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Lo — PR FH S BEE KR~ FI SPR 2 ASAH 45 645 I YR30 6 1K) 7 425, HURFAEAE T, 1%
J7 152 e G e A KR~ i N B0 5 VR o T P A DA s 5 A S B B A KR - 5 VR
HER R AN IR GG, AN 0 B RN E5EW, ¥z 4 6V BRI NG e S e
%) SPR B3 7 1T, LIS I H R A S s v b IR S TR o

2. WIRIRIEESK 1 ATIA iR e B il Kok 71 SPR i AAH 45 440 IR S 26 R 11 5 v
R EAE T, T IR Sh s K b 2 B 200 1 L1, 9-3. SmM (11 B BE A Wl 40 K b 7 1598, TN
0. 4M [¥] EDC A1 0. 1M ] NHS V& & 3L 400 u L, JiE A E 3% 5-10min, JKIA#E 75 5-10min Ji5,
FHIA 200 1 LO. 27-0. 55mg/mL Y5 E( 34 M5 5 v [ B0 AR S, BE IR 7 % 5-10min, UK HE 75
5-10min, I 0. IM ZEENZ 200 u L, JiEinfE % 5-10min, ##E 15-20min, 4NN 75 B )G
H PBS SeBiBEVEIF @ A A 200 0 L, 1531,

3. IR EESR 1 ATId iR S e il Aok 7 SPR 43 AR AH 45 &R D R U 58 e 1) i,
HAFIEAE T, FTid IR 4 6 v B P ARV R B 3. 3mg YR 4 s 1 7o B PR I\ PBS £%
F 1ml FEC B 3. 3mg/mL R REAR, 5 PBS Gy e o

A WOBCRIEE SR 1 B il 160 SR FH e 58 W 49 oKORE 7 F0 SPR B A AH 25 6K I VR 550 44 R 19 77
5, R EAE T, TR 4 5e S ) SPR 5 F & ¥ SPR i A 78 /K L% Hh i 3-8min,
e al Kk, BT G, A KBS 15-30s, 415 38 N SPR 10 3%, 5 34 2 F )5, L
10-20 1 L/min [LEE A 50-100 1 LO. 4mg/mL (371 3E & HS 8, 7 LA 10-20 o L/min [30IE
A 50-100 1 L1. 2-1. 8mg/mL 57 SR8 I8 BRI W, 1612 50 B BRI IR VRAE. SPR &5y 3R T
1T B EEHITT

5. UIRUR)EE SR 4 BT id () 52 RS IR SPROES F , FLRRHEAE T+, AT IA 576 S B I FR Vs Vi A2 X
200mg S¢S HER T pHAE A 3. 6 [ 50mL50mM [ % — IR B 2 il , 60 °C Rl ) Fii#: 2—4h, 1%
), R pHAE A 3.6 19 50mM (1)1 R — 1B FR AN 2% 1 800 88 11 o
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KPR AN KR FF0 SPR K ARHES SN B H RS
73

R G
[0001] A W9 K AR 2593 Ht B AL A RS BT, HLARIKS 230 B —Fh R S e il oK
REASE TN AR ™ it P Ak B PR UR U IR 1Y SPR A A% IR T8 o

B=REA

[0002]  VRWAIME, 2 H AT BRIR AP & ) s K —Fh o IR B T h a2, Bk
BT SR RIFGER, MG EE . SRR, BT O S ® o K A
Yo Z 0y, AT M BUUREEE AR . H TR S Ba b i AR 7y i 2 2 R
RO B B3/ BOE I SR BB S o M. b (il IS e ST L A
ATAR B R, RN G M BRI S 5 0 M U iR AN B, RBUSE AR, ABIY, A =
HI LR RS AT A B . 5 BRIl 7 iR AR B, R 1 25 88 1~ 3Lk (surface  plasmon
resonance, SPR) & EE AL — Fit ik W) BT 55 A AL IR ml SI I 8 28 M 0 ) LA 0 54
A, BARIE . R R B R R D e HbRd O T A A AR, HARER B (HRVEE
ey R IR S EEAR 25707 1o

