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1. —Fh2ETAu@NiFe MOFs ) XU EE % K 70 o B4k 2% G o AR IR AR 1R 1) 8 v B i
HAFEET PRI

(D Ru (bpy) 3**/Zr-MOF s ] 1] %%

30 mg ~ 45 mg 2, 2-HKMERE-5, 5-"RRIRIA T12 mL N, N-HIIEHIBEZH, InA
120 uL ~ 360 LL=Z%,RjG AL mL ~ 5 mLESES, $H#E10 min ~ 15 minf3 3H HLATIK
RV, 30 mg ~ 50 mg ZrClaZy#T 16 mL N, N-—FIEEHEL o, HidE10 min ~ 15
mi 5 2] 4 JE8 A RT SRAA , 5 T A AT ARAR VTR A 50 mLEE VUG £ 0 i IR I B8, 70 °C
~ 90 CRM24 h, 00708, FN, N-ZH JEH e B B 7 VR B0k, 35 CRAF
FHE12 h, 1338 AR AAZr-MOFs : #18 mg ~ 24 mg Zr-MOFsZri#( 110 mL LR, 4
F£5 min/5A110 mL{E A Ru (bpy) 3Clz * 6H:0(1 mg ~ 3 mg) FIN, N-HIIEH B ARIES
80 C ~ 100 CHiH12 h,N, N-H EH L 48 7 BIVEEEUR, 35 CEZ 12 h,
753 5 35 € [F 4ARu (bpy) 5*°/Zr-MOF's ;

(2)Ru (bpy) 3*'/Zr-MOF s bR ic HUAR S AL 7 P i) %

¥10 mgffIRu (bpy) 3% /Zr-MOFs4r 81 mL EDC/NHSYAR T iR E % M4 h ~ 8 h,
Bl K e 2 2 AEDC/NHS, SR JE 40 8421 mL pH = 7.58IPBSH, iIA4 ul ~ 6 uL.6 mg/mL
ik, 4 CHEIRIRG B FRATIRGII2h ~ 24 h,4 CEOSE, &G/ 8Tl = 7.5
IPBSZE iAW h » #11750.5 mg/mL ~ 5 mg/mLEJRu (bpy) 3°*/Zr-MOFstric BBEHUA , it /7 T
4 CH4H;

(3) Gk Z FLEIAUGNiFe MOFs[ ] 4%

F140 mg ~ 160 m/N/KEFABRAIZ60 mg ~ 280 mg K EFFIEIR =4/ #T20 mlL
R K R 3B HES min, [FREKE130 mg ~ 150 mgf kB4 BLT-20 mUBAAE K+l
BEFES min, ARG P PR IR G 4k SR E IR N HEHES h ~ 12 h, B0 BEFY 4 i
Al K FN CBE 53 GEER 24K, 35 CIHA T8, 38| L3 gk £ fLNiFe MOFs;

$$30 mg ~ 50 mg4HKZ fLNiFe MOFsZ}##E50 mLEEZE/KH, JIAT mL ~ 3 mL 1% ~
3% A SR IATR , 2R N IEEES min, JIA4 mg ~ 6 mgZE I uk e kot B 400 1) 4 4 K L1 1)
A5, R IMATO mg ~ 90 mgifJF AT IR —44,0.5 mg ~ 1 mgMiE LN, =R T HHES
h ~ 12 h, RIS AR R B, 5O B 2R, Ak Ve 2 LS TE .35 CEET
12 h, 15348 BAE RAu@GNiFe MOFs;

(4) Au@NiFe MOFshpric it JE AL va TR 1) i %

¥8 mg ~ 12 mghJAu@NiFe MOFsZ»#i|1 mL pH = 7.58PBSH, JiA4 uL ~ 6 uL.6
mg/mLIJ T IRE , 4 CIEBIRGEFRATHIIREGTHML12 h ~ 24 h,4 CELSE, AL oL
0.5% ~ 0.9%1 41 A EE L4 CHEIRIRG B 7248 H IR 7102 hif I Au@NiFe MOFs
AR RIS AL R, 4 C B O B B JE o BT = 7. 5IPBSZE MR, il 1505
mg/mL ~ 5 mg/mLAJAu@NiFe MOFs#HRicHi)il, ifFT4 CH#H;

