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L. — Rk I T-235 2 1 %5 6 3% JE MR AR , A0 S 4344 R0 ] 5 A0 S P 4 IR B 2, TR
Bt J2 MDA G R IR B AR 4 J2 (2) VR TR AR 4 2 (3) A 4E R IR 2 (4) R AR KL
J2 (7)), R T, TR B A 4 2 M 2 A AR IR T—2 1) S50 A 2 1 Y B ) ) I TR A
B 328 (5) ATHI=EHT/INGR LG« A B N TeGERSE T Lo GHU AR A VA I il X B T2 % HE B 325 (6) 5 Py
IR TG A 4 J2 2R FIWR B 278 S HUAR IR 3B 41 4 i i R G BB e A B8 R ot ah
KA EE NaYFa: Yb, Tmgik Bk B NaGd (W04 ) 2 : Eu™ 9K R AR 0 1 T-2 88 SE R AR B 3 %2 o
B fifd o

2. MRAB AR ZE R LI ()46 I T-255 28 (1) 9 O O 0% JE Bl 4R, HORREAE T, BT iR 1) 32 4%
AT FE 5 B AR R B 2 RS T 1 RS J2 (15) R3S A W b 2 TH IR 4 T J2 (1 4) &

3. MR AB AR ZE SR L IR ()46 I T-255 28 (1) 5 O 5 0% JE Bl 4R, HORREAE T, BT ik 1) 32 4%
WAL FEE I rp 2 B (1), MR 2 3R 78 78 v 23 A8 A P 38 5 TR B 2 DA iy 63 R K A VR
YL Z TR 4 2 A4 R I SRR RHE .

4 FRABR BRI SR 3BT IR B R I T-285 3 1 2 6 S 0% T AR, HUARREAE T, BTk iy v
AR () B om 34T 35k (8) , 423K (8) b i 150 B A ki WL B 255 B, Jv 38 116 i L B 5 i
AR ERESL B EFERNERE ) AMG B R ERE LKA E(2), A%
(12)M AR NRIREEREE(13) B <amiE (132) GBSk () MW IE (9) Hh = & ik
(1) b O AR I8 , 3 SOETE B /e F S A MR ik 8 A R gem 4Rk M IR AR
A A A E (11) 5

FITIA 19 B ) 1 028 A R 1 R S T 7 K B E MR B Sl (L1 L), e S
(LI W EA RIS 2 E 3R (113), B (L1 B T AT -5 5% 3 3k B ) 85—
HAT(114) , B— A DS HAEIE (115) 5000 (132) M7 , <0 (11D T 1
BA SRS AE@ER AT (112) , M R B8l AR TeiZ a3 s s iR <
] A5

5. MRAE BRI R AP IR ()46 I T-255 28 0 R 0 0% SR Tl AR, HAREAE T, Frid i 85—
HA D (L14) AR, RE RN H BRI ER.

6 . HLAB BRI R AT IR B R I T-255 31 1 2 6 S )% JZ AT I AR, R EAE T, Bk i %
L8N EFH O, N 5 A B AR (DR b 2% 31 4%, %8k Bip sk
B R B A MRL EEE () TR EA SIS A M E L (131), HFL(I3 DA
BE 3 B S5 /MRSUNT S A SR EL, 42 Sl i S MR SR N IR SR AR E T E
FLCL3L) W, SR TR 5 B LI 2 (M RS B B AR LIRS % E R (10) .

7 RAE RN EER L IR 046 I T- 255 38 00 R o 0% R Tl AR, HUAREAE T, Bk i B %
For W 5 (5) FHEG T A HE BV (6) S A) 1 B AR AF 4 2 12 (4) I 3R 1, 7] #F 95—15mm

PR B 2 AR (DI IS K TTE .

8. AR AR EE SR 1 BT I A I T-255 3 1O 28 6 0% JE ATl 48, HAREAE T, Frid 1 44k
SR CHUKA BIRIC I T-2 50 SR SR ERE 2 valbe Juid i) il & 77, 4R LU R AP 3R

(DA S0 2RO EHE M -

EX20mg A A 58 BE T4, NN 205ml. DMFH, B8 AR 20 )5, NN 20mL — S0 AR, 80 °C R in#k
(Rl 48R T 5 0 » 73 21 AR B S S 280 FH VY SRR e IR i, 08 s FEAE L
BRI TS S A B A ImLIE T IR 4, 60°C e Bi72h, A H1 5 %55, 19

2
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BT FAB AR S A A 20 2T 20mLA Z& 7K 1, 8000 /min g U, b 25 R BLFIE T f%
W T A 1) S LR b e 2 78 AN GR T 28T a4 L o A A8 K R T ) it 5
N 1mg/mLI IR S A A 58 0 e SE A R KI5

(2) R M AR 1C T- 2470 R G KSTURL 78 VR i % -

(a) ¥4 100mg iH PR AR VA fif T 250mL ik 27K v, s 15 , 0N 10mL 51 & 70 301 %6 AT R R
BNVAVEL, 80 C A IR Lh 5410 . 5h, 4°C o A T 1 47 s BRUImLId & 5 BV VL TN L) 7 2
ZBR100L, BEFE24N 5 B 0 , b Jo R SN B 2L 1 B Al K s 3k, RIS R R AXGE T, N
R 2 7K T 1] BRI mg /L3 26 2, B0, 7 (1) BR 4N DR SR Y VR

(b)ELO . ImMFJEDC 10uLAI0 . ImMIINHS  10uL , 3225 In N 31 1 mL 3% 4 7. R A0, 78 AR 49K i
BOAEWH , N Th, 43 BT AR AR PR RN VA 5

(c)ERO. ImMIT) T-2 58 5 [ P dA Bk 22 o B B 20ul , 0N 2152 8 75 A 16 R 40 K S5k 9 VR
W, 4°C S SIS , 15 2R T AR IE T- 250 AR 9 K 0k VAV 5

(3)AMA BIG R CHRA B T- 250 R I bR ia -

BRAS i ) S8 A0 A B 0 e A R K VA MmL , TN 2mL IR, % , =38 S M 3h, B0 , B 25 R
RS L % W T A RO RO . O1mo T /L pHT7 . AR PBSZEPA TR , TN K [ A% i
T-23 U AR PR OK IR IR, 4 °C S BE3h , 28 B8 o, B S A AT B8 M 6 Y6 4 KA BLFR IR T2 8
SEREPUAECE 2 wFEHTA 0. 01mo /L pH7 . 4 IPBSZZ MR L , IRAF % H o

9 . MR HE AR EL SR LR e M T—255 28 1 ' G 9% S ik 4%, FURRAEAE T, BT iR [¥NaYFa:
Yb, TG KR AR 10 () T2 58 S HUAR B 22 vl A () il 28 7 i A 4G DL T A0 3R

(1)K FK A B2l 2 NaYFa: Yb , TmgR KSR -

43 BB B 180 . 5mo T /LK Y (NOs ) s¥& W5 . 5mL Yb (NO3) s¥& ¥ 0 . 5mL A1 Tm (NO3 ) 37 T
0.5mL, VA3 5), B0 . 4mo 1/ LEYFT I BR AN IA TR 2mL , 25 C 26 F S BEE 78 43 OB Lh s I
1.5mol /L NHaFJ&EW TmL , 25 C 25 T 410 . 5h, FIHNO3 i T pHIE 22 7. 4, E.0.. 5h, I
KRR REZ30mL s FE7E220 C R OBi24h, ¥ E1 B %30, 0 38 B R K P T, 18 B R
G INaYFa: Yb , Tmaé Y6 4N K ik 5

(2) RICHUKTRL I R T FEAL «

WINaYFa: Yb, TmZé 4K BRI N0 . 01mo T /L pHT7 . 44 PBSZE ik , e 1l ek J& 9 Img /
mLIINaYFa: Yb, Tmié 6 48 K FUHE 72 7, A5 SmLIK 2K A\ 5mL NaYFa: Yb, Tmé Y6 44 K Bk 75
W, 7 B FE OSL20min, BN 2. SmLIERERR VY 2. 1 , 4°C 6 25 18 T R S24h 36000t /min
250 10min , 49 31 3R M AE AL K 58 Y RN , FH 2 BEWe 4R, 2 BU7E R B b, T il Bk
10mg /mL IR % S 4N K ATURL FR 2 VA

(3) AR FIRL ) 3R TH A LA -

W 3mLL 7 ' 4R K SR FF B V8, I N SmLIF TR 5 25 4 J5 i 73 46 20min , T A 7 9 32
B4 H0 I SULIKIAPTSA , %5 %t 5 7640 °C S B230min , FEAE 70 °C 7K #3 S B 1h , 60001 /min 5 4
min , £ 312K 2 A I 2O E KR, F B I BB AR , B2 TG , 4 C B EHRAT 5