[0003] AR 255k B 70 TR BB G IRE AL 10 B iR, SR 1E =R 25k B 4R 47
VR T ST AR DRI | Ry RO 2 S B I BRI o B o ok A RE R TR 4 oK R
Fee— OHT AL RS AR R AHZAR  FESM NS B R IR ia s s s, P ol o s A 5, R AR
Ao RERELIAARE 155 2 7 M T EAR S5 6 L TR, T DAAE S 2% (0 1R mp PRl g B A
W0, A5 BUARGE AU (RIAT: it 7 B0 T 206 ARG P ) B ARG P #E AR

ZEHNE

[0004] AN B T B2 A R BRI A i) 2, BF AT ERAT SPR AR Skt oy ST 4% iy R ARl VR
TAEEAR 25 /N 15 DU BCAR 7= b o T AL 35 R 2% 1) il 3L, 3t — Pl SR P e 38 G 40 KR 1
SPREEAAH G5 A MR AR B 1) 7 755 o ST IEA UG FE AT b BRI B R A S & 38 A T
TN R FOAER I, ELAR VRS B, RS0 PR B RE M R IR RO AR M AT, IR RT A
TSR, W] BB AR RS A R R AT AN, LA I SE R B

[0005] 28 T fif vk bIR BRI, AR BRI AR 7 02 SR A S e g 4 oKk -
SPR £ AN &5 G RN VR U5 e 161 7323, W7 15 e HE AR T N B8 IR U5 R 1 £
DUFE S AE AN KR T SR TR B R AL R Rk 45 6, AN 4 B8 Ja 19 31 25
G, Bz g A EBTE NG TR RS SPR O H 1, LUK I A AR B P IR
TR &

[0006]  FIRAGIRF SRR R T, iE45 A S WK L.

[0007] 1 BEZ KR T~ Bl A& AR AE (0. bg & HLIE I\ 60mL 4E 7K T8 T [ b 1, 38
N B RAN RIS 5 TR R R ) B FE 2% 2007 /min BERE DT b , b 1 J 57 RN BmlL 25
4 0.6g NaOH.1.08g FeCl, * 6H,0 Fi1 0. 6g FeS0, « TH,0 [RIVES W, IV 2he Ry

3
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F )G, BWYE S B, 2 IRAKYEGR 2 P, 3 0 R R A6 A8 B4R 6 R
ML SRR AL, 4565 2 WK 2.

[0008] |- iA 3 Fh Ak 4 oK KL 7 R ) S 7 VA R BE BOR, W 225 OO IE 1Y 3R i R 2L
A KR B A T ¥ [Chunjiao Zhou et al,Fulvic acid coated iron oxide
nanoparticles for magnhetic resonance imaging contrast agent, Funct.Mater.
Lett. 03(2010) 197-200 7T ],

[0009] 2. 4 Y8 W 4 K RE 1 1R ) 4% B 200 1w L1. 9-3. SmM FRI ¥R FEAL B 4 K RE v, i
400 u L [ EDC/NHS (0. 4M/0. 1MD YR FIE, i in 7 3% 5-10min, vK¥E 48 75 5-10min J5, 1A
200 1 LO. 27-0. 55mg/mL R & 44 B 5 50 1% BB W iR = ¥ 5-10min, JKIE#E 75 5-10min
Ja, N 0. IM ZFEEf% 200 v L, SR 2% 5-10min, i E 15-20min J5, 4NN B )G, H
PBS ZZm i (10mM. pH7. 4) E¥EIFEARS 2000 L, B T 4°CUKFE P34 &, 70 WIS 41
S A L 2L AN GRS 5 AR T R, 52 0K 2,

[0010]  E3A 0. 27-0. 55mg/mL [1]7R 5034 B 5 ve FE BT AR U2 B 3. 3mg YRS IR 5 v FE BT
& LT RN EEA ARG AT M Iml PBS 229 (10mM.pH7. 4) B il 3. 3mg/
mL [ B, 5 FH PBS S8 (10mM. pH7. 4) #1711 i o

