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(54) Title: FINE FLUORESCENT PARTICLES COMPRISING QUANTUM DOTS COATED WITH THIN SILICA GLASS
FILM, AND PROCESS FOR PRODUCING SAME

GH FRADOEWH BB VNAASAA—FEFFY MO SALZHAMBHFRUVZOEES

(57) Abstract: A purpose of the present invention is to provide fine fluorescent quantum-dot particles which have high durability, a
small size, and a high luminance. The other purpose of the invention is to show a method for applying the particles to fluorescent re-
agents for use in the biological field and to the field of electronic materials, etc. The fine fluorescent particles comprise quantum dots
which comprise Cd and Se and which have been coated with a thin film that has an average thickness of 3 nm or less and that com -
prises a silica glass formed from a silicon alkoxide. The fine fluorescent particles can be produced by a method including a step in
which quantum dots comprising Cd an Se are stirred together with an alkoxide in a hydrophobic atmosphere for a certain period to
thereby silanize the alkoxide. It is preferable that the method include, after the silanization step, a step in which a silica glass layer is
gradually deposited using a reverse micelle method, etc.
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ICEBL. RNT2E2E9 M IV TAHBELTEFRY MREAEZDFE<ED
LD ICHE T hIE L,

ISHIC, COBKEREZEBHL, ENCEFENBZKTI) IV 7ILOF
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[0061]

[0062]

[0063]

[0064]

SR (1) 2EOBUTIKDEL. BRLAICEFRY MREEZED, TOEXE
OERFREE 1 ~4 ORFEMFHELL, IHIC8~3 0FFEMNMIFH L, 1
5~2 bEIFENRETFE LV,

3. YUHHSREBI— b EREEH RTy S2)

COIRTI, KAV VEIhEETF Ny NORKEAIIC, BW2YAHHAS
ABz5T %,

ET RNy ME, FUCHBKAEDICHED, TOTRTKICHNSDZ &IC

& YU MKDEIEA THRKEICRY . KBICHEE. 72 TOMKDERRKEE
BERBICEIYS Y AAZZABNTEINE, COBRBEBEZP->KYITITET

SOAASABDEA%FEL, FLEF Ry NETOEEEZRESIEN
TX3, COIROARFE LT, EIELE KAHBEHRICNOY LYy
MRICOBLHEI RILIAREHER) 2RAT2H8ZUTICERRT 5,

WS EILETIE. SHEOHRIC. NMNIWKENFREEMRICEL > TEELLS
NTHBMLTWS, L, F{IhiET Ny b (BFEWNICIEK, kA
DS UEINEEFRY NODBR) Z2FKM2&. EF Ry MIHBIC
DET D, TOH. KEICENCAND Z & TIMKIEI T U THKMEIC
7Y, KEICBET 5, VIL-FTILRBERESEDHICIE. BXIET IV
7Y R AKISHRIMN L TRWSOMNETH S, BRIRONFEIEDHICIE
TILAYHEOMBENBEYTH D, HEICISICT)IVYPZLIFT R (2)
ERMT2IET, PLAFRYROEEEC L TAHASABEOEAZBINS
5ZENTED,

ZZT, 2N av7ILaFUR (2) & BkKEOERE ChiE) ICo8
INZDT, RAOvy Ly & LTHEL TWBKICAIN TR A ICINKD#E
45, £/, EF Ky MREICDOWAD YOV TZILIAFTR (1) HEOHE
HIRAICIKDER L TRAKEICARY ., KBICEGERIND, TODOB5, KD
BINLIYIAVTLIAFTUR (2) DMRAICKBICBELTET Ry bR
HICHETE, RKEEST 5, RIBRENEWED, Y AHAZRABOER %M
NMHETED, oo B—REIERIND, ILICHIBILPLDT,
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HOEFRY PEFRELTERETSE2EA/RARY, TEADHZAE—XH
WKTRDEFRY MDD T 2, £/, EFRY MEEERVL, ZOHFR
E—XOEMBIMA 5D, Ind. EROBDONOHRKEDCEFRY bz
AWDFEREBANIED) A TH D,