(D) T-2HUE R bRic -

FH0.01mo1/LpH7 . 4 PBSZE M TRUK 2K 11 28 A IR 58 S K SRV i, T ) et B
10mg /mL ) 3 [ S22 1 1 7€ D't 40 A SURE V5 VAL + BX 1 Om L 38 [ 280 22 A 1) 5 Ol 4R K kL i i 5
5.6mg NHSHI15mg EDCIRA, 2515 e 2 5 3h, 60001 /min & Cobmin, BL BV ; % lmg/mLIK]
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T-2 8 i BRI 2 s BUM NN i, T-2 50 i B SR a3 2 v B oA Al s )
AL 1100, 4 CREE R BLAN , B0y , B K BB G 73 EEPBSEE i i , 4 C 4 T iE
Fr3d, B0, WEEDTIE , 3 BINaYFa: Yb, TmPRKRRURLAR 1L T-2 BE SE B prik B 2 e fE buid, B
TPBSZEMIERF , 4 CIRAF

10 . FRAB AR ZE SR LTI I A U T- 285 2 1 2 6 S % JZ A ik 4R, HORFIE 78 T, Bk (¥ NaGd
(WO4) 2 : Bu® G K TR 100 T2 80 50 F A B3 22 v R LA K0 ) 2% v, 4B DL T A0 3%

(1) R FHK A i il #NaGd (WO 2 : Bu® i K JBitkr

FREXT7g Gd203F17g Eu20s, 43 5NN £ 50mLETHNOs HF , IN#AE 80 °C , fRIR IR 4 £ 4= 58 45
i » 175G (NO3 ) s FIEu (NO3 ) 33 ¥ NasW0s » 2H2098 T 25 B 7K o, B il B B2 M0 . 2mo T /LK
Na2WO ¥ ¥ 5 1 il 131 Gd (NO3 ) s FHEu (NO3 ) 3 FH 25 25 /KA i » 40 3l il 4% 5 = - 2R 80 %6 I Gd
(NO3 ) s ¥V 51 8 3 E0M 15 % R Eu (NOs ) sV VR, WICHUEC Al Y 5mL Gd (NOs ) ¥V 10mL. Na2WO4
TR ANSmL Eu(NOs) s 3L, MBI M2, AR IR S AN AT pH="5, $i k35 57, 1]
RREEE, 200 CHEE M40 5, B AR 2 210 1 OS2 HiE R s B R i kit
VEJT, BB RIETR, RS B A 3K, BRIR B 3h s BB I Bk AR TN 280 °C 1) 1. 2h,
4 BINaGd (W04 )2 : Eu® K S5k ;

(2)T-2Hu R R Frid

W T-2 5 S E PR B 2 b B HUAK VAT 10000 /min 850> 30min , BR 25 2% i1 s 25 & /K&
fENaGA (W04 )2 : Bu® 9K UL , TR 1l e 6 FE M0 . Img/mLIAINaGd (WO4) 2 : Eu® K URLIA T, 48 5
FHO. Imo1/L KoCOsVA VR IH T NaGd (WO4) 2 : Eu™ 4l K Bk A% ZpH 8.2,

EX10mL NaGd (WO1)2: Eu® G K BURLIE I, AEHARIRAS R, INNT-2 50 58 B AR B 2 5 2 i
PRSI 1001 T, T-2 5 vd B HAR B 2 5o & JUARvE 0Kk 2 Img /mL, R 2], = & 30min,4°C .
10000/min & C>30min, 3 Fif , B ITIE 0. 02moT /L NasBaOiZ& ARG BE % 10mL , 100001 /min
B9030min, YTIE FH0.02mo1/L NasBiOriE AR % ImL , 4 C1R- 4745
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—MIEMT-28 Z/R R REEITHAR

R4
[0001] K2 b 24— i 8 2T SRR 5 A2 3 S o T~ 238 38 0 5 5 S AT 1
4o

BRREAR

[0002] T-2%FFK (T-2toxin, T-2) & BIn B MIRER L —, FE A E L BAEE, 1
WA 08 J) 1 (Fusariumsporotrich—oides) A% #18k JJ & (Fusariumspor otrichiella)
FI28RREA—ME WK EETR RS R 2L, TEIGYNE R EKSE
AR B i, A N RABRR K B O B T BOR a5 - T-285 3 7] AR S Ak 4
1%, i se e R, HE A Rl & 5 S tE St A P . T-255 2 10 B A S PR 55
I BUETE , AHAS A BORARE  T-28 2 8 fa 10— R ARRER O IR & Kt S A KA
i EIE A LR R A5 o A, T-285 2 P RE A0 -5 TR B £ s [X K8 =900 - B A L
R B R 5 o L99TAE IR & [E R A 41 43 (FAQ) T 53 2 A 40 43 (WHO ) 78 [ P4 T 74 FF ) BBk
JEEWC L AET-28 R R S M i R — Ay B IR 7R B 5 A 6 ) £t Rt o DRG0 T
2FF A R B A IR A = o B A, F T T2/ 0 vk £ B A% w ik Aot
TR 3 AT BN G 0% o3 BV AR 28 o AR 8 B VAN R R A AN TR AR 41, Bk 2 R
FEAG 5256 Ji BRI AR s R 2 5F SE L (HANRR i e &=, HLAar A 45 SR I ]
AL 22 AXES 0 AR BT R 0 B8 e IR B8 S PR 3 B B8 TR DL F  AELRHAE i )
AL PR Ry, X E N AR ER R , HACER A% B B, AN T Podi ks U« 5 9% 75 A
TERAE TR AR, AR, T HL LA R i R A R R R, RI B AT B A R B e
IR & AT A K& T, 2 B AR e R R Rk AR

[0003]  ARABMRI) A A S0 R I H AR 5510 58, /R AN RS T AR AR L EEA 2
Wt XA T AL AR GK R AR 2 5 BB, Bl an gk R i B R s s
B, G OK R T A R, IX e LA BR 15 B S SO I AR ER T B A, AT R EUE A A
S IR I R ICAR GG « 0 IR T WA LA , S8 A0 S8 0 N K 28 T ) P 4 B R S A e 2
i, OB AR PR AR LR R S 52 A B8 77 R A A )5, SA M S0 R I HH AR B 28 6 mT AR Sy
B BB VDAL A PR DN A S FH o B R R A e i R AE I T T S L AR AN R A 3 e =
For i, A R BE AU AR E S RIS 2 AN AR SR 2O IR BT AR I T 5 A2 B AR 4 Sy A
FiRWA 7% 78 2R B NG Z 7 TH I8 AR

[0004]  BHEH OGO IURLZE 0 R B S8 5, 1E 8 BRI 76 A Pker ) 25 450
AT N FH o DR G P 4 TR 5 A R 2 i P, AT 2 8 8 ' G 03 i AR S B A A I 5 A
Yk DEARAHEL , HA R 3 AR R 1) 58, AR A BR R AT Al S I 34 I ) 2R 5
5 ARG AUAHEL , H 4% e SR MR 6, R N B RURE a8 RIS V& A UPT-LFI B 9T
FERAR & S R I AR B F150 78 AR B BT AL e A R il 26 A 4R B 7 54745
RICEEANE PR FhSE D SR HhB , 2R AR N5 77 1 R 58 AR

[0005] T E Hr 5 S g KR B A i R, & — Fh g et R AU A R, B Ry
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W3R 45 MR G RF I S AR DB B b 10 L A AE 2R e N 50 o 5 L 5 A 5 e o b
REEFARES £ iR 0 T T-2 PR A ) T B Bk e gl R BURL bR 10 8 J= i 5 ik #6 R B
Farg  RAG 7 o 1 LSRR S A A < S B DB A7 RN 78 , 455 TIN5 122 3 1 14
WFFERIHRT o

LZRAE

[0006] 2 BH BT 22 i W 1T B A ] 80 2 B (3 — P I T—- 285 22 10 28 6 S 08 R Bl 4k, ik
YRR S R PR fRTE S A R T SR B AR R B R T2 5 R

[0007] Ay 7 SE b3k H A, AR BH B R IR T 82 -

[0008]  —Ffufs T2 55 25 11 ¢ 6 S 1 E AT I AR, 0 K SCP# A4 RA ] s 78 SCHEAA T IR 2
W B 2 M D g 28 AR I B 2 48 22 SR AR AR 4 J2 A 4 3 R 2 SRR L2 S ik
(AR dE 2 2 A AR IR T — 2134 28 A i 1 9 YR EI ot 110 IS PR A W B 2 0 FH 22 30/ B TG
U/ B T gGE 2 B0 5 1 g GHUAA VA VLB 1l X B T2 o) B B 325 5 IS8 1) 5% S A &1 4 J 2 R VIR B %
T 3 T A AR i 1, D S HUARN A A S5 X T GKR AR \NaYFa: Yb , Tm4H K Fk B
NaGd (WO4)2 : Eu® QK BURLAR 1E I T-2 88 50 B AR B 22 va b ik

[0009] P iak () S 4% A A0 45 1 5 70 R B 2 DU T 40 JU J2 AR A BB A PR PR 2 T T ) 1 2 o
[0010]  Fridk () SCH# A G053 BH I Hp 2 A, W o J2 M e 7 w2 A A o 38 VR J2 Ak
S AR AR R N B AR 4 )2 TR SRR 4 2 47 4 R 82 SRR RHE

[0011] Bk i Fh 2 P AR o 26 AT W 4 3k it e 3k oo U 5 il B VIR B 266 L, BT o 1)
B B 25 A 45 5 PR Bk B R R S R B TR L AR, R
A O RIRAEEE AR08 TE GEESL N I S s 8RR b O A g, 31K
TIE P e A M EE [ B A REEm ARSI A S B AR

[0012]  FriR i) B ] HH A0 2 A 46 T L A 0 I O/ 1) e 2 M B g e s, S N
WE A B BRI 2% Bk, AR R A 5% 5 s B — A, B — AN
28 AR TE 5 AUE TE A I, S R B A S A RS I R B AR, Mk
REE RIS TEvE 1 A IE S B ) RS

[0013]  FriRRI 5 — A NETE , HEA/DNT 2 EH BRI HAA.