543 AHL.0 mm.0.3 mm.0.05 mmf¥JEALERIDIEH X BELARA mm 39 Bk L AT A0 o6 Ak
B, FH B Ak e i s

6)#6 pL 0.5 mg/mL ~ 5 mg/mL Ru (bpy) s*"/Zr-MOF shric {H 5014 i i 2 i W 3%
[fi,4 CHEF

(D K3 uLARFR 2 HN 1% 25 137 1 2 1 BSAVE R T e A 3 10 , DA 3 A el A 3 T B AR

2
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SEMETE AL T, FpH = 7. 5[IPBSZE MR MR, 4 Clg T+

&) H46 L — & WL RF A ARHE IS WO N FE R T, FpH = 7. 5H9PBSZE i i
Mk, 4 Clg+

(D6 uL.0.5 mg/mL ~ 5 mg/mLAJAu@NiFe MOFs#ric {44t i Ak VA v i n 3 v
W, 4 ClT, FpH = 7.5[PBSZZ MM sk, Hil45 — Fh2E T-Au@NiFe MOFs XU K
TEP RN B A RO S A IR

2 ABUR B SR 1T il 4% 7 92 4510 — A T-Au@NiFe MOFs ) BUR: K 35 4+ 714 B 354 2
RGP A s T O M A ), AR AE T A D R A R

(D AL TAE SR = AR AR RIFEAT IR, Ag/AgCIHARAE NS LU LI , F1 22 FEL AR
JRE LN , P ) 2% (00 PR B0 27 ' B 928 A% TR A A 1 3B ok PR AN Ry AR LRI, K F Ak 2 AR
i A 27 R R AN 2 AE — R G A MG 48 1 = R B 500 VL, PR 2 A FaL A7 JE
FINO ~ 1.4 V, HfHEEAN0.1 V/s;

(D FE10 mL.pH 6.0 ~ 8.5 WE N1 mmol/L ~ 12 mmol/L= [ &I PBSZE VA K
HH 8 I LA R T T S R K AN [R] R B 1) L s M Ty o A 0 7 AR R R AL 22 RO 1B 5 i
& 2zl TAE 25 5

(3) P A U 2 A W 7y A9 ot V2 VR A U O A SHE Py s v VA T 2R AT U
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—fhE T Au@NiFe MOFsBIM I RFEF AR HILFE LN IF RS
& A ER N

ARG

[0001] A B S Je—Fhi ik T-Au@NiFe MOF s XU EE A7 K 5 4+ FY WS040 7 R B 28 A5 B A
[ )46 753k Bt F o BRI R KA BIRu (bpy) 5°°/Zr-MOF's FIBURE K FJAu@NiFe MOFsfr] il
2 M AR B RO AR RS i 2 B FAu@NiFe MOFs AR R AL e 22 R EE
AR o I LB R 38 bt J [ 2 i, HH AT LU 4 K Ru (bpy) 5™/ Zr-MOF s [ 2 Y634
L, BEITIE B 1 1Y 9 AL 8% RABUEZ R H o A B J& T r AL 22 RO IR K

BHEREAR

[0002] LR (DES) A& —Fh N T & st 3E &S R MESRZR W 5, B 7= A2 5 R SR ME — I AR TF)
T A 23R 53697 1E - 1971 4FHerbs t S NTECH ek 22 R 2 2 ) L IEUR HDES 5 4F
A LA B G R (CCA) 2 AI ) % &, IK L DES X A A 1) £ 35 4 K o 5 R4 Z 9 Al P it
DES, &G )LR & 2R Z] 5 F e, 2 Z R NDES B 1 B W s X+ BRI LK
Wi, FIDES 5 AR R 32 LA HE - o 52 | 22 000 P SE JE P AN B 55 DESHE N — FimT LU 2k 3l
YIER A BRI M 2R AR TR SR N S & i, DR, A e IR S AT ROk
B 2355 A B EBIT BT & i 5 2 s ik B =) B e B | S s A ] &
HH IR A DESI1) ¢ e 7 T N AR HH o TR — Fho] DA TR (o PR R B DESER I 7 V4 8 HE E
o A SR B AT A B A 2 R 5 T R T R ARG B o R BB v ELAS PR A, B AT FL Ak 22 A
128 R T Bl 7 AR 3, & — AR AU B 7 v o DR AR e B VT T — Tl 3 4 Y (1) L3R
2R G 3 AT 7 v F - s E R PR RS DU