[0011] 3. SPR AL /&8 B 2 < SPR .S v 7 o /K L Hh #23 3-8min, 28 4 K i i, A
AT G, HE KIARIFE 15-30s, 75 51 J5 2 N SPR XA, fe 264 & F J5, BL 10201 L/
min [ & 8 A 50-100 1 LO. 4mg/mL [ 31 55 & HZ %5 ¥, FF LA 10-20 u L/min [#) 3 & 8 A
50-100 1 L1. 2-1. 8mg/mL [ 5% 58 % e BRI WAL, 497122 52 SR W i PRV VLA SPR S v RN 1FAT H
A e ORI B2k g )28 2k 5 52 S0 3R 1 I R 3 S YL, A0 7 OB 7 8 105 i R D A
[0012] 3R 1. 2-1. Smg/mL [¥)7¢ 58 B I PR VA 2 B 200mg 76 8 HH¥ T+ 50mL50mM FE i — Ik
W% 4l 2% 7 (pH3. 6) H, 60 °C 4 1t ¥E 2—-4h, ¥4 215, ] 50mM (1) S 1R — I IR A 22 1P i
(pH3. 6 FiBE 1M Ao

[0013] 4. G REAN KL T R R SR IR A A G« H b IR )25 18 S S G4 Kk 1 N
B VRE U B (L SV, WEHR B % 5-10min i, VK EE 7S 5-10min, SR 5 & 15-20min, £
SN 5y B R AT RSB, A S5 G PR PBS S il (10mMy pH7. 4) R EPEE 3 Ik, FH PBS
EREAH .

[0014] 5. b IR7S B9 o e bl 4 AKRE - FIYR B3 R 10 45 6 ) B H v AR RS AT A
R RT 75 2R S i P IR E S R B =

[0015]  AJ B H S el A oKW+ SR TS R o R AR e M 45 6, 5NN 7 B 519
B EE AW B NS ST RS SPR 5 7 3R 10, 72 SR BE3R 1H 1 2U % 5 IR F A BRI R R
TR AR R & BEIAL SN, AR08 v 3R T T 5 2R B 455 T 1RSSR IRV B AR A T AR
A, INTIT S 1S SPR Wi N A5 5 1A AL, 5 10 mT 6 VR 030 18 .5 64T 2 & 0 I, e ARSI FR
2. bpg/mL.

[0016] AR B 55 A& ek I 77 v B R A% IRt B A, B 2. Bpg/mL (A PR EL K 22 305
BRHRE Y BEAS, R 1.

[0017] 3 1| A B -5 A% Gl 7732 J (Rl AL A 1R 4 B

[0018]

=
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Tk Zeva Ao 0 R SR
[0019]
RO i 0.050-20. 000 ng/mL.  0.012 ng/mL  (Xi Yu et al.,2012)

0.125-0, 750 mg/kg  0.018 mg/kg (ArmindoMelo et al.,2012)

0.200-20. 000 mg/kg 0.200 mg/kg (E.D.Tsochatzis et al.,2010)

0.05-50. 0 mg/kg 0.017 mg/kg (Jianhua Cheng et al.,2009)
Ab 2 R AL R s 0.053-46. 51 g/mL 0.018 1 g/ml.  (Shenguang Ge et al.,2011)

0.5-35. 01 g/mL 0.16u g/ml.  (Shenguang Ge et al.,2011)
A 0.01-1 ng/mL 2.5 pg/mL

[0020]  HEUAHCARAALL, AR R h -

[0021] 1 A A BRI A BE SN R RE 1 () BE R T AR A 2 o] s (RO A B 1 o, HL S el 9 oKk
A B BATRIIT I, ARt iR 7 SPR AW NLAE 5, AEA BT A I SPR AR AR BATIR i
RIBUL, FARKINFR A 2. 5pg/mLo

[0022] 2 A K WA F S ek amoAORE 5 B IR A Be i AR s MR s RSN N 73 B R 43
B S5 G EHEAT SPR AT I, AT AT AL BB AR SR B AR AR S5 &, A S TR Y
AR, HER AR5, R IIE BE P o BhAMZ SPR AR I HAT R A7 10%E S 1tk B0 [
AR AR T it R A R A B A TR LA R 0 S e i AL

P =1 152 AR

[0023] 1 2Ry AR 5 WY R US4 R A IR A s R

[0024] b, a RIRMEAIKKL T, b K78 S, ¢ Fn IFU BRI e DR, d FRRIR
TN, e RoRFTHRME, £ RRMIEL LN, ¢ RN, h RPN, 1 Bonkesio

(0025 P8 2 g KK B RLAARE T S R T B IR S 12 A LB 2
BHNRAERE .