[0014] Pk (a4 ko BRI O s 4544, T o 5 S BRI o 8 5% B %
ek BARI AMEE BB A SMRLL BB T IR B A SIS A B B AL, BN EE
R E A H MBSO L RS, G Sk Il A MR SR RS AR TN I B AL
W BRI T S B AL 2 (M /E I B B AP bk 2% H .

[0015]  F7 3 (g G T2 A 00 0 320 AR T2 ek L D e S22 A ) 14 B A 4 4 3R B0 J2 1 SR 1D, 1) B A5
15mm.

[0016] BRIk [y s 2 E AR W I MK TTTE o

(00171 P () 28 A A 38 0 SR O AR KA ek A — o DL S A A 3 s Dy 2 JO e o W S 4 s B2 T
B SR RABM f5 , FAR PR AT RAE J5 15 B 2 R Bl

[0018]  FTiAR AT S8 I D S AR AL R FR LI T-2 52 S B PUAR B 38 22 v A4 I 1] %
5 AFELU R P ER

[0019]  (1)%AMA S0 A BHME I -
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[0020]  HY20mg fb A 22 BEME, IO F5mL DMEH, B8 A5 VR &) )5, NN 20mL — 50K, 80 C R
IR R 48R J 250 , 759 20 v R AR B S A S A 820 , B VU SRR IR e S5k IR S > 10 s B AT il
HABARMRP I T B E AN B G InLIE T 2R 5,60 CRMT2h, A H B =
518 Bk B B I A A B, BT 20mL XL 267K H L 8000 /min 55 O , 48 22 R i SE T TF
TG KA AR B S LR I R 28 R AN ZE T, 28 TS T B B A B A K R T A R
WP N Img/mLI AU ) 8 A A 3807 8 S R KI5

[0021]  (2)FRMFRICT-2HUER YK S0k I 1 1) 4% -

[0022]  (a)¥3100mg HE R ER VA fF T-250mLAR £l 7K b, kb i , i N 10mL 5 & 23 01 % A7
15 B AV T, 80 °C A 1A Lh 5 FiCHE0 . 5h, 4°C 45 14 R L4 5 B ImL i 2% J 1 VA58, N LmMfK)
FRAE TR 100, Hit k24 J5 850, B 25 R IR B S5 2,18, B A K Bk 3K, P e 28 R AN 7%
T, 7R 40 7K 1] R D Tmg /mL % L 7, 1 B0, 758 P AR 490 A SR VA VL«

[0023]  (b)HXO. 1mMAYEDC 1ORLAIO. ImMIINHS 10uL , 38 45 I\ 3 ImLa% 5 2, i A0 78 i AR 44
KSRV 5 SRELh, 793 BB E A 1) AR 9N KSR TR 5

[0024]  (¢)HRO. 1mMf¥ T—2 5 3 & HUAR B 2 So b Hi 44 200l , I B2 05 A0 [ ER g oK AT
TSR 4 C IR PBTA 13 BIFR T AR L T- 250 AR R G FIORL R

[0025]  (3)%AM A MR B T-250 R I AR L «

[0026]  HR &M HI A S M e e R KV AmL , NN 2mL L % , 2 35 e B 3h , B 40, B
PR RL I R T K T AR I RO A BRAEO . 01mo T /L pHT . AR PBSZE AW IR [
PRICT- 2P0 AR R GROKFIURL AR , 4 C I ME3h , 28 25 0 , UCER SE A AT B8 A D8 S KA AR 121 T
28R SR BUAAEE 2 e 4K, 0. 01mo 1 /L pH7 . 4FPBSZE ML » TRAF 44 o

[0027]  FIFi&NaYFa:Yb, TmZH K JHL & PANaYFa 3 i Yb* Nk 75, B Yb A TmI L 45 2 0 ik
) B 60~ 80nm k) A W 7.5 5t [ A KRR o

[0028] Pk f¥INaYFa: Yb, Tm4H KBRS 10 1 T2 8 v B BuAk B 2 v B JUAA 160 il 46 5 V2%
AHELL T PR

[0029] (1) RF/K#A BRiZ B % NaYFa: Yb , Tmgh K ik «

[0030] 4 I EUHK E 3480 . 5mo T /LAY (NO3 ) 3¥A 75 . SmL Yb (NO3) 3370 . 5mL A1 Tm (NO3 ) 334
KO .5mL, VR A3 5], BN . dmo T/ LIS AT AR BR AMTAR 2mL , 25 °C 51 T 86 78 43 IR Lh s Jin
A1.5mol/L NHaFE W TmL , 25°C 46 AF T BEC I HE0. 5h, FIHNOs I T pH{E 7.4, 5 0. 5h, N
R ZE AR BE 22 30mL 5 FiAE220°C R S 24h, A H1 B %05, 2k g AR KBRS T8, 13 31K
W 86 KINaYFa: Yb , Tmé Y 4N K ik 5

[0031]  (2) % EY KRR 2K T REAL -

[0032]  ¥4NaYFs:Yb, Tmi Y4 KR N0, 01moT /L pHT7 . 4 PBSZE th il T , e il B A &2
Jy1mg/mLENaYFa: Yb , Tmae SEAN KR VAR, B 5mL Kk 27K AbmL NaYFa:Yb, Tma 644K
ORI VAR D, 789 P B S B2 20min , B NN 2. 5mL IE i R VY 20 B , 4 °C #6444 N UM 4h
6000 /minES 0> 10min, 15 2R A D CAKIRL , FH 2 BEBE AR, 43 BUE R B, e )
FSCHR P 2R 10mg /mL ) ¢ Y AR K FIURE P B2 VK 5

[0033]  (3) %Y AR ) 2 [ 2 LAk -

[0034]  HY3mL ¢ 't 4N K Sk B % VA VA0, N N SmL A P B , 25 36F s B A3 448 20min , 7 8 5
55438, INNSBLIAPTSA , %4 J5 640 °C S B 30min , FEAET0 °C /K M. 1h, 6000t /min
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B 05min, 15 BRI AT 9K TRL , 28 B Bk, B2 TG, 4°C % B HE
17

[0035]  (4)T-2HufAkiIARic -

[0036]  FH0.01mol/L.pH7 .4 IPBSZE A NG 2% [0 Za i AW 1K) 2 D' N K RO Vs i, T | Rl
J& 21 0mg /L) 2 T 2 J2 A 1 2 6 K FURE Y 5 B 1 OmL 23R [T 28 225 10 11 28 Sl K RIURL 4
55.6mg NHSHI15mg EDCIR A, & IBE: s N 3h , 60001 /min B Cobmin , BX F B : 45 1mg/mL
T2 50 v B HUARECE 2 s U TN HIEW , T-2 88 e BE PR B E 22 e BE U AR Al HIBTR
ARFRLE 10100, 4°C R S BL4h , B O, UK BB G 3 EUEPBSZE i i , 4 C A4 T
FEHT3, B UEEDLYE £ BINaYFa: Y, Tma K J0RL bR 10 1 T2 B0 v B 3R B 22 5 B A
B TPBSE AR 4 CLRAF -

[0037]  FTiRf{INaGd (W04 ) 2: Eu® G ik A2 PA AL 4L (Gd203) A5 BREA (Na2W0s « 2H20) 3k
J B S F (Bu™ ) AT, 76 25 PR IORE R B 100 ~ 200nmfH) 4K ik