[0065] SHIEAEEMT ZEKIEREE LTE. MLIY, AFHY voOAFH
V. 70AOFRLVLAENFIRIND,

[0066] 7. RESEMFIE. 7TOYVILOT (AOT: bis-2-ethylhexyl sulfosuc
cinate) . 41 4 /8)LCO—520 (Polyoxyethylene(5) nonylphenyl ether
) ENMBIRIND,

[0067] > )ar7)LdFT R (2) & 230 7LaF%F2 K (1) EALCTH
WL, BoTWTH LW, ZOEKFIELTIE, LR L7ZEDEIETS
had, BE7ILIFOOSY, ABRTLIAFSISV, PIVIZOLAYT
ORFIR, JINAZF7TF IS4V 7AORFY RENFRINED, 4 EBE
PILAXRS IS UTHDII EMNTFELL,

[0068] EF Ky MEKERICBEIEZ/HIC. PILHYKMKAREERT 55
BlE. PYEZTKEBR, KBIEF N T LKBERENFIRINDS,
[0069] EBF Ry bZEPBULABRKEAEEO. SmLZAVSHREICIE. TITRE
SEMRIE LTHOFEL400~5000HDEAWVEIBE. 0. 3~3 g (FF
FLLIEO0. 56~2g, BHFELIFE0. 7~1. 59) EHKMERE2
~20mL (FFLLKIF5~15mL, ZBBFFLIE8~12mL) %8
AL, ERICAZETERT S, MAZRMELFOEEIX. ZTOHFEK
BIELHIBETERETNIELN, RICFORABLEEFNY hoBUKRO.
SmLZEMA. ISHICTIVAYMHRR BIZAETVEZTKER (PVEZ
76. 258E%) #0. 1~0. 5mLMMAT, REICY)IAY7IIF
YR (2) Z1~30uLZMATERT S, BIFEEIE. 1~4 0FEE
L. ar7iLa%Y R (2) OERTEBEICIELCT, EF Ry MRE
DV ATZABEREOEADNRES, HL. BRKEREFDODEFT Ry NDIE
Bk, 0. 3~10uMEETHY., HREAKRIWFEICIE. KERELTD



WO 2012/161065 25 PCT/JP2012/062589

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

ENFELW, EFRY NOEMEXLFEICIE. TICHALT, Mx
DHFEODE O HIELV,

WX ELEEHALBWGEICIE. YUY 7LaxT R (2) 208,
ERBEBICRINT 2FDIRAE LT, ZOHSRAE—X (EF Ry MEEFER
WHSZE—X) OFHEHRE, EF Ky NREOH S ABERER2ICT
STEEDHIEE LX< T2ENDIKXET 2,

ZDEDITLT. AEBOBNMEBUFNELOND, LB, AFEBADOEN
MR TIE, EROLIICHBINARESEE2RATIIET 8F Ky
NOKREZEBIV)DHAZABOEA%Z3 nmUTEHELLTEHIENTES
o . BF Ry bAKS, REN2~11 nmiBEE, EEILNIVED
THhd, TOER., FHREMN 15 nmBITFEWD FERIC/IN X A8 s
FaBdIlENTEDS, ZDEH, NMADBADBRAICHELLEEDTH
%,

Flo. AEBPOBENMEMATIE. RFTv T TICBEWT, Y ar7)LaFx
R (1) HEOETEREBIIENTZS, JDEH, =EF Ry MERE
DOEADNEEZREILIERD DRV, ZORD, FAWEEZ20%LUEE
THIENTE S,

COIRICBWTIEATZIET, MEBSEREIE T ) AHASRE
DA% LTI ENTE D, MAREIE. 30~85CRENFXL S
SYUFFELKIE35~60CREE, REHFHFLLIE37~50CREETH
%,

ABBEOY)IVTZILIFY ROAEMADE, REICOHEA =N
MR FIMERTEZ, — A, 4BREOY ) IV7ILIAFY ROAHRLT,
REDEMTZILIAFIOSVERIIMASZIET, AZ7ABORA.ERE
TR L T, BHAEEE L TENOMKELEET 2-ODBIHY ET B
ZENTE D,