[0003]  7EA KR B, 4 F— FpT AL 9K AR RU (bpy) 5/ Zr-MOF s {E A L A6 2 R e bl
Zr-MOF's [K 3 22 FL I HLA TR 1 b SR T AR 7T LA 61 35 £ [Ru (bpy) 5%, 3E 17 355 AR I AR 1) R
SR . HLE S B — R B gk 22 LRI AUGNiFe MOF s 0% K 759 51 N B AL 22 Rt
45U o Fe b Aug KR 7 FINiFe MOFs# AT LS KRu (bpy) 5*°/Zr-MOF s f) K Y6208 , 748 3 W &
PER I RR - HAu@NiFe MOFs[E yH: 2 FLME B A BRI L R AR AT LA A7 21058 2 1) O 4 )
PG o 0 b R HR AT DA OR K B 58 A [ 2 1 2R B0 EE o A D B ) o e T L Ty s v VS VIR
O MERY BT AR 1 45 6 B8 71 K KBR T-Au@NiFe MOFsHRC I O MRy -BSABEL LR , b %5 O
755 HE T3 o YA VR P 1 78 K, R L 0 E By Ak 45 & I Au@NiFe MOF s b i (B XL S5 st el 2>
R PR R AR RS , R R FE I o LA, AR R B AL T 1Y) 58 4 B G 28 AR SRR SR R O e MR
AR MRS T —F 3 77325 . H R %S T-Au@NiFe MOF A4 g XU R 4 oK 37 4 5 4 25 A% Sk 28
SR ARG I A7 P 114) 5 43 oK L AR T

S

[0004] K I 3 {0 420k — o T8 4 26T 5240 3 - Au@N i Fe MOFs XU 4 7 5 5 i
A 5 0 A R S 27 v RS, S hH E  be L 3 57 ek
[0005] AR WIIH AT ST +
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TSR B H Y, AR R AR T AR

L. gk B BIRu (bpy) 5% /Zr-MOFskRICHi4K . Au@NiFe MOFshric 45 M fy—-BSA TR 1 IR
SR A D )

(D Ru (bpy) 3**/Zr-MOF s[#] 1] %%

¥30 mg ~ 45 mg 2, 2-BKALRE-5, 5- R BPDO) ¥ T-12 mL N, N-HIJ:HIfE[Z
(OMP) H1, A 120 Bl ~ 360 bL=Z &, 285 MAL mL ~ 5 mLESER, #+#E10 min ~ 15 min
133G HLHTIRAARVE R, K530 mg ~ 50 mg ZrClasr#T-16 mL N, N-—HI B FIELE o, Bk
10 min ~ 15 minf5 34 J& ¥ HTIR AR , B P9 Fh AT SR IS VTR & 1750 mLER DU IR & 45 1 R R
RiZE,70 'C ~ 90 CJMi24 h, B4 B, N, N-ZH R P fla L R | 2G93 ol e i 4
K,35 CEZ T2 h, B3 A ARAZr-MOFs ; 18 mg ~ 24 mg Zr-MOFsZ3 BT 10 mLZ,
VSR, 4D min/E 110 mLE A Ru (bpy) sCle ® 6H20 (1 mg ~ 3 mg) KN, N-_— FJEFk
FE iR 6,80 'C ~ 100 CHEFEL2 h,N, N-HEF L. 485 P Eix, 35 CH
T2 h, 73 BT RRu (bpy) 5°'/Zr-MOFs;

(2)Ru (bpy) 3*'/Zr-MOF s bR e HUAAR SE A4 75 0 P i) 4%

¥10 mgffIRu (bpy) 3% /Zr-MOFs4>Hk -1 mL EDC/NHSIEWH Z=iREW K M4 h ~ 8 h,
AB Ak W2 2 4EDC/NHS, 2R 543 88301 mL pH = 7.50PBSH, iHA4 uL ~ 6 uL.6 mg/mL
(RFitk, 4 CHEEIRGHEFAET IR 12h ~ 24 h,4 CEOSE, R/EHETH = 7.5
HIPBSZE iAW F , #11750.5 mg/mL ~ 5 mg/mLIfJRu (bpy) 5>/ Zr-MOFstric AR ELPLAA . i 47 T
4 CH#H;