[0038] A& (INaGd (WO4) 2 : Bu® GRKIURLAR 1T T2 5 5 B FLAR B 22 3 o oA 1) il 46 7
5 AFEUU R P ER

[0039] (1)K HIZK# A i il 4 NaGd (W04 )2 : Eu® 4K ks

[0040]  #REX7g Gd203F17g Eu20s,43 5l I Z50mLATHNOsH , IN# A 80°C , 1RIE M 4 2 4= 78
2, ARG (NOs ) s ATEu(NOs ) 3 5 #iNasW0s « 2H07E T B /K b, Be il B B2 M0 . 2mo T /LAY
Na2WO ¥ ¥ 5 1 il 431 Gd (NO3 ) s FHEu (NO3 ) 3 FH 25 125 7KV i » 40 il il 4% 5 = - £R180 %6 I Gd
(NO3 ) s 35 VRN 51 & 3 BM 15 % IR Eu (NOs ) sV VR, WICHUEC 7l Y 5mL. Gd (NOs ) ¥V 10mL. Na2WO4
FEIRANSmL Eu(NOs ) s A RIS M2, AR IR & 8N T pH="5, $iHE 3557, 1]
RREEE, 200 CHEEMA240 5, B AR 2 2 1 OB iR s B R i o i it
VE T, BB RIE, AR KB R A 3 UK, BRI B 3h s B B B AR N 280 °C-J# 1. 2h,
5 3INaGd (W04 )2 : Eu™ gk ik ;

[0041]  (2)T-2HUAKRIFRIT

[0042]  RET-280 v B HUAR B 22 bil B AR VA M 10000y /min 5 40 30min, fR 25 44 s &5 &+
KA FENGA (W0 )2 : Eu® PR , e 1l Bz B2 M0 . Img /mLIKINaGd (W04 ) 2 : Bu® G K STRL VA TR »
SR 0. ImoT/L KoCOs¥E R I TNaGd (WO4) 2 : Eu® PRk Bk 5 W £ pH 8.2,

[0043]  HX10mL NaGd(WOs)2:Eu™ Gk Fukiya i, 7EHCHRIRA R L N T-2 8 7 B fi kol 2
FLREPUATE R L00RT , T-25 5 FE A B 2 5 b2 A4 i RO & Img /mL , VR 2) , = iR I & 30min,
4°C 10000t /minZL230min, FF 3, K PT0E 0. 02mo1 /L NasBsO7yA WA B 22 10mL, 10000/
min B Cr30min, YTIE 0. 02mo /L NasBsOryA A B E ImL, 4 C1R 174 o

[0044] BT ik (R Bt A0 4 J2 FH BB AR E AT S Je el SR A 9 £ 0 F B 2R s e o1 it o
[0045] BT i (R A4 6 S22 FH IR 7K 8 AR il e o

[0046]  FT ik () A1 24t 35 1162 J 2 FH T R A 448 25 68 Al A 4 2 B A A 44 2R I 1 it o

[0047]  FTiRRMEER T2 Ak 2 A oA s A &R S EE AL E A .

[0048]  F ik Ka JEAAG WU B3 325 FE T %o BB 1283k m] DA SRy A7 BB BN | " =2
FUE L S FRERFIEN L “F 7 RHER B A7 ARSI N L.

[0049] ik (¥ 10 J2 78 25 AE W B 1 48 2 0O PUR AR 4 )2 SR KA BLE b 7R B 4 4 J=
5O R A4 J2 A8 S ab it REF T 2 E BRI R S bR IC 2 5 R SR 10 2 ) WP A 4 2=
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—{M0.3~0.7cm.

[0050] AR BHRAARS H AR R o R BUE & e e 2 Ve ir e PUR A R
BN B & VG ) BB AR 4 a0 AR AR 5 20O S T A SE B T B
W Be R A FZIR N R 2, A T AL LS R Ok % - AR S M & 7=
TFREE UL B B A NG AR R B AR ORI e A AR T O R T LA AR O
[ K B B B R A B s A 2283

B &1 AR

[0051] [ 1Ay s it 4 0 AR I AL I, B v, 2 MW B 45 4 2, A SR LR 4R 4 )2, AN £F
eI )Z , TR R Z 14N 15 E

[0052] |2 s it o AR AR AR AR I, B v, 4 AR GE R L2, SRR TE ARG M BN 2E , 6 A RE
SPREENIE, 1ANTH 2 , 15 N2 LR bR I 2R .

[0053] &3 A5 it 5 AR AR I AL, B v, 1o e s 4, 20 B 4R 48 )2, 3o e b
HYE)Z, ARNFYERIE)Z 5 NI T BT, 6 ARR T I BEEN 78, T AW KA RHZ , 8 ik
ONTERSKI A, L0 RS BT, L1y S m] HACR A, 120, I3RS

[0054] K4S EISRIA-AR FIRLIEL, B o, 1o = AR, AR A 4E R TS, 6 M ER TR A RRE L
[0055]  [&I5 A EI3H (R4S AR, B o, Lo R 80 4k, 8 i 4k

[0056] (&6 4 K] 3R I H2 KT AL I B, 8 i 323k , O M kI Y

[0057] 7 MW 3 (R FIALEL, B, 10 0 B BB, 12 9388, 13 EE  L1LA
B, L1258 A, LI NE EEK, 11495 — A, LI5S A IHIE , 131 A E AL,
132 R3S A

BRSHES T

[0058] DA &5 & s it 491 % A i IR 1) EL AR St 7 sUAE 3 — 2D VR AU B .

[0059] skl

[0060] A I T—255 25 1Y ¢ b G % J= B il AR I il 2%, R BEAHE : T-2 N THU I il &6 L T-25
SERE SR B 2 b B DU IR 28 AR SR 2 AR BAR IE T2 50 AR (1) il & L AR 4k X T =
(1 1l 2% DA B 9% JE M i AR L 25 55 0 3R

[0061] 1 ABIRT-2%0 44 2 1A 1) il 4%

[0062] A4 T-25 % i 1 AT AL, il N LA e

[0063]  (1)T-2FF & a6l 4  FREX L Omg  T—-2%% Z VA MR T-5mLItkiE 1 , i\ 200mg 5%
HIBRET , 28304 T IR S BL3—4h , 230 N HE I FEE A, e i 28 RACIK S 7T, In N AmL 25
B 7K FHAmLEA; 2 HLAIR , A R A HIAE S8 o B e e 251, 49 B 8] 254 BT ED & T-2HS
HA TR =4 FH ImL) — B 22 R B o P i i 4%

[0064]  (2) N THURI A AL

[0065] >R Al — 0 (EDC)VEA N LA, J775 80N < HRO . 5mL AR 4R (1) 7= i — Rk
B B VB0 AV s FREX1Omg BSA4mg EDCAI 2 3mLiER 24 7K 1 & i, 10 BV s 7RSI 17
IR AT IO BB , 4 CHEYC 25 1 T HE Pt dk 18h, OB P= ) /EPBSTA TR HH & T 72h ,
) BB OUK KB HTIRA000r /min B 00 10min, FRULIE , B LG 22 F/NVE o, 20 CUKAR VA 1
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RAFEH-

[0066] 2 3LT-2F0 A il %

[0067] (1) 5y A4 il &

[0068] )4 4 9% « FH I 4 B T-2 8044 2 AR A DA 30ng ~50ug/ R I F & %0 156 ~ 8 Ji %
BaTh/C/INGR, 3~ 4K , BRIR G J [RI RGN 8] 3~ 5 J , 8 58 FUAR RN 77 A R J5 AT s 4 % ,
FERLA Z A T AT o

(00691 2l & « B 95 S0 0% o 3~ 4K, Fa g% /N R E T S2R AL, 43 B8 FH P L9 « B 39033
FH75 % RS IR0 /NBR 5~ 1 Omin {H BRAR 3R , JC B BCHL BRI , % IR BT A IR i 1% , 2120 B Jé
At 3 , 1000 /min 2500 10min , WA FRAIH o 45 1 X 10° ) B 4T i S5NSo'H /R 4 i 410 1
[RIEE BITR 5 5 1000 /min O 10minFF B A MITEY) T 37T CRIBHEZZIMAN0. 7T~
1.0mLAY50 % PEG4000, IminPy N5E , BT 30s10. 1~0. 3mL, 1A 15810 . 2~0 . 4mL , £ J5 15s 10
58 SR G G52 M\ TC ML 16408535 5 15mL, DL AEPEGH/EH , 37 C/K#35~10min, 10001/
minB 0 10minFt i, A0 yE M) B 2 THATIR B SR 2, FF I N 96 FL AN fu 3 74k (8
~108) , 100uL~200uL/fL, B T37°C 5% fICO 15 = 56 H 1 77 o

[0070]  # o [ BT e « K5 FR 10~ 14K , I ERELT SAVE IEAT BH P FL i , 16 R i BH 1
I 28 15 20 B AR HE B 1) FLBEAT 3~ 6 7K A3 PR A ek vl 8 1 (38 400 i v e DRy B S o, U %
AN VERE LAY IS S A0 0 a4 K IR, 58T 288 T ANk o B 1] 2% 1) 228 T 4
S UAR) B T R LA T R S L S T2 S B, S AN 7 BUA B 10"~ 10", 48 W AL ke mkn, T B
WY N TgG1 18Goa 18Gan 1gGs, B RS T2 St 70 i 4 S8 KT R vl B A , FH Tl & A A A8
0TI BR IL TR I B A 44T

