRUVEREESEHK 20~
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150FEME. V) AFBEEELTOIYaVT7ILaIFXFIF60~4
OOEEME, E-NEMMFO. 1~10EEHEEELEEYME.
FOANEESHBFDEFEET. KREAPTREESIELHI LT, &
BRYT—MoEEININARE, FMIRBARICEYRBEBESN-ZERE ®
BT AIREE,

AN DOERERENBROBHERBIC) AT ILIFV RES
WEEEHZ LT, HIRERORTIZD) AMFAEWVIERE SN
LEHERERRT HIREL
EHADEERYETHARERBESHNTFORERE,

[FERIE12] RIS ILIEAS, BTREARICKYRBESN-ZRAANOBX (TIEE 5 i
ELTiThh, FREBXITERES, BEM o HFAZRO T RILF¥—KE
WMIIERICE DN EBRIBMEVEL, RIEEEEEp HFAZFIL, ATEEE
BEAROESYPICHILEBEEp HRBRZAMIEH I LITK YR
RERRNICHEET HHERE 1 1 [CREDERBERESHTORESE,

[ERIE1Z] STHAIESHOBEERESRRUVEBEEERE, ) DHBEKLE
LTOL)aAvTILaxd e, ERREMREEZECEEME. 50
HWNESHBFIOFETIrD>AERBEDOEFET. KREADTRES
BIEAHIET. BBERIT—DOBRAIIINZREBRTHIREL.

AN DOERERENABOERERBIC)ATILAXY Fhs,
BIERABRORAEIZ ) AR FAENICERZE SN -2 AEEERERT
I
EHADEERYETHARERBESHNTFORERE,

[FERIE14] FICEAMA, 25CIZTHEWLT,. 0. 90mPa - sLIEDEZE
T HEKIE 1 BICREDEHRBERESHTFORESE,

[FERIE10] AT EHERIEAFIA, BRI A BXIIHLTHNTHDHHERIE 1 3T
14ICREBOARBERESHTFORESE,

[653KIE16] HIEE Y AHFAEWVIERZRSNE-ZAERBERNS., EDXBIEICH
WTRERSPDEEZEZTTHERE13~1500WThh 1 EICRENE
BERESNFORERE,
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[(E°KIE18] TRIGCAHEHESH TN, 0. 5~100umDAEBEFHNFEEE
TRERE13~1700TAM1EICTHOERERESHNFORE
Ak,

FARIET9] ATREZFLERERD, MRARERESHTOLESEICNLTE5~5
OBEEWZEHITHHERE13~1800Thh 1 BICEHOEHERE
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DOCUMENTS CONSIDERED TO BE RELEVANT

Relevant to claim No.

2014, paragraph [0025] (Family: none)

Category* Citation of document, with indication, where appropriate, of the relevant passages
A JP 2016-100505 A (HITACHI CHEMICAL CO., LTD.) 30 1-21
May 2016, paragraph [0130] (Family: none)
A JP 2016-092142 A (CITIZEN HOLDINGS CO., LTD.) 23 1-21
May 2016, paragraphs [0034], [0039] (Family: none)
A JP 2014-051581 A (DAICEL POLYMER LTD.) 20 March 1-21
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L l:l Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. l:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. l:l Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet

: & As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

: l:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

: l:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

: l:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

|:| The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

N/
M No protest accompanied the payment of additional search fees.
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<Continuation of Box No. III>

The invention in claim 1 and the invention in claim 13 share the common
technical feature of “organic-inorganic composite fine particles including an
outer shell constituted by a cross-linked polymer and a porous structure in
which silica particles are linked to each other inside the outer shell.”

However, said technical feature does not make a contribution over the
prior art in light of the disclosure of document 1 (WO 2017/150423 Al
(SEKISUI PLASTICS CO., LTD.) 08 September 2017, claims, examples) which is a
prior art document, and thus cannot be considered a special technical
feature. Also, there are no other identical or corresponding special
technical features between two inventions.

Therefore, two inventions cannot be considered to be a group of related
inventions forming a single general inventive concept referred to in PCT rule
13.1, and thus do not satisfy unity of invention.

Therefore, the claims include the following two inventions.

(Invention 1)
Invention in claims 1-12

(organic-inorganic composite particles characterized by having an outer shell
constituted by a cross-linked polymer and a cavity divided by the outer
shell, and including, inside the cavity, a porous structure in which silica
particles as first inorganic particles are linked to each other and second
inorganic particles other than silica particles, wherein a volume average
particle diameter is 0.5-100 um.)

(Invention 2)
Invention in claims 13-21

(A method for producing organic-inorganic composite particles, the method
being characterized Dby comprising: a step for carrying out suspension
polymerization of a mixture of a radical polymerizable monofunctional monomer
and crosslinkable monomer, silicon alkoxide as a silica precursor, and an
inorganic thickening agent, in the presence of a radical polymerization
initiator and the absence of an organic solvent, in an agueous medium to form
an outer shell constituted by a cross-linked polymer; and a step for forming
a porous structure in which silica particles are linked to each other inside
the outer shell, from the silicon alkoxide after or while the outer shell is
formed.)

Form PCT/ISA/210 (extra sheet) (January 2015)
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