FA—IE (SHE) TEBMHTIEHICE. YVAATABAHESLER
CISIEFA—IWESTEREY. BIAIEAILATNIOELMNY X MFDY
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[0076]

[0077]

v (MPS, (CH;0) ;SiC;HsSH) #&HM. RIGIHEZHEN—
BlE LTETFONS, DILKRFUIILE (COOHE) TEfRT 26T,
ANREIWNEEECEEY. AAEHLRFSIFILSS YN F—ILOD
+ ~ 1) L3EE (Carboxyethylsilanetriol, sodium salt, CE S &B&EE) %
wN. REEESE D, CDBE. BIEIRSTIBEY) AV 7)Lax%Y K%
DN EBICABICINASIEHAETHD, 4BESY) AV 7ILOFIR
EFAMABWSEICIE, 4BRES ) AV T7IILOFY RE—HICEB®LT, 4
BRESUIVZILIFY RONMKSEEEZEE, EIIVBRICNZ S
TENTED, F/2. PI/H (NHLE) TEBHTIEHICIE. 7TI/E%
BUEaY. A7/ oELNY X MNF2YZY (APS, (CH;0
) 3S i C3HgNH,) KM RIEIEZ, RUTFL VI I—ILEERD
E (fIzid2—- [X by (RVITFLVFFY) FOEL] =R AMF
SUSVEEFER) TOEBMLARTHD, 73/ ETEMHT IHEICIE.
BIZIETH /) —ILTHEDAPSZHAKPICHER LTS AE=XITMA,
WEsE~THEEBRE T hIE XL,

INOOBERTIIFOOSVEABESYIV7ILAFIUR (2) &E
BRICINA D EHARETH D, ORI, )aArT7ILaFT R (2) &
KOBOREEEDITITHSORATY 2 THRMT ST, EVOESHSE
i< EDTEEICR D, £/, AKRIC, LR LT RUADERZST 7
WX RES)AVTZILAFRTR (2) EABICMADIEHAETHD
o BB, ARTILAFO IS UNBTARUADEBZELTIIAFY RE
)AL AFYR (2) EAFIICMASHE. YAV T7ILIFIRO
fOFIILAFY RICRHTZENIES OB LETHDZ &M FELL, 80
NWULETHBDZENLYEFELL,

4., &7

APRMEICSWVWT, BAMBRT. EF Ry MEO THR] XS IEGH
ZFl . WIThHBBEFHEMIEEICEIYRAETE 2, ARPFORINHEMNT
DORERFETHNIE, IEZSEHN1 00 k VELETHNIE, HEOBEHLT
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[0078]

[0079]

[0080]

BeERY, ILICHATRABICEBENZEFNY NORREHETE S, AT
DNELARIKF TRWSGEICIE, REEEEHOFHEE > TR TRIELL
o EEFD LD ICZAREZSTHEIF. AMEHOEREZMRETRIELL
o T, FHEMFRIF. 1 OBEREOMFEZEENIEY., ThETNhONERE
AERICTEYEEELE TSI EICE> TR,

g, EF Ry bHCAESe2 BT T &1E. THEOH (| CPEHED. £
MEBEE) TERICARDZIENTES, ILHICATHCAESeEEXKDET
52 &lE. TEOHEMANRI MILOFEERIEA IS nmUTERNIENLRK
AMTED, YT EDFETEH. FELEE3 5 nmlUTICRS, EFF
YNBDYAASRABETI—bINAEZER. ERETFEBEICLZEHET
BARENDZ, VYAASZABDOEEN—ETHRWSEEICIE., ZOEHEEE >
THRETIEEEThIELL, BB, YUNHFRABOEREHNO. 5nm
LUTDGEIE. EBRTOHERIMHELLRSLID. EF Y MKBICEREHT S
CET, VVAASRBICLZ2O— N 2HIDDBZIENTET S, REEBHI
neZeld, ¢ (€—%) BuoZkilt. EXKBREOELENSBFEMTE
5, EF Ry M BE7ZILOFOO T VDA LERINSGEFRICI— K
INTWBIEE, PVAASRIA—MDEFRY MILERTHEIROZEMIC
ZLL, FEEFRY NOXBHEOMAMLETT 2EEIH 5,