[0071]  (2) Z wifE HUikm) il &

[0072]  FHT-2%5 44 £ 1 AR IC A 0 0 38 7 =2 11 e, S )% 57 & 9 200ug ~500ug /IR, T
SrA~6 eSS, I EPBSIE MR B & I T-28 R A BB, 558 B IR e &7
(FCA)IR G » 784 FLAk s I 5 9% , FIC B PBSYA AR T—280 1A 8 B , 5SS B IRA ek
FIFIAVIRA » 7 Ak, B 5 2~ 3 AT , B L )% A~ Bk, BHR W B2~ 3 ], it Jo — ik
FoPE 5 10~ 15K , BAELTSAME UL 58 R A5 B10° LI, SRt 40 B U 8 v o 1L 375 o
(00731 DAL AN R B £R s S BN LG As , R HX L7y i s MLV 247 PBS (pHT7 . 2) V8 27, N
A RIS FR AR VA TR IR ), B4 CUKAE12h,4°C L 25001 /min %0 15min, 35 b , H DL & &PBS
(pHT . 2) ¥ R UTUE » NS R R 0 Vi W 28 2R P33 % , B4 C KA 2h ,4°C . 2500 /min B .0
15min, 3 b3, LG EPBS (pH7 . 2) AR VTIE , B4 CUKFE N FIPBS(pH7. 2) & #r48~72h, Hi[i]
BB EIR ,4°C 12000 /min& 0 15min, WA 1, 1340 P T-2 2 k& bufk , —20°CiR A7,
FHT il & S8 A A B8 IR D GG B R IR ST B I AR 44

[0074] 3G B8 I O YE KM R TE I T-2 508 v B BUAR B 22 v B uAA i) il 2%
[0075]  (1)% M B M 2 EA BHE I :

[0076]  HY20mgZd th fr 58 BERAE , TN\ 2 5mL - HF 35 FF I Jiée (DM ) o, 8 75 VR 20 i, I\ 20mL
FOHA, 80 °C I N [l 4 8h JiT 125 4o, 75 21w 7] 42 19 A S8 A Ay S80S , FH DU S0k i e 4 R IR
J& TR A A BRI SR AE T R B S A B AN ImLAE T iR A, 60 °C e
72h, A H R ZE IR 13 B R RS A B2 2T 20mL A ZE 7K 1, 8000r /min g L , Bk
T AR LI IE T R, A5 F) A% (1) s L VB 3ok e 6 7% AR 28 Ja 1914 Joi HE B 40 PR XL
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27K TE 1] AR B2 D Img /mL B AR () S8 SR 07 8 A LK I

[0077]  (2) R MARICT- 250 AER 9K Uk 1A LI Tl 4%«

[0078]  (a)¥5100mg ASERAR VA A T 250mLAR 2K Fh , Nl 5 , In N\ 10mL 53 243 01 % [ A
15 B AMVE T, 80 °C A 1A Lh 5 FiRE0 . 5h, 4°C 45 1 R b4 5 B ImL i 2% J 1 VA58, N LmMfK)
LB 100, PR 240 5 85O, B 25 R R R S 28 2L 1R 5 B Al K g 3IR , FITiEE 28 AN 7%
T, IR Al K R 1] R FE A Img /mL3 5k 2, B8 40,78 A AR 40 K Uk 13 WL+

[0079]  (b)ERO. ImMAg 1—-(3- B IETA &L ) -3-2 & h W F% (EDC) 10uLA10 . ImMAgNHS 101
L, 32D I\ B ImL3R I 2, R A 78 AR G K BURE VA VR 5 S Th, 15 B2 FE 76 A0 IO AR 40 K ks
T s

[0080]  (c)HRO. 1mMI¥) T2 ba B HUAK B 2 v B 7044 201l , 0N B2 ZE35 A1 K AR 9 K L
R, 4°C I BT, 43 B 2R 1 AR T- 23U AR G KSR I 5

[0081]  (3)%A A MR B T-2H0 R I AR i «

[0082] WM&/ i) 481 A 28 M e e A B KIS MAmL , NN 2mL 6 1% , iR B23h, B0 , B
F R G I 4 ) A 1 RO 43 BUAEO . 0 lmo T /L pHT . AR PBSZE &M, TN R 1T
PRICT- 2P0 AR R GROKSIURL AV , 4 C I BE3h , 28 25 0 , UCER SE A AT B8 A D8 S KA AR 12 T
2 I RE HUAKREE 2 wFE HUAA 0. 01mo T /L pHT . 4 PBSZE MR BE: , RAF 2 H o

[0083] 4. ZRJCHIRLTLEE I il 4%

[0084]  H%1:100~ 1 : 5007 B 1) A AT S R CANARM BIR 1T ) T—- 25T A4 B T4 il 35 35
YRR, ACAGR S T, il & A WA B IE TR BARIC U R I A 44

[0085] 5 M Bff £ 4 2= bt 2 1) il 4%

[0086] 24 2= ik )= FH AR PR 4T 4% 21 1l B, FH SRR AN AE 21 4 3R I8 J2 (R AN [R] 7 B 29 3l i T2
N A0 I B 28 A e 37t bR, TG (B B AR TeGHUAR =BT TgGHLAR ) X REEN T, T-37°C
M2 o

[0087] 6. % )= M AR 40 2%

[0088]  NEWR B 41 4k 2= R TR A 4L |2 L A 4 22 [ SRR A B2 M 46 R U 7
AR A AINRE L, B S LI, P13 -4em T8 193 4EHP AT

[0089] 7 A i s Jo Jisl ¥R

(00901 4452 I3 v s A\ ASp UVAE b Vi 5 AR AE AR B R IUA R P T-2 A 6 3t
P2 2 B O PR — M A 4 2B B2 B RHE

[0091]  FEg BuI R, FrdlT-27] SR B AE S A S0 I T2 — R YK R A S
DRI 0 S5 S A4 A FH AT s 0 51 AE F 5 30T - 250 AR AR 4 K Fokr WA A A S8 0 38 ke, g
TR A AL AT B P BRI 9, SR AR BET- 20 3R & 1 454 o T 2B PR PR I BE S5 T-2
UL G 7E350nmEE F 2R UK T Ko T A M B 28 2 (T4 ) G 0 HE B ik 28 (C2R) 2> tH B
W AT S , T sk 2 G 192 2% A 13 R T 2R W AH e S AR URE S P T-2r P I S o R 2 B R R T
2I) , W TZRAICE A 2 HH ISR FR IR YA 0

[0092]  skjiifsl2

[0093] st ] 2 1 4 928 J2 BTl 4R 14D il & NS i 9] 1 3 AR A ) , 2 BEAN[H) 2 AbAE T e et
Y ANaYFa: Yb , Tm4H KSR AR 1L H) T-2 8 se R Bk & 2 e bE fiddk .

[0094]  FFIAMINaYFa: Yb, Tmg KBRS 10 T2 50 v B HUAR B 2 vo B AR 16 il 4% 5 v
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RV P

[0095] (1)K A KA BIE B % NaYFa: Yb , Tmgy KSR -

[0096] 43 Sl ERIAK FE 2 M0 . 5mo T /LY (NO3 ) s¥A V5 . 5ml Yb (NO3) 330 . 5mL A1 Tm (NO3 ) 3 7
K0 .5mL, VA 35, B0 . 4mo T/ LIV AT R AMIE W 2mL , 25 °C 4 4 1 78 73 S N2 Lh s il
A1.5mol/L NHFEW TmL , 25°C 26 F T ®EEHHE0. 5h, ATHNOs I T pH{E 227 . 4,5 & 0. 5h, i
A KA RE E 30mL s FEAE220°C N N 24h , A HI BRI, 3 58 UK B T, 15 3 K
W 4G [KINaYFa: Yb , Tmé Y 4N K ik 5

[0097]  (2)RCHKITRLE R I HEAL -

[0098]  ¥ENaYFs:Yb, Tmik S 4K BRI ANO. 0lmoT /L pHT7 . 4/ PBSEE #h il , C il Be v /&
91mg/mLINaYFa: Yb , Tm %SG AN KR IE L F-445mLIK 2 7K AbmL NaYFa:Yb, Tmi 4K
Wk VE W, 78 BERE S N 20min , R INN2 . SmLIERE B UY 2, B8 , 4 °C#EG 46 148 N e M 4h
6000r/min 0> 10min, 13 2 AR 2GRN , ] 4 BEBE AR, 3 BUE R B, BC i
FRGAR B 91 0mg /mL IR 2 SR KRR FR B VA T 5

[0099]  (3)RICHNIAKIRLI 2 28 FE 1k «

[0100]  ER3mL7 4N K ks PR B VAV, 0N SmLI P , 25 3 5 T A7 4+ 20min , B A48
B3R5 3 8 M BULIIN-(2-20 £ 3 ) -3 -2 A i = Y Al B ek e (APTSA) , 5 ) J5 740 °C I B
30min, FAET0C KIS SR 1h, 60001 /min 2 CrEmin , 15 31 28 [ 2 LAk 1 9 e gh K ik, 2
B S S PR AR, B TR R 4 C B R AT

[0101]  (4)T-2HufRRIARIL :