[0026]  H:A1 :a FORMEAIKRLF + ST BE )P FEHUAR + AR + 5RERE, b RIRHE
YKL + IRE SR SR SO DU, ¢ RRIRES N + IREUAI R 1 SR e PR, d RORHEAN
KELT o FORBREAIRE, £ FR UGS SR LI, ¢ R BO0 + S LK.

00271 [l 3 AR SPR (LI R S 1.

[0028]  HLrr, a o iR B A IR Bl Pt S U5 R TR A, b R IR EUS0 BRAN J U 5
BRNRA W, ¢ RNIRE S BRI PR R PR A, d RNIRESHER, e RoRPIRFRIE, £ &
NI B

[0020] || 4 A RSN YR 5526 B 1) SPR 3l 72 it 4k o

[0030]  Hirr, 2% i 4 ARG IR B0 MR 730 8 :a—25ng/mL. b——10ng/mL. c——5ng/mL.
d—1ng/mL.e—750pg/mL. f——500pg/mL.g——250pg/mL.h——100pg/mL. i—50pg/mL. j—25pg/
mL. k—10pg/mL,

[0031] Bl 5 A R I AR B 2
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BIALHEAR :

[0032]  SEJEM 1 AN A I SPR A R B R S P SE B

[0033] KA BHAG R IK) SPR Sz AR % 43 XS Ing/mL HIVRAG IR  Ing/mL (5503624 B
Ing/mL FIBRE R, Ing/mL AVREZGEEAT Ing/mL AEURAGEEAT Ing/mL B R: hr i VR &
W), Ing/mL PIREF S BRI Ing/mL P RH BE KRS, LLA Ing/ml RS BE AN 1ng/mL
R o (R VRS D HEAT R I, LU ASRH I ) SPR Wi S A5 5 (AR Ak, 2 B2 A% SR8 R S 2k o
SRR, g 52 WK 3, AR AT SPR AR KA A IR I R 2 o

[0034]  SEJiAG] 2. A WU VR A4 R AR A g 2 X A AT

[0035]  HFAA) LT 1) SPR AR kAT GGU IR BEE RS WL B0 1. Smg/mL)AERIE N 10 1 L/min
RIAATE T S X B RE AR R e M 45 B I A R IR F AR M 2554 (0, 0. 010, 0. 025, 0. 05
0,0.075,0. 1, 0.5, 0. 25ng/mL, n=3) GEAT KW, F S A U VR 50 2 G 10 b ofE il £, 2o PRV A -
0. 01-1ng/mL, FAKKIFE K 2. bpg/mL, 4562 WL 4 FE 5.

[0036]  SEiifA) 3. bR [FIW Z L5

[0037]  HUd & R A B AR AN N B K S AL 7, B 0. 75,0, 5.0. 25ng/mL —PMIKAL,
AR TSI =R, B BAZA I SPR A& AR MR 2 o

[0038] K &2 4% [ AT AR 3 . K T &M J5 Fp  JF ik 100 H 0, BR 1g KRE M MA R
6mL80 % FEEAE T, 7E % 10min fi5, BA 10000rpm &0 3mine B FIHE W, M 80 % FIEE & %%
0. 1g / mIJ #5480, 2p m R BREALER S, FRE A Img / mL ¥ 4 CLRAT, W1 KT A
A A TR, T B I N IR A B AR AE o

[0039]  H& il &h R W2 2, KE [ E Ny 96. 94—103. 60 % , 855 R EL 2. 18—13. 72%, 1|k
ALV H (KRR R VEIE D 70—130% ) W, fF& IR 2K .

[0040] 3% 2 [A]fiHE 5L

[0041]
PR AN Rl ESIEEg FxtbrdEz B )
IREHIFR (ng/mL) REHEE (ng/mL) (%) (0=3)
0.25 0. 2592 13. 72 103. 60
0.5 0. 5221 2. 18 104. 42
0.75 0. 7271 4.35 96. 94
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