BRHADEFRY NODBEEE., EFRY FORINZARS ML % HER (
IR 2 3) OEILBARBELETDZETROOND, HRHED
STBEEICIE. ML H 2T EEZFA L TELRAERERDSE I ENT
T2, £, InSEN Y I E LTCSeZICOA— M INAEBEICEVWTH, X
A GEEEXE1 7) 2FBThIEZDRBEARDDIENTE D,

AFERAMEICHS T 2R AMELIF. AMETWEROIETHY, EF Y
MO TRREINARIC, B FERET2HEELTEREINDS, 2O
B, BRICBWTIE. BANEIBENOZEENE (F=—xD0. 1HE
MERAR) DRFMEERNBELZLRT DI ETKRKDOLND, /N1 F2EFA
DiAEZEREL. ETRY NOBENT1 O nMEEL WD FERRDHZED
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[0081]

[0082]

[0083]

[0084]

RANEERDZ72DICIF. BRINS L OCHADHAESHORERIEDEED
RIE, R—=R54 VOREMDOERIEEETI CEPFELL, FRAEE
ENEMTVWEIEREFORELHZ T 2CREEICHET I ENFELL
o FLKIE. ARMAFELICI DX GERFHFXE24) OHLEERWVWD & &
W BB, FZ—ROEXIIFBEBETH DD, HADHAAEFHORRI L
DBREAFMELTHTIE, FEEFBOENXORANREZOEERDD &
NTED, IHICEREITAOHICIE,. REBEEBORKICH T IZEYE (
BlZIEn—4326G) ZAVTRNANROEEEIONIELL,

5. A%
AFEAORNMEMAITIE. REEMHL. ISICENOREKICBREIE. I
FERARISEHALTEBEDREEZR DT 5HICAVSGE, SHhROBE
DFICRENIHEELTEZORTONM, 8. BIXFLRIHEMAAELLT
W3 ENTE S,
ISHICAFEBATIE, EF Ry ME, BWS Y AHSZABTEDLRTWED
T, —D—DOMEEROLEIFFABERETDIENTES, ThIZLY
. AFEAOHAMMH FIEREILOB L AREBEEORAREBTLIEHT
Xb, DEH, EFMHNELTT1 AT LM RAOEEKRE LTHAWSZE
MK D, Fleo EHZANRY MUBHSEVOT, FEHEORVWRAROEN
HELTOERETETH D, BEENMBEVWI L A2FATNIEETERT &
AHEZOT, ILI hAOLIRYyEVYR (RHAXIEEFROEEESIML T
HHIED) PAV—RILIZvEVR (BEDEFHREBE L THRLIH
%) EROBEMKE L TORREH D,
Eefl

BUFIC, EREGICEDWTASEALZ L YEMICERET 2 AFRBE I
S5DEREHNICL UIREI NS HDTIEAL,

EF Ny ME, ERLAERAMOXHE GEREXE2 2) ICH> T, BEHRO
FERICE>THERLE (QD 1t &®AE—VKFERE600nm, CdSea7H 5
%3) .
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[0085]

[0086]

[0087]

[0088]

13545 1

HEHNBERMNME650~1000nmDEF Ry NOBEIE, FICHARLE
UTFICEBTFEICE > TER L &,

BIELARIDL, BLUM 408 05TV INKRIAKRVE (n-0ctad
ecylphosphonic acid, ODPA) . L4 v (OA) . BEFBBAORKI D L2
K'Y, EEERERSA. MYA IV FILT7IY (TOA) . BALLEREZED
FEFEALE, MIAIFILKRRT74> (TOP) I, BIBTOEREEIC
LoTHHLLE FRLA

CdSesF Ry b (A7) DESH:

BEFEST. BILHRIYAL0. 54mmo |, ODPA180mg,
TOASMLAZAZ7SAOICAN, 325CICMALTERIEARNIVLE
ERIIBMTIIETARIVARREER L, TheFRIC, LUK
K(Immol) Z1mLOTOPIZAETSIET, TOPSe&ERL
oo SEO7SXATHDARIVLBERZI 25CITERSED D, BLLEBEHRL
BAS50., 25mL,/ mMi nOAE—RTTOPSe%FALKL, 60K
HEEE, BREEFTANLTIOMLOAFYYANMAEZDL, I 5IC6
OmLODITHY/—ILEMATCASeEF Ky "D SRLEEMERY H L7,
INERKEDIY/—ITHEL, 20mMLOMLIVICESELE, X5
IC15000[@%: 1 52DRLDEMHICL > TR YERE, T4/ —)L
THEREIEAE, 1O0mLOMLIVICEBSE L., CdSeEF Ry ~ (O37)
BRELE, BONEEFRY MIRENXE—VIRR6 2 3 n mTHRNREE1

1%THo7, ZOBRBOEBEFEMREGREZ., B1 allrd, &b, &

TICBEWT, a@)iza() DILKRETH %,

Cd,Zn, S (¥ T)b) DERYIFT :

BEfe H RI O L2 KHI#O. O5mmo |, EfHE$R0. OS5mmo |,
OA2mMLRUTOABMLA=AO7ZRIICAN, BRFEKTT300
CICMBLTARIVLBRUHEREBEZZTRICER L, Tha300TCIC
FHEDOD. RIHERLEREREAAOCSeEF Ky b (37) AR (3m
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L) ZBLLBRLASSMA L, TheldBc, EiamAR (0. 19mm
ol) %#0. 5mLOTOPICAMEL., TOPS%TA, ZA75XI4OD
ARIVLARZ3O0CICTRELEDD, BMLEBHRLANSTOPSZMA
fzo IBIC—ERE. 300CICHFR>270L, ERICSAI L, KB %%
DE. TOmMLOMIIVERICBDM L, COETDORNKERIFE5 2
nm, EHXWEIETE60. 8%, HAARYT MLOHERIZ28 nmTHok
(QD2) , ZOBRBOBBEFEMREREZE 1 bICRT, A, H1ICH
WT, b2 Eb(1NDILARTH S, Fiz. TIN. BHHAARY MLER2 IR
9, ZRIOHREOSRIN, GRIOHBEINEHAIRY MLTH S,
[0089] =EfEfI1~6
ERHLEEF Ky M (QD1RU2) &, UTFTHEATZLDICATY S
1T (REYI VL) RUORTy 72 (MBEeT )V AHSRENEG) D28
[EERT, DVAASRABTE . COBRERAMICKI ISR,

[0090] 2% EDOEFRKv b (QD1 : EWHE—IKKRE600nm, QD2 : #¥k
E—JKR652nm) ZAWE, QD 2%, &EF1 THERLAEZEDTH
5o

[0091] RXFv 1Tk, 2EF Ky b (QD1XRUQD2, 0. 3mLOKMILIYV
BR) ICTEOS 1. 514700y MLERML, 2 0B/, B Lk,
hIZE>T. EF Ny bOREIFI S VEINE,

[0092] RFv 72T, FTARAEEMATHZA445/8)LCO—-520 (poly(oxye
thylene) nonylphenyl ether) 1 g&<o7OAFH 1 0mLZIA. EHA
ICRZETEBLE, Thil. RFy 1T THERELERAEY S VEIhiE
FRY MDMVIVIERERML, SHICTP7VEZTEAR (6. 258E%
) #0. 3mLHEMLA%. EEDTEOSAERML., —EBE., BHLT
RISE 7 (R1SR. REA1~2RCEREHI3I~6) , TDE, 220
OOMET 3 ONEEDL., T4/ —ILT3EME&E LK. MKICOELK
o EHEFI2 (Sample 4) RUEHMER 5 (Sample 7) DIRINEHRARY ML EZFN
ZThE4 RUSICRY, QD 12— b LAEREAF 1 ~2DEEETIEME
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[0093]

[0094]

[0095]

[0096]

BRERGICRY, Ad. R6ICHEWT, anEHEHI1 (Sample 3). b HEHE
B2 (Sample 4) DEBEFEMERTH D, £/, QD2%0—~LERE
513~ 6 (Sample 5" 8)ICDWTHDEBEFIEMBEREZRT7ICTT, ThhHhb
 ASRBEOEARVLHDOHREHHIRD ZENHEXD (R15R8) .