[0102]  FH0.01moI/L.pH7 .4 JPBSZE MIE NS 2% I 2 i A 1K) 2 D' N K RO VA A, T ] Rl
J& 21 0mg /mLL ) 2 T 2 25 A 1 ¢ 6 4 K RNV VL 5 B 1 OmL 23R [ 22 225 10 1) 28 Sl 9 K BB 7
55.6mg NHSH115mg EDCIR A, S IL#EE: S N 3h , 60001 /min & Cobmin , BU_E V5 ; 4 1mg/mL
(R T-2 50 v [ HARECE 2 va B B InON BIEWh , T-2 88 Se B PR B 22 v B fiAR AT IR
[RIARFAEE 912100, 4 CREE M 4h , B0, XZ& K BE R G 7 BUAEPBS Ml , 4 C 6 F
FEHT3, B, AR DTUE , 19 BINaYFa: Yb , Tm4 K R AR 101 T-2 8 v B AR B 22 v B P,
B TPBSZEIMPIEIH 4 CLRAF o

[0103] &I sz 7 J5 3

[0104] 43502 I3 v s A\ ASp A b Vi > AR AE FHAR B R R DA P T-2 A 6 3t
P2 2 B O PR — M A 4 2B B2 B RHE

[0105]  FE4 Gk FEd , RN T-27] 5o SR A4 & , i i 3 P 2 e bidg B T-210 40 J5 45
Al LR ZOE PR S A 4E R R T-2 N 30 B I B 2R 25 A, AS B8 8 sk I B 2 1
FE B RPN TG (BEEDU R 1eC) FUR NI AT 55O EPR LS &, AELLAMRIBUR T T 2RO 5%
IXTB AL A 2 tH B e , CAh 2 H TR WALV o Jse - A At Y R R T T =2, DUJAS B L 1E 7%
TR S A Y2 5 FARBT- 28k 82 2 (AR M BN R 25 6, B8 O 3 28 AN T AL st 2 HE IR
WU , [F FEE BB R BTN TG (BREE IS 1 g6) Pt Re 5 o Ehrit ik 4 &, 1Bk et ik
SRAN CER A A1 2 HH I AL UGS T SR 20 22 i I3 A TR RN CZR MR AU , DU R BH A 4845 L 2R 28
[0106]  sEjiti4l3

[0107]  SE it ] 3 1 4 928 J2 BTl 4R 140 il & NS i 9] 1 3 AR A ) , 2 BEAN[A) 2 AL AE T 2 et
K NaGA (W04 )2 : Bu® YK SR bR A0 1 T-2 8 5 b SR IR 2 7o B i ik
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[0108] A& HINaGd (WO4) 2 : Bu® G AKIIUR AR 1T 1 T2 5 7 B JLAR B 22 5 B O A4 1) il 4% 7
%, BFL TR

[0109] (1)K AR # A i 1 4 NaGd (W04 )2 : Eu® 4K ks

[0110]  #REX7g Gd20:F17g Eu20s, 43 5N ZE50mLATHNOsH , N A 80°C , 1R M 4 & 4= 718
4, 486 (N0 ) sATEu(NOs ) 35 #FNasW0s « 2H09 T LB /K b, Be il B 20 . 2mo 1 /LAY
Na2WOLIA R 5 1 Hi 42 (1 Gd (NO3 ) s FHEu(NOs ) 3 FH 25 B 7K IE M » 2 il 1] 4 B & 73 BN 80 %6 (11 Gd
(NO3 ) s ¥V 51 2 73 E0M 15 %6 R Eu (NOs ) sV VR, ICHUEC 1l Y 5mL G (NOs ) ¥V 10mL. Na2WO4
TR ANSmL Eu(NOs)s¥E WL, A B M2, AR IR E B AN A pH="5, #3550, )14
RREEE, 200 CHEE M40 5, B AR 2 21 1 O RL28 hiE R s B RV i ok it
VE T, BB RIETR, AR KB B A 30K, BRIR B 3h s BB I B A DA 2280 °C 1) 1. 2h,
2 FINaGd (W04 )2 : Eu® G K S5k ;

[0111]  (2)T-2H Uk AR id

[0112] M T-28 FEfE HUAREL 2 e BE HUAR A M 10000 /min B0 30min, B 25 2% i s &+
TKIBEAENaG (W04 )2 : Bu® GRS , T il R A0 . Img /mLEINaGA (W0 2 : Bu® 4K JURE 75 VK »
SR 0. 1moT/L KoCOs¥& W I TiNaGd (WO4) 2 : Eu® K Bk 5 Wi ZpH 8.2,

[0113]  EX10mL NaGd(WOa)2:Eu® Gk & V8, 7E BERRIRAE T, I T-2 88 i F Hiih ok £
SERESUATE TR 1001 T , T2 5 b B HUAR B 22 5o SR VA VROIR JE Img /mL, VR &), = IR & 30min,
4°C 10000t /min & 0> 30min , 7 B3, BUTHE 0. 02mo1 /L NasB4OriA VA% B 4 10mL, 10000/
minEgCr30min, YTIE F0.02mo /L NasBsOriE AR BE % ImL , 4 C1R 1745

[0114]  F I 7 J 3

[0115] L 4R It I 47 A AR MR S VL » A5 UV VR e B A FH e B AR M T—2 S 2
AR bR 1O AR T S AR 4R P 10 R 6 058 S 9K BURINAG (WO 22 Bu® AR it fi A — e i)
RN B I &SN T R KA BLHE A B R, I T-27] 55tk
FIORLAR IC PR A 4 J2 1 R B 4 SC 9K UR AR IR SR A 45 &, R I T e gk
RORARIC TR ET-20 PR 455 i, BE LB T 54 O UK R AR 10 B4 55 A 4 22 B AR X
T-23% 44 8 (A O RGE DU BN 328 25 A, W Ak b vk W G B 28 , i 26 B S b/ R TG (BEE B R
1gG) Fui ] 5 R 4 # 5e Se K URAR AL PR &5 & , FELL ANk T i e 6 1 25 A T 2R
AL BEAS 2 H IR A UG 5 C2 b 2 HE BT UACUGE o Jse -2 5 Al YA R R A TE T2, WIAS BB BEL L T 4 48 5%
FEGOK IR LR 5 A 4N AR T- 28044 8 1 RS DN B 25 A I D G 1 20 AN T2k
Ab o HH IR ST U , [ SR BT ER AR T /N SR TG (BREE P AR 1gG) FAER tH B 5 TF B e 2 L 4K
RIFR P L G 1 R OGS A C A Akt 2 R IR iU o SR AR 4 2 i B A T2 ACERIL
U , D 2 B X 4R 2% O R 28

(01161 DL &5 A HoAth S it 491 L A4 i PH 0% JE AT il AR ) &5 ) A I 77 v

[0117]  sEjtifhl4

[0118] 7Sk it 451 R A I T— 255 31 (0 2 0l B 0% J2 BT il 4K, 25 HRIET 1 -2, A0 66 ST P AR AT 52
SCHEAR IR B WP 2 A IR S G AR R B £ 4 J5 2 SR AR AR 4 )2 3 AR E FR T
JEA R IKIMRZT , Bk (AR 4 202 1A PR IR T—2 0% 288 A E 10 3 Y010 1) 110 62 T2 A )
EZES A FHEEHT/INER TG it /N R TeGER 470 G T o GHu A4 VA TR B i XY G TR 5o HELE 1256 5 BT ik ()
PECHUME Yk 2 R FHR B 720 D' U4 1) B 3 2 408 i 1| ol » 2 e i R A A0 S8 0 e S 4K A
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EHRIC B T-2 5 i fE SR 2 wwkE diid

[0119]  Fri i) SZ 43 A4 0.5 1 5 70 B J22 DU T 140 JE 2 1 5 AN 4 8 A1 MR Bt 2 T e () T 2 14
[0120] Pk (¥ THI J2 78 25 70 W Bt 41 48 2 L 0 S PR 4R 48 |2 RO A L E I 7ER B 4 4 2
55O HUR A4 JZ A8 SR R T 2 b B R S AR 104 16 , T AE it A 10 2 Aim ] W B £ 4
JZ=—M0.3~0.7cm,

[0121] 5 7 B AP R AR, i B Ba e ) B0 3258 5 ARG T X0 B B 1286 2 A0 W) 15 B 75 4 4
FIE AR, B4 N7 AT HEZU A | 7, [ BE A5~ 15mm.