(3) 9K 2 FLAEIAU@N i Fe MOFsfH) i £

¥ 140 mg ~ 160 mg/S/KAFALERF260 mg ~ 280 mg /KGR 4N HT20 mL
FEAE K PG A ES min, RIFERE130 mg ~ 150 mgHJERFALER #0120 mLABAE/K PRy
PEFES min, ARG P FIA R G4k L E IR N HEFES h ~ 12 h, B BB, i iR
Al K FN L BE 53 MGEER24K, 35 CRRA TR, B3| L3 gk £ fLNiFe MOFs;

$$30 mg ~ 50 mg4HKZ fLNiFe MOFsZr#fE50 mLEZE/KH, AL mL ~ 3 mL 1% ~
3R S ERIE W, S0 FHEEES min, IIAN4 mg ~ 6 mgR Z SN LB (PVP) 4111 4= g K ki
TSR SR 5 IR JE R R IR =M (70 mg ~ 90 mg) , MIE L4 (0.5 mg ~ 1 mg) =i
THFES h ~ 12 h, WIS AT R B, B0 4 B R IF W, Ak ik 2 Higl e, 35
CHZTWEL2 h, 15258 B A fAAu@NiFe MOFs;

(4 Au@NiFe MOFsAwicdt J5 A0 4 R 1) il 4%

8 mg ~ 12 mgfJAu@NiFe MOFsZ»#i|1 mL pH = 7.58PBSH, JiA4 uL ~ 6 uL.6
mg/mLIPLIR 4 CHEBIRGEFAFIRGMLI2 h ~ 24 h,4 CTELSE, AL nL
0.5% ~ 0.9%MI4- M H B AER .4 CHERBIRG R FRAEF IR 102 hEfHAueNiFe MOFs
R AR R R T AL A, 4 CEO AT BS L I BTl = 7. 5HIPBSSE MR, 1505
mg/mL ~ 5 mg/mLiJAu@NiFe MOFstriciild, fr T4 CH £ H.

[0006] 2. —FfAu@NiFe MOF s XU B 7 K 5 5+ 20 L 504k 27 i AR S 2% 1) i 46 0792, B DA
Nz

(D437 HAH1.0 mm.0.3 mm.0.05 mm 5 L EE AR X ELARA mmF) BB H AR AR > 4k

B, FH R Ak e 1 s
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(2) %6 pl 0.5 mg/mL ~ 5 mg/mL Ru (bpy) 3*'/Zr-MOF shric (B BE YU iR 2 s AR 3R
[fi,4 CHET

(3) K53 uLARF S HA 1% A 1LY 2R I BSAVA TR T H A 3R 1T, DA 3F 1A FR B 2R T J R
SEMETE AL T, FpH = 7. 5/IPBSZE MR e, 4 Clg T+

(D ¥56 nL— 8 IR LA I bR AL 75 00 N2 F AR 1T, FHpH = 7. 5/ PBSZR M A
Mk, 4 Clig+

(5) 446 uL 0.5 mg/mL ~ 5 mg/mLI¥JAu@NiFe MOFsAmic f AT o A 2 v i o 21 e
W, 4 ClT, FHpH = 7.5[PBSZZ MM st Hil45 — Fh 2L T-Au@NiFe MOFs )X K
TEP RN B A RO A IR
[0007] 3. R UL 5 RO GAE B A8 T T4 A o () F A 22 R A ) -

(D fd A 22 TAE S B = F A RBEAT I, Ag/AgCIEARAE NS LU M AR, 1 22 LA
SRR EEL R 5 BT i) 2% (1) R B0 27 i A TR A U P 38 ok FEL I 9 T A R I 5 s R A 2 T A sl A
5 R A A B A — AR G A5 8 8 () vy R I B 9500V, i PR 2 A L A3 B 0
~ 1.4V, JfEE 0.1 V/s;

(2)7E10 mL.pH 6.0 ~ 8.5H)EWE N1 mmol/L ~ 12 mmol/L=THF&HIPBSZE M AR
o JE I LA R R G S KUK AN [R] R B 1) O s Ty o A V0 7= AR R AL 22 RO 15 5 i
FE, 22 TAF Hh £k 5

() P A5 WA i VA A B AR TR VA R AT U
[0008] AR BHEIA fuf R

(D BRI Z FLA BIAu@NiFe MOFsAE M KRR ICHLR X A AR 1) KGR N 3k
AT XE R, HHBAA R WA A Z 1 BOR B R I AR SR 3, A 008G e Jis 117 [ 28,
2, TR ORI i AR IR A 1) R