A7y T 2ThRWGEELET 201, 38 (D100, 3mL
MLIVER) ~OTEOSORMEZZEALE D% 2BEABELT. 0D
FERTYT2ICHW, INOLELEHF T ~2 (Sample 1~2)&F 5, AT
v T 1 2 THRWEEIE. AOSMNMIRNAMEN2 O%UTIETLTWSZ
Ehhd,

QD1 RUQAD2, HCICEFNONSERIN=ERB 1 ~ 6 (Sample 3~
8) U LLERI 1 ~ 2 (Sample 1~2) DEHHIF, WAL —VER. FANER
UEHARY MVOFERZFEHTERT RUK2ICRT,

[Z1]

#1. AW:EFFyr(QD1,QD2) &, REFKBAIZE->TERLT-
HORBE I~ EFF v (Sample3-8) DIE W& M. SRR,

BETD o ere e BICAN
migp) TEOSI [Utes | g0 SECT s sbio
nES O B/ M/h /i (%) EEIE/

L nm nm

QD1 N/A  NA 6.7 600 804 32

EHH1 3 5 24 18 600 285 28
=Mz 4 3 15 12 600  40.1 28
QD2 NA NA 10 652 60.1 28

EEH3 5 3 6 10 652 30.5 24
EHEHL 6 3 9 11 652 321 24
EHEHIS 7 3 15 14 652 35.4 24
EHEH6 8 3 24 19 652 33.6 24
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[£k2]

2. HWE=EFFYL@QD1) E BERELTRTABRBIZESHEWNASREE
aO—bEFFyb(Samplel. 2) DEREZEH S LU TSR,

E[§+O) N7 \\.L- ALY ALY °¥____ 'i%x/\é

TEOS IR [psme M EE— o o

H 851 ;i :
oEs Swle yng . myy  E O ZERD L00 wmE)
/ nm nm
L nm
QD1 N/A N/A 6.7 600 80.4 32
HE 41 1% 10 24 25 600 14.5 28
BB 2 2% 5 24 18 600 18.5 28

*: Sample1 B LU21F. AT VYT 1E{ToTULVELY,
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[E5KIR1]

[E5KIR2]

[E53KIR3]

[E5K1R4]

[E53KIR5]

[E53K1R6]

FKIAT]

F5RIR8]

[E5KIR9]

[E5K1R10]

[E5KIR11]

[E5K1R12]
[E5K1R13]

FEk DEIH
CdRUSezSLET Ry MY, EHERE3I nmUToOoY)ar7iL3d
FORDPORBIVYAAZRAZEUERTI— I TR ELMEM
RLF o
AIEEEF Ry M, CdRUSeZzE20 a7 &, InRUSZEL Y TV E
MR BEERIA 1 ICEEED B MR T,

BIEEEF Ry FORMKE—VEENAE650nmLE1000nmlLTF
T s, FBKIE2 IO HIMEWBRLT,

FIEEET Ry MO, 22UV 7ILaAFD ROLRBVYAAZATE
BICO—PFPINhTWS, BFKIET~30WVWTNNICEREHDESGHERMAN
o

RIEEET Ny MABKMETHZ., BRKIE1~4DVTRNMIEEHDE
BRI F

BIEEEF FY POBEZEARY MLOFERBEBN3 5 nmUUTTH S,
FERIE 1 ~ 5 DLWEFNHICEEE DRI MEHHRLT,

TEHMEN TS5 nmlUTTHD, BFRKET~6DVWTINIEHDOR
BRI F

FEICCOOHE, NH,LE, SHERUINLODIRE, WLICRY T
FLYT)IA-LEROELIYLRIENLRIENZ DR EE 11EE
EET D, BERE1~T7OWTFNAICEEH OB T,
EFRFY NOBNTETHS, BFKRIE1~8DWVWTNMNIERHDEN