[0122]  ZE GG 7ER bR A1 4 Z A e iR A 4 2 LT i 28 B, B s AR OK M RHE b
(R 2=y e B (s £2) , MG AE &t An 0 B o TR B 4148 J2 5 TG HUAR A 4 /=58 FRAb XS
RS2 [ 1 €04 T 2 A 10 W B 4 48 )2 — 290 . 5emAl , ZEARIC 2 A5 M1 2 B ENAT 5 Sk Memax 74,
[0123] (1) R IAE &t 19 bl 2% S A6 20 3%

[0124] & I RIRE < A BURAE L B8 , FH AR 3 SR K BRI Rl 12 10 (m/ ) (R BE L B VR o
[0125] g AET77% 5 T2 4R I3 F A\ A UAE S b 88 N TR FEAS B I AR 10 28, 2910~ 20
PPt B AR, Smin f5 N ZEOGIES AN ELRE A

[0126] &5 #5E

[0127] (&) BH M P05 « 3L 56 3L 25 1T 2 ANCER b 1 HH B Ac g , 2 7 A I &5 S A B ek
VLR TEFRFIEE S TP S A T-28

[0128]  (b) BHPEHI 58 - L ¢ 6 3 2 AN T LR ANC LR AL HAS H BB AL UG , 26 7 460 I &5 SR R 1
PE, UL AR DAL S P A S T2 2

[0129]  (c) R AHIE « I TROGTL AL TEAS IR WS , CAb H IR WA , B T 2 4ab HH 3
Wit , CE AL AN HE IR SC e , D B4R 2 2R 28

[0130]  (2) Aot 9] e % S A i AR KT SR e AR S e A )

(01311 RAGCPE A IN - FH% i 6. 22 PR PBS (pH 7. 4) B ZE /K 73 A BC I B 9 1,245,
10.20.30ng/mLI T—-2FRE & , 78 A S8t 5] 1) B0 % )2 Bl 48 | B AE80~100uL , )X Nibminf
T 5 2R AN R T A T ARG 25 BE R A A D1 28 BE{E (reTative optical density,ROD).
DA R R P B A4 5 2 A o ot AR 28 FEARL ) 1 0 2R RN A, DAAS [R) B IR FE T
PO BUE s AA R , 2z il it th 2, AT AHOC [ 20 A, TF BAZ AR 4000 T- 24 TCoo TGS I
B 5 DN5E 5 iR AR T -2 06 ) il 2R 0] U 5 A :y =—0.610x+1.023, HI3< REUAR*=0.990, i
P57 R A %R LA -2 1Cs0 2N 7. 2ng /mL , 24ROD X pixel % =90 % B}, gl £ 77 FE Xt
LRI T-29 B2 1 . 59ng/mL , B2 R BURE , 25 hg 30 S Ao U AR 75 SO A P AR D7 i 1
2, HAL SR I PR 54 52 9 2ng/mL o B R B2 y8ng/mL , 38 B 4% JE M il 4R T-2 B A #2
R .

[0132] SR A I« DA B B 5 3 AR A5 e 4, BO ] FoR bl S AN [FIR B2, % 2
PR RS I A1 22, DL 480 T-200 5 T Co0 % 35 WD T Coo ) T 2 LU AR N HAS U R
W ss R WRL HRIPE 50 RNl R ey, 5 AR S RN
s

[0133] 14y Z Ml dls Hofh B B #2128 SO

[0134]

WwEY) RN E T Cs0(ng/mL) LN RPLZE(%)

14
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T-28 % 7.2 100

FEM BT ZEA >1.0%x10* <0.072
TR IR MR >1.0X10* <0.072
REFZEB >1.0X10° <0.0072
W EF B >1.0X10° <0.0072
R - 752 >1.0X10° <0.0072

[0135]  ARSEita 9 ()i 4R 26 A BA R A A5

[0136]  (1)%pRPEsE , RGUT R o AT B 14K 2% LA A AT 8800 e KA B PR 1B T
YU AL R, B T 28 I A S0 2O R B AT 3R OB = e R AR A7 A4
FHZS 1, R ST S5 07 v A s Ak e v S A PR 2 e 9% 07 32 ROBIURE v, e DA BRI
%A A 2ng /mL,

[0137]  (2)FammPhmr , RA VRN AR S (1 B4R 4% SE A A 22 04 8 R 4 KM R AR 1R 1 T-2
PO A ] » G K AR RO 2 1T 5 B 1 O A P S T P A 2 AT R e L R B T 22 [ 45 5
ARG RTAUR, 88 5 2 P E O VA O F B A 5 R BLES G, e A1) Mg ma 1R
N R, RIETELT

[0138]  (3) AL it 9] (1) S A AT 38 9 6 B0 0% JE AT i 4R AT 6 KoK \DDGS L Bl 45 147 A )
T I ARG R AR BRI R R R A A IS 5 3, B Bk &, 8 DUk R AR

[0139]  sKjtasl5

[0140] 7% i e 451 iy A I T— 255 38 () 2l B0 0% J2 BT il 4K, 2 MBI 37 , A0, ST A A 52 7E
HEAE ERE 2 BRI SRR ALRRIE B 0 S AR R B AR S AR S AR P, TR
Bt J2 A IR AR K R IR B A1 48 2 RO TR R 4E )2 VAR 4E R B2 SRR AR Z , I 1)
YR )z LA R T 200 28044 25 10 VA VR0 ED 1 1) B T e I B3 3255 40 FH 22370 /N BR TG
U/ B T gGEE B e T gGHU A4 7 VBN il () B FE 5o B B0 6 5 BT 38 140 26 Dl 7 Ak 4 4 )25 IR A
U R B TR AR A 1 1, DU NaYFa: Y , T K R AR 10 () T-2 80 7 B AR B
ET XN

[0141] PR i b 2= AR I o2 A 7Rk, T Bk 8 bum I B A M BRI 25 5, Frid i
S IR B 2 AR S BT IR Sk B RNE R R I3 B A TR R A
12, 5 120 AR DR IREE A 13 B WE 132 B3R 8 W E 9 5 h 2 8 R 1 1)
R A, 3 AOEIE BT R R R MRE B A R R Al SRS TR A IR B
RAEE 1L,

[0142]  Fpadk i 5 () th /<026 B A8 i B A0 3 BT P e ) IE R B M B G e s 111, S
FE 1113 B A R BRI A 2B BR 113, B L LA A 5 28 B BRA R 35— S
114, F— RO HSEIEL 553 EIE 132MEE, B 111 ME % EF 540K
ORI S AR 112, A R R BE 1A A EESC S TEIE Al i AR TE IR S ) S
[0143] AT HEAFMIE AR, Frid B — A O 114RRDE , K HER/NTHHRWER.
IXRE( B B AR AT 58 — A S R BRI 1) 5 B 3R T N 58 2 B 45 6 AR UE 2 TR 1) 235 12k
[0144] PPk (428 BN H DR Hp s 454, FL R o 55 op s AR LG Lo 2 %5 Bk,
Bk BRI A B A MBS ERE I3 PR B SR N E LS E
FLI3LNEE 3 B A 5 MBSO BLF P RS, 7% 4z 3k 8 SMESUR N RS i 26 7 i
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THEIE LIS TSRO TS B AL MR e L E A ILIRA % EE 10,
(01451 Firadk (i B FRLAG: 0] B 20 5 R0 B& % 6 HEL BT a6 S22 4 7] 138 B 4P 4 2 )2 AR R i , ) BE
5~ 15mm.

[0146] Pk iy 2= R LI N KT TE o

(01471 JWGRAE bR 10 B A7 T W B 21 4 /22 55 e S AR 4 4 |2 A8 Ak oxf B2 (1) 125 BH o 2 59 A
AR A R B AR 4 290 . Semkd , 7EFRICE AT TR B s AR BN 63K Kmax
[0148] i FHRY , e B B MG Bkl WAMBSOE A — i, BRI SR, KRBTSR
M R SIS B Sk 1 P T R M R 4 S 1Al AR S R S P R R TR
B BRI B R R SRR , RF R SR B — R DRI A AR H
YCFE N FF AR SA R D, SR TS AA TF SRR, SRR, v 2 AR 1) P9 o S i B S 1 P T R 3 < B
PP AR AE SR IR 51, 2 5 BRI IR B AR U BRI B S AR bR E
VA 5 AT 35 EAE ik Y B RS (992 R 40K, A T 9k Ao & V YRIR T R R 2% (1T ) (1), 2
MK

(01491 PR FIRIEGUAT LAIE 2 I G HY A SE e 451 465 A4 BT A0 R , 7 B8 6 2, SO g S 4 A i
ARAG G R TR 25 4] , () I A8 S A4 10 THU S 184 =03, {5 R UAC B okt , M T A7 04 v v 0 )
TS AR B R [ ) A0 43 N SRR 4 o 5 e e SO 4% R I 52 B s R 75 T S 4%
ARTR 5 RIAT R TT 5, By A A0 AR 4, R A Il b G0

(01501 (1) fRp A it 1 o 28 B G 20 35 «

(01511 A INWIRE A KE S FI T K R RER L 10(v/v) I RE S BT

[0152]  ¥EAET7 V2 B R A3, B S F N B AU HE 4 T2 4RI 4 A AR DUARE S p L 4
NIREA I BRI #A S FE, 2 3-5 D BB 34K, 4mi n JE TN 2 G 1345 A BB E
[0153] &5 FLH5E .