() LAGKATEIRU (bpy) 5°'/Zr-MOFs N R etk T o B0k 28 RO AR s it iy e v, )
FRu (bpy) 3°*/Zr-MOF s Ry HLA& 52 [1) R 6 30R KA = AL R 28 65 5 10 far i, AT 3R 73 58 5 119
R

(3 A KB R 4K 2 fLAuGNiFe MOFsAIRu (bpy) 5°*/Zr-MOF s #H 45 & T B4k
RNCAL AR I AL g, 5 T S ) S P A% SR T 2 FH - D 2 ) i AR 00, 5L A 45 A 17 ., A )
Pk, E 5 4 T %8 (0.1 pg/mL ~ 50 ng/mL) FIAS HPFRAK (0.039 pg/mL) B A
[0009] Syt fsi]1

DK FEIRU (bpy) 52 /Zr-MOF skR12Hi44 \Au@NiFe MOFshnic O 4 M B —BSAH I 71 Ji i
WL )

(D Ru (bpy) 3**/Zr-MOF s {1 1] %

1430 mg 2, 2-FBEMLIE-5, 5- —¥REE BPDO A T12 mL N, N-—FFBEHEL % OMP) Hr,
IIAN120 BL=Z %, 285 MAL mL ~ 5 mLESPER, HFE10 minfS 246 HLAT IR, #4530 mg
ZrClyZy 116 mL N, N-FHBEFEP o, 30HE 10 mindS 210 <6 8 W VRt R A4, o 9 A i K
EIEIIR A T50 mLRVUR A RN, 70 CRM24 h, 8055, AN, N-ZHJ
I i« B I 00 e iR, 35 CEAE T 12 h, A3 28 AE AR Zr-MOFs ;518 mg
Zr-MOFsZ3 88110 mLZ R, 345 min/SA110 mL& A Ru (bpy) sCls © 6H:0 (1 mg) YN,
N-— F L F R VAR &, 80 “CHitHE12 h N, N-—HI LI BEi% . £ B4 BIVEi Bk, 35 C
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HA T2 h, 32 A ARu (bpy) 5*°/Zr-MOFs ;

(2 Ru (bpy) 5°"/ Zr-MOF s A3 i i A4 B A0 7 75 1 1 4%

K510 mgffiRu (bpy) 5**/Zr-MOFs 7381 mL EDC/NHSYAWRHH R IRE T R N4 h, 4K
P2 Z REDC/NHS, 2R J5 43 B4 EI1 mL pH = 7.5[IPBSH, lIA4 ulL.6 mg/mLiPifk,4 CHH
BIRG AP IR I 12h,4 CRIO B, B a2 BTl = 7.5(PBSEE AR , #1173
0.5 mg/mLRu (bpy) 5*°/Zr-MOFshric fRERBUIA , i 47 T4 Crhes

(3) 99K 2 FLA B AU@N i Fe MOFsfH) il £

R 140 mg7 /K& RALBRAN260 mg /K G HATERIR =7 B T-20 mLE 2K #E 719 +15
min, [FREH4 130 mgffkFAL A T-20 LB /K P i J 8RS min, SR 5K W AR 4
IREEAE S T HEPES h, B0 B B TF ), A AT A /K AN 2B 7y ek 21K, 35 CH A TR,
33 L3 GKZ FLNiFe MOFs;

30 mg4iKZFLNiFe MOFs4MB7ES0 mLAGZE/K A, IINT mL 1% SRR EHR, E iR
THHES min, A4 mgZR Z AL e B (PVP) 40181 & 40 K KL T (11121 58 , SR JE I N s )4
IR =5 (70 mg) , HIEALHY (0.5 me) iR FHIFES h, WIS IZ AR KL B0, B 05 B & TF
Yy, ARG 2 BIEWC (.35 CHRATRI2 h, 133145 B A fKAuGNiFe MOFs;

(4) Au@NiFe MOFsHRiCHTJE AL V) A i) 2%

48 mgffJAu@NiFe MOFsZr#i(®|1 mL pH = 7.5[PBSH, JIA4 uL.6 mg/mLIPL)E 4
CHER ARG H TR ARG 12 h,4 CREGM B, AL ml 0. 5% ik F 2 [ 4
CAEILIR % 5 - 6 P R % 462 hEf P Au@NiFe MOFs_ETH) 1 AR T VEVE TR 25,4 C B0
N RGBT pH = 7.5HPBSZE AW, #1430.5 mg/mLIFJAu@NiFe MOFsHRICHLJE , fif
714 ChgH.