PR F o
HHMEMN2 OB ETHD, BRE1~90DWNWTFNMNICTEH DR
PR F o

BAREEATHLERE ~1 0DWVWThHICBEOENHHKTF,
EFMHBETHBERE ~1 0DWVWThHICBEOENHHKLTF,
ILIMALIRYEVARG/ XEAY—RILIRYEY R %ZRT
. ERIE1~100WTNHICEEEHOBENMBI T,
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[E5K1R14]

[E53K1R15]

[E5KIR16]

[E5KIR17]

(1) CARUSeZSLEFRY NRUVYIVT7IIAFL NEEET
DHEUKMREE 1 BRI LB L THKMEF Ny M2FRIT TR
EEAD, BRE1~130VWTFhAICEEOBECHBEFORES
%o

T HIC,

(2) ERLZBKEET Ry M, BKEICERRT 2 TR
ERAD. BRIET 4 ([CRBOEAMEMM T ORIERE,

RIS IR (2) A ERUEBKEET Ry b ZILA ) HKAERR
C2YAVTZNaAFY RE, EIRIBRICHEML T 1EBULERY
§5ITIRTHD. BEKIE 5 ICEBROEAMEMN FORIESLE,
AIEECARUSeZBLEF Ry b BRICEFNSCADEEZX I E
. MABSeDAE—REYIYEIL/BELEEZIC, 0. 3XL
Y<2XDFRGEZEOTIRTHERINLEDTHDHEKIET14~16
DWT A ICEEEH DO RN T OREF I,



1/4

PCT/JP2012/062589

WO 2012/161065

3000

‘e s Ajsusiul "o

4

= 2
2 3

020

i
o
-
=
80UBQIOSqQY

0.154

0.00

00

8

700

600

00

5
Wavelength

400

300

nm

7
7

[E41]

=

Stk 2

[E42]



2/4

PCT/JP2012/062589

WO 2012/161065
[Eg3]
-, -
y 7w i \\
o 2 |
B,
B, S
xSlo A Q’(o\
£(GHZOOHS-O o.s;.mczHa)s
825 %
&2,
R 5 )
&
\ ? /
X772 TEOSMHMAKS :;é*ﬁﬁﬁ@

BIULKIED %Y 8
UhhSABAS . /o/“\;o f\u‘v““‘
I - Q,%\
. é’\ . /-00\1 ,t/)
wi R (o
NG Vi
[Eg4]
0.20 9000
Sample 4
0.151 .
. 6000 z
g N
jé’ 0101 =2
o -
@ >
b L3000 €
0.05- 5_"
0.00 . . ; T 0
300 400 500 600 700 800

Wavelength 7/ nm



3/4

WO 2012/161065 PCT/JP2012/062589
[Eg5]
0.20 9000
1 Sample 7
0.151
N -6000 3
2
o R ] >
8 0.10 2
[#3 e
@ - ot
< 3000 E
0.05 !
0.00 - . - . . . r 0

700 800

300 400 500 600
Wavelength / nm

[Ea6]




4/4

WO 2012/161065 PCT/JP2012/062589

[E47]




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2012/062589

A. CLASSIFICATION OF SUBJECT MATTER
CO9K11/08(2006.01)i, B82Y20/00(2011.01)1,
(2006.01)1, CO9K11/88(2006.01)1,

B82Y40/00(2011.01) 1,
HO05B33/10(2006.01) 1,

CO09K11/00
HO5B33/14(2006.01) 1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)
C0%K11/08, B82Y20/00, B82Y40/00, CO9K11/00, CO9K11/88,
HO5B33/14

HO5B33/10,

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2012
Kokai Jitsuyo Shinan Koho 1971-2012 Toroku Jitsuyo Shinan Koho 1994-2012

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2007/034877 Al (National Institute of 1-17
Advanced Industrial Science and Technology),
29 March 2007 (29.03.2007),
entire text; all drawings
& JP 4840823 B & US 2009/0108235 Al
A WO 2009/028282 Al (National Institute of 1-17

Advanced Industrial Science and Technology),
05 March 2009 (05.03.2009),

entire text; all drawings

& US 2010/0252778 Al

Further documents are listed in the continuation of Box C. |:| See patent family annex.