[0154] () BHH: ) 52 < a0 3 9 O 13 2R AN TR AL AN HE IR WiC e, C4 Ak HE IR R A e, 3 7w
S5 N, U FE R DR S P S A T-28 2

(01551 (b) Bt ) 5 « 0 2R DI 152 R A T B ANC A AL S HH B AT e, 2 7 A I 485 S A B 12k
YL ERR RS S P AR S T-28 5

[0156] () 2RAHIE « I HOGELARAN T BN CH AL FEAS H IR YA U , D11 BH AR 2 2R 28
(01571 (2) AR it ] f 93 JE AT i AR R VAR S P A 0

[0158] Sk (1)K I - PR 80 £ 22 Wiy PBS (pH 7. 4) B ZE K 43 BT IR 91,2415,
1020 30ng/mLIK T—2hRAE it , 75 4% SE i 51 1) 9% S A i 4R B A£80~100uL , x M 4min =
T 1 2 AN I T 2 41 5 1 AR 25 B B A D %5 FE B (reTative optical density,ROD).
DA R R P B A4 5 2 A o ot AR 28 FEARL ) 1 9 R N A, DAAS [R) B o o R FE T
PR BB R AA AR , 22 il br A il 2% , BEAT A G TR U 2 A 5 T B2 400 T 201 T Coo Rl A A A I
BR o 22 5 iR AR T 200 (1 il 251 VA 5 FE M 0y =-0.539x+0. 901, AH3E RECAR*=0.993, i
P 18] VA 5 R B A 4R T-20 1Cs095 . 55ng /mL, 24R0D X pixel % =90 % It , i £ 75 FEx}
R T2 A Ing/mL, BIATLISE R B , 2% 18 28 S o A I T A 1) 75 S22 A0 F P #8 A J T 1) e
7, WL R MU PR 4 52 1 . Bng/mL o B MRS y6ng /mL , 38 B % JE M il 40 T-2 BA7 #2
IR

(01591 e S PR (A I - DAL A B B8 5 AR 5w e, Be i) BB ARl S oA R B, 9% 2

16
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K B2 L 20 200 151 Coo 8 555 U1 Coolf) 1 48 b A A9 Ho 2 SR ME 3.
5 45 L ML A 2. P R 2Tt S T AR 5 S PEEIT , 5 HUA B E  B TE A UR
(01601 24382 0T AR5 S B A 0 2 SR

aext) FEAUHIRIT ICso Cng/mL) L (%)
bl 5.55 100
[0161] Mﬂ%ﬁ%ﬁ A >1.0%10" <0.0555
TR IR >1.0x10* 00554
R HEK B, >1.0x10° <0.0056
HHESE B, >1.0x10° <0.0056
[0162] | MRt A | ey | Eey— |

[0163]  ASZE B4tk A A LR IL &

[0164]  (1)%p 5 PESE , RGUT & AT B 4 e 5 5o% JE TR 4R DR I (e 1 4%
B PR BINaYFa: Yb , TmAr e f T2 44 A S il i B BHT-NaYFa: Yb , TmgR KR0S 2L
R0, Be A U FE R T Ok, REUE KRR S B AU EIL . 5ng/mL.

[0165]  (2)Fa e VEml , LA LT « ARSI gl b B3 H0 e 9Kk M RINaYF4: Yb , TmiE
ARSI A6, 58 A 1 HAh 415 51 I R J6 ¥ K NaYFa: Yb, Tm# L A LM
VE AL AN EBOR BT WG RS 5 a5, 3 B2 4R AT A U T N R 5 RS T AT fi
E.

[0166]  (3) &I B o F FH % S 264N , 1A 4K T BB 15, SET I A i 2 A I . R
FNG A LRI N KA S 3~ 5D Bl , 493 B 5 BD ] 2 B &5 IR, 70 T 2R A TE R A0 UG 8 7 ARG ARE
HEET-25 R A T2 45 LB A, T80 T, B KPR JZE I8 7 AR H

[0167]  (4) A S Jita 91 B i AR i) £ I, 2P A R FINaYFa: Yb , TmgH KSR AR 10 1 T- 256 3
W SR EL 2 vE i B, B S AL IINaYFa s Y, Tl K 50k B 452 5 B4 A % , b i i 742 14
B (B M T AT R 1 A T-NaYFa: Yb , T ek S 2 3 4% 14 R 4503

[0168]  sKjiifsl6

(01691 7Sk jth 451 iy A I T— 255 2% 1) 2 D't B 0% 2 M il 4R ) 485 A 1R S Tt 1 4, AS [R] 2 JbAE, A%
S ¥ 2 AR ANaGd (W04 )2 : Eu® GRR IR AR 0K T- 250 T R AR ol & 22 S b Bidds
[0170] (1) FRRIMAE S (1) 1] 2% KA D20 9%

01711 G PRAE B A T TS /K ZBE R L 2 10 (v /v) B RE Sl

[0172]  $EAEJ7 vk 5 T2 4R I Fle A\ A5 DUAE b 88 N IR FE A I AR I 28, 2910 ~20
PR H AR, 5min fE BN R 1L 4 I R 1AE

[0173] 45 BLH)E .

[0174]  (a) BH )52 « 83T 5O 1 2R AN TER AL AN H IR Wig e, C4 Ak HE B IR WA U, 3 7wk )
g5 ONBHPE UL TR R S P S A T2 2

(01751 (b) B A 4 5 « 3k 2 Dl 155 4% A3 T 4 AN CE Ak #8 Hh B AC e, 3 7 A I 45 S R B 12k
UL ZERR RS S P A ST 285 5

[0176] () RAHIE L DG4 AN T LR FNCLR AL HAS tH PR YA e , D) 2 P A 4R 2 2 28

17
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(01771 (2) ARSI Jita ] e 95 JE AT A AR R AR S e A

[0178] RGP AAT I - FHREER £ 2 piPBS (pH 7. 4) BOWZE K 43 A Hil R FE N 1.2.4.5,
1020 30ng/mLI T-245#E it , 75 4% SE Tt 491 1) 4 % = A ik 4K b B AE80~100uL , K M 5min [ ,
T S SR AN R T T T BOE 25 BER A X e 28 BE{E (reTative optical density,ROD).
DAAS R P B A 5 2 Ao f ol AR 6 26 P AL B 0 2 RN A A , DAAS [R B iR P
R BUE s AA AR , 22 il il 2, BEAT AH2C R 28, oF B 400 T-24 TCao B AR I
PR 2 , iR 4R T 2% [ it 2R 1 VA 7 F2 M -y = -0.580x+0. 955, AHIE REUCAR =0.992, 1)
P[] U 5 v B AR 4R T-20 TCs096 . 09ng /mL, *4ROD X pixel % =90 % I, i £ 77 FE bt
RLFIT-29 B2 N1 . 24ng/mL , BEHL IS R U, 5 R 3 Sefn A U TAE R 75 2080 F P 3/ E 7 T 1Y
R, HAL BT IR 5 5 A2ng/mL o B RV B N Tng/mL , 3 B 4% JE AT il 4R T-2 A 42
I R B

[0179] e PR A I« DA AR B B 5 AR A5 e 4, Bo b LR vl oA R B2, % 2
P RS T 1 22, DLAZR A0 T2 5 1Co0 & 32 M T Coo K T A U AR N H A U R
WiEsh R WK HRITE %508 EN 4l s R, 5 AR EH RN
8 o

[0180] R34y EHT AU HAL B B B R M2 U M

[0181]

EY A E T Cs0(ng/mLL) XL (%)
T-27%5 % 6.09 100

EE T RA >1.0X10* <0.061

T KA F S >1.0x10* <0.061

R HEEB >1.0X10° <0.0061

i F R >1.0X10° <0.0061

WX I 55 25 >1.0X10° <0.0061

[0182] syt 91 i 4k 2% B A BA AR 45

[0183] (1) e Phom , R iy o AN S ] T o 0 0 G 9 K UK AR 10 5 9% S A i 4R DA
THAL (Gd203) VESER 5 (NasWOu « 2H20) 3L 57, #6185 (Bu®* ) ARG 1K 100 ~200nm&h K
RIURE, B R IF OGS R 1, AR T- 20004 JUTHER T8 SRR T4, R R RS, sl A
% 2ng/mL

[0184]  (2)F& 52 M - NaGd (WOu) 2 : Bu® 9K ks J& T 58 A W PR A ML R e Rl 3 28 P
45 B AT R 1 B OGRRE T, 7R B AMT B RS T AR AR AR E

[0185]  (3)faif \ Pk o A AR S g i 4R T 5 9 L i 2% AN 45 A0 F , B3 AL, ST
EERI, R BRI ACAAE AR AL b 10~ 2080 b, BUCHS 5 543 B A] ) 2 46 D 25
[0186]  (4)Z5F I RIS EUWL R o A8 St 491 52 S 4N K RURLAR 0 9% = BT il AR 2 AT 2R
FE 75 HH BB VAL UG A A A 00 S RIS 2 ) B A o 55 T 28 A S WG VAT UG D 3 R A A A5 PR 5 A T
2, R MR RAAGAE S P AN T2 25 T HE , AS 5 HH BB BH PR VB 1 2 A R ).
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