[o010] i 512

4K A4 IR (bpy) 52 /Zr-MOF sAR1CHT44 L Au@NiFe MOFskRic O MMy —BSA B B J5 i
PRI ] 2%

(D Ru (bpy) 5**/Zr-MOF s ) il £

¥37.5 mg 2, 2-BEILME-5, 5- W BPDO) % T12 mL N, N-— Ff 3 I ik i (DMP)
F, IIN240 uL= 200, ARG NS mLESER , BidE12.5 mind3 204 HLAT IR, K140 mg
ZrCly4y 8T 16 mL N, N-—FI A h , 50 3E12.5 minfs 54 Ja VA Al BX 4 , % 7 A iy
SRR S 150 mLIRPUIR M RN ,80 C/RII24 h, B0k, N, N-—if
LR P B BB H, 35 C S T2 h, 38 (A A Zr-MOFs ; 421 mg
Zr-MOFs 7} #F10 mL LB A+ $i4E5 min/5A110 mL7 A Ru (bpy) sCla * 6H20 (2 mg) HIN,
N- SRR TE R A, 90 CHitFE12 h, N, N- IR PR BERG 2B 4 Ik i, 35 °C
HA T2 h, B2 AR AR (bpy) 5*°/Zr-MOFs ;

(2 Ru (bpy) 5°"/ Zr-MOF s AR iC U A4 5 A0 75 1 1 4%

F410 mgffiRu (bpy) 5**/Zr-MOFs 2 BT 1 mL EDC/NHSIE A SRS % N6 h, ifialisK
P2 Z REDC/NHS, 2R J5 43 B4 211 mL pH = 7.5[IPBSH, IS ulL6 mg/mLiPifk,4 CHH
IR FRAE R 18 h4 CEO B, RGBT pH = 7.5/IPBSZZ AR , il
#%2.5 mg/mLI¥IRu (bpy) 5°'/Zr-MOF sk iC BB, i /7 T4 CH & H

(3) 9K 2 FLA B AU@N i Fe MOFsIH) i £
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Fi150 mgN/KERALBRANLT0 mg /K G HERIR =7 B T-20 mLEZU7K G 719415
min, FIREK 140 mef ek SUL A4 B T-20 B4l /Kbt FdiEEs min, SRS ISP MVA R &
GkSEAE R R HEFELO b, B0 BRI A AL AE KRN 2 85 43 e 24K, 35 CHRA T
1, 438 BN K L FLNiFe MOFs;

440 mg4iKZFLNiFe MOFs4MB7ES0 mLAGZE/KF, N2 mL 2%fI5S &R, iR
THAES min, MG mgZR Z AL e B (PVP) 40181 & 40 K KL T (1 121 58 » SR Ja I N ) 4
B =1 (80 m) , AL (0.75 mg) SR FHIFEL0 h, RIS RAE AR B, B0/ B i
VRV AR VR 2 EIBWOE 35 CHATRI2 h, 33 B A AAuGNiFe MOFs;

(4) AuGNiFe MOFsHRICHTIE AT M) i %

#4510 mgffjAu@NiFe MOFsZ}#{#|1 mL pH = 7.5fJPBSH, A5 uL.6 mg/mLIJHiJR 4
CHEIRIRG H AT IRG B8 h,4 CELLArE, AL ml 0. 7% 4= L3 F & F W 4
CHEEIR 5P IR A2 hE FFIAuGNiFe MOFs b1 (K B4 Btk im M A7 5,4 "C S
S BUE TPl = 7 5RIPBSEMETR , H1732.5 mg/mLiAuGNiFe MOFsHRicfLIR , fif
fF14 ChE .