* Special categories of cited documents: “

“A” document defining the general state of the art which is not considered
to be of particular relevance

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“E” earlier application or patent but published on or after the international “x”

document of particular relevance; the claimed invention cannot be
filing date

considered novel or cannot be considered to involve an inventive

“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of another citation or other oy

] ] document of particular relevance; the claimed invention cannot be
special reason (as specified)

considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed “&”  document member of the same patent family

Date of the actual completion of the international search

25 June, 2012 (25.06.12)

Date of mailing of the international search report

03 July, 2012 (03.07.12)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2012/062589
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2005-105244 A (National Institute of 1-17

Advanced Industrial Science and Technology),
21 April 2005 (21.04.2005),

entire text; all drawings

& JP 4555966 B & US 2007/0075294 Al
& WO 2004/065296 Al

Form PCT/ISA/210 (continuation of second sheet) (July 2009)



[E PR RS FEHES%s PCT/JP2012,/062589

A, EROBETLBOSR (HERFF2E (IPC) )

Int.Cl.  CO9K11/08(2006. 01)1, B82Y20/00(2011.01)1, B82Y40/00(2011.01)1i, CO9K11/00(2006.01)1,
CO9K11/88(2006. 01) i, HO5B33/10(2006. 01)i, H05B33/14(2006. 01) i

B A 21T o ooy B

WA AT - T/ NRE R (HBRRRF 8 (T PC) )
IntCl.  CO9K11/08, B82Y20/00, B82Y40/00, CO9K11/00, CO9K11/88, HO5B33/10, HO5B33/14

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—201 24
HA[H FE A 28 5AH 1996—201 24
HAE B EFE AR AR 1994—201 24

EFRAECHEMLEFT —F X=X (F—F = ADLAFF, HEICHEM LI

C. BES 5 LD L5

B SCEROD B 5
) BIASCENG RO—IMOEINEET S & &3, FoMET AEFOESR HRIE D H
A WO 2007/034877 Al (MRSFATECE NPEZEETHREMIZEET) 2007. 03. 29, 1-17

B3, X & JP 4840823 B & US 2009/0108235 Al

A W0 2009/028282 Al (MSZATECE APEERTHREMIZERT) 2009. 03. 05, 1-17
A, 2K & US 2010/0252778 Al

A JP 2005-105244 A CMUNZATEGE NPER BN G HFIEAT) 2005. 04. 21, 1-17
A3, A2 & JP 4555966 B & US 2007/0075294 Al & WO 2004/065296
Al
I OO I LIRABIE S LT, ST N7y SIS ARk E B,
kBRSO BT =Y — D A OFITAR S Ut STk
(A FICBBED & 5 SRR TR < . RO R RS (T ) [ERR R A SO EESE AR ICAR SRR Th - T
2 HIE & 6T 5 b O TR < | F60I 005X X2
TE ) [FB I A AT B E 7o 1357 C o 578, [ERRHIRE H DR T=IZFI BT 5 b D
DgICAR SN b O (X FHCBEOH 5 0R T > T, HRERO 4 TR
(L) 2GR B 2 4R 5 SR U o SR D %17 DHFBNE TSN 2V EEZ DD HO
A L < o Bl A 8 iR AT S 5 7 ICBI T 1Y) HICBBEO B 5 T Th o T, SRS L o 12
BICHR (B A ) EOSTIRE D, HEFHITE > THIThH LA
(O] HEAIC K BB, (I, RA%ICERT 50 Lo THEBMER RN EBZBNE bO
P EBHEARTC, D OoBEED EROERE R (&) A—7 2 F7 7 LU 30K
2= T L H [ A R 7 00 9%
25. 06. 2012 03. 07. 2012
EBRT A B 04 B Od T BIFTEEE RO L) 4z | 4750
HARERTT (ISA/JP) =M A
HEHFST100-8915 a
FO T ARAXKENE=TH4%3 > BiEES 03-3581-1101 WK 3480

HREXPCT/ 1SA/ 210 (FE2~~—) (200947H)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - claims
	Page 35 - claims
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - wo-search-report
	Page 41 - wo-search-report
	Page 42 - wo-search-report