(00111 sEjitifsl3

GKAERU (bpy) 52/ Zr-MOF s FRILHLM L Au@NiFe MOFs bR ict L MER) -BS A B 7t J5
PR )

(D Ru (bpy) 3**/Zr-MOF s [y il #

Ki45 mg 2, 2-HkmEnE-5, 5- R BPDO A T12 mL N, N-—F & H Bz OMP +,
JAA360 BL=ZJ1%, 2R G INAS mLEGIR , i #F15 minfG 2A PLATIARE R K550 mg ZrCls
SECT16 mL N, N- LR B, B LS mindS E) R YA AT IR 5 R AT SRR R
AT T50 nLB DU LR BN 1,90 "CRSI24 b, B0 B, FIN, N FE T R
RS | 5 B BOR , 35 CHEASTHR12 h, 1330 A A 4 Zr-MOFs : #4524 mg Zr-MOFsZy
BT 10 mLZEEVAR T, PiEES min/SF110 mLEE Ru (bpy) 529 Cle © 6H20 (3 mg) [N, N-—
L R R AV R A5, 100 "CREPEI2 h, N, N-FBE R Bk e . S e i Mk, 35 C |
T2 h, 73 BT RRu (bpy) 5°'/Zr-MOFs;

(2)Ru (bpy) 5*/ Zr-MOF s R 1L HUAA ALV VLI 1 25

F510 mgffiRu (bpy) 5*/Zr-MOFs 4 BT 1 mL EDC/NHSIE W A SRS % N8 h, ifilizK
P22 4XEDC/NHS, 28 J5 /- 8 EI1 mL pH = 7.50IPBSH, JIAG6 uL.6 mg/mLiHiiA,4 CHH
AR AR I24 b4 CRIGAE, R HCTH = 7.5/IPBSZ I ]
55 mg/mLIfJRu (bpy) 3°'/Zr-MOF sbRiCABERIUAA , i 47 T4 CH4% 5

(3) gk % LA BHAuGN i Fe MOFs ) il 4

Fi160 mgrN/K & RALBRAN280 mg /K G HATERIR =7 B T-20 mLEZU/K G T +15
min, [{REA4 150 mgff 8k FAL A T-20 LB /K P i J 8RS min, SR 5K W FIVA R 4
Dk AR R R HEFEL2 b, B0 0 BRI A RLE A KRN 2 82 43 ek 20K, 35 CHRA T
1 438 BN K £ FLNiFe MOFs;

F:50 mgg K22 FLNiFe MOFs%r#U#ES0 mLAHAE /K, i3 mL 3%HIE & RIAR , Ei5
THEAES min, IIN6 mgZR £ I e B (PVP) 1] 42 A RL T 1) A 3R L A% Je I N3 R 751
BER =8 (90 mg) , IS (1 me) iR FHHFEL2 h, IR IS R RE A, 500 B BT
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Y, BAKBER R FIEWOE R, 35 CRA T2 h, 535 B A {KAueNiFe MOFs;

(4 Au@NiFe MOFsAwicdt J5 A0 4 R 1) il 4%

¥12 mgfAu@NiFe MOFsZ»#F|1 mL pH = 7.50IPBSH, JIA6 uL.6 mg/mLAHLR ,4
CHEERG R R P IRG 24 h,4 CEOSE, IINT mL 0. 9% 4~ M3k H 5 F A, 4
CHERIR 5 3240 h IR % W AL2 hdst FFIAu@NiFe MOFs b1 () B4 St id VA A, 4 Tl
B, BE BT pH = 7. 5HIPBSZE AR Y, Hil155 mg/mLEIFRICHUE i fF T4 CH &

H

[o012]  sijifsl4

—FiJEFAu@NiFe MOF s XU K o 4 T H B4k 2 e e AR IERER TR 1) 2% 5 v, LR DL R 20
PR

(D437 HAH1.0 mm.0.3 mm.0.05 mm 5 AL EHE AR X ELARA mmF) BB H AR A > 4k
B, FH Rk e 4 s

%6 uL 0.5 mg/mL Ru (bpy) 5> /Zr-MOFshricfBERHIAR IR E R R KT, 4 ClET,

(3) K53 MLARFR O HOA 1%H 25 I3 7 8 A BSAYE TR T B 2 1 , DA Pl el A 3 T b R4y
SMEVEPEAT A, FpH = 7.5/PBSZE AR i, 4 CH T

(D ¥6 uL— 8 IR A5 I bR AL 75 00 N 2 F AR 1T, FHpH = 7. 5 PBSZR M A
mkE,4 ClET

(5) #46 uL.0.5 mg/mLAJAu@NiFe MOFsHRic AFIANPT I 0% A0 1 0 ik n 380 e Al K1 5 4
‘CHg T+, FpH = 7.509PBSZ MM IME , il 15— FhJE T-Au@NiFe MOF s XUR K 56 4+ A FEL
122 R G B AR IS
[0013]  SEjitifsl5

— %L FAu@NiFe MOF s XU K o 4 T H Bk 2 e AR IERER TR 1) 2% 5 vk, LR DL R 28
PR

(D437 HAH1.0 mm.0.3 mm.0.05 mmf 5 L EE AR X ELARA mmF) BB H AR A > 4k
B, FH Rk e 1 s

%6 uL 2.5 mg/mL Ru (bpy) 5**/Zr-MOFshricBERHIAR IR E R AR KT, 4 ClEF,

(3) K53 MLARFR O HOA 1%A 25 I3 73 8 A BSATE TR T K 2 18I, DA P el A 3 T b R4y
SMEVEPEAT A, FpH = 7.5/PBSZE VAR i, 4 CH T

(D K56 uL— 8 IR LA I bR AL 5 00 N 2 F AR SR 1T, FHpH = 7. 5 PBSZR M A
mkE,4 ClET

(5) #46 uL.2.5 mg/mLEJAu@NiFe MOFsHRiCAFIANPT I 0% A0 1 0 ik n 280 e Al K1 5 4
‘CHg T+, FpH = 7.509PBSZZ MM IME , Hill 15— FhJE T-Au@NiFe MOF s XUR: K 35 4+ B FL
122 G B AR RS
[0014]  SEjiifsl6

— %L FAu@NiFe MOF s XU K o 4 T H B4k 2 e S AR IERER TR 1) 2% 5 vk, B FE DL R 28
PR

(D43 HAH1.0 mm.0.3 mm.0.05 mmf 5 L E AR X ELARA mmF) BB H AR A > 4k
B, FH Rk e 4 s
(2 ¥6 uL 5 mg/mL Ru (bpy) s*"/Zr-MOFshricABELPUAT R B ALK 4 Cl T

9
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(3) K53 MLARFR O HOA 1%A 25 I3 7 8 A BSATE TR T 2 1, DA P el A 3 T b ARy
SPETE AL A, FpH = 7.5 IPBSER AR M, 4 Cl T

(D K6 L — R I RF I bR v 7 v 0 2 FE AR 3R THT , FlpH = 7. 5 PBSZE MR R
mkE,4 ClET

(5)#46 uL.5 mg/mLAJAu@NiFe MOFsHRic e A4 i oAb v g In 2 fE Al R i , 4 °C
W+, FpH = 7.589PBSZE MMk , Hill 15— FhIt T-Au@NiFe MOFsHXUR K 56 4+ B4 FL Bk,
R
[0015]  SEjiifs]7

HA S0 2 e P TR T L Ty (40 FE Ak 2 R ARG -

(D A FHH A2 AR ) = HE AR A SR FEAT K, Ag /AgCLEL AR A N2 LU HEL AN, B 22 HEL A
IR E AR, B ) % 1 H B0 2 e AR B A 1) B i F AR A AR A, B HE Ak 2 AR i A
2 R TR A B AE — S ' L A 15 1) 1 Fe 1 500V, T EA R 22 4 i A Y5 A0
~ 1.4V, AfEERA0.1 V/s;

(2 FE10 mLpH 7.58 % KEEN10 mmol /L= &K IPBSEZ A  , 18 ik Ha 4k 5
ZRGT, RIS AN [F) 946 FEE ) L I ME I 0 R = AR IR AR 22 R G AS 5 0 L 22 1) AR 28

(3 FEAF IR S i WA B b BV A T D E
[oot6]  SEjiifsl8

A1 PR EC O S ER C  E T

FPISRER T mL, 1) A NS ) 9% B 40 s M T A v VA 0 SR PR T I N 3231 5
i R O MY ) P 2 TR, 25 R LR

1 FE R O A I 25

CN 109521006 A i)

#E Haal MARE HarrE ANEIRE (%) B
(ng/ml) (ngfmL) (n=5, ng/ml) (%)
0.01 0.0096 46 9%
LA 0.0 0.5 0.502 30 1001
5.00 494 24 08 3

RN ZE SR AT U, i A SR IO O S o U 45 SRR [RI W R #2950~ 105%35

PN SR AR i B AT EU TSP ZE DR At R ARSI , 7 YR PR R R ey A SRR T 5
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