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Abstract: To investigate the construction and purification of the superparamagnetic iron ox-
ide nanoparticles radiolabeled with * Cu and its biodistribution in mice, * Cu-SPION-dopa-

PEG-DOTA/RGD was prepared. To obtain a fair good radiolabeling yield and a high radio-

Y is BH:2014-06-15; 1T HH#H:2014-09-17
YEE B AR (1986, 55, ILZR TR 1 0 5 A= s O R A R &l
* BEBER A DLIRE (1963, 5 Wi YLk B 8 A 0, W 9% 01 R 5 O 10 S 25 W0 4k 2 T AT BIL& Ak 2, E-mail : 206376498@

qq. com



5 43

SRS R P A AR A KL T SPION-dopa-PEG-DOTA /RGD 1™ Cu #3ig AL S £ 4 73 A 251

chemical purity, the labeling conditions and purification method for * Cu-SPION-dopa-PEG-
DOTA/RGD were optimized. Besides, stability in vitro and biodistribution studies in mice
for ®Cu-SPION-dopa-PEG-DOTA/RGD were also studied. The labeling conditions were
optimized and the radiolabeling yield is 63%. The radiochemical purity of * Cu-SPION-dopa-
PEG-DOTA/RGD is more than 95% after purification. It is stable enough in the systems of
PBS and HSA, respectively, within 12 h at room temperature. The octanol-water partition
coefficients of *Cu-SPION-dopa-PEG-DOTA/RGD (lg P) is — 1.27. *Cu-SPION- dopa-
PEG-DOTA/RGD exhibites a relatively high uptake in liver and kindney and shows rapid
clearance from blood based on the biodistribution studies. SPION-dopa-PEG-DOTA/RGD
was radiolabeled with “Cu and purified successfully. ° Cu- SPION-dopa-PEG-DOTA/RGD
shows high stability in vitro. Biodistribution in vivo reveals the main metabolic pathway of
this radiolabel, which can be further investigated acting as a PET/MRI dual-modal imaging
agent,

Key words: " Cu; superparamagnetic iron oxide nanoparticles; radiochemical purity; stabili-

ty in vitro; biodistribution
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PEG-DOTA/RGD 4% 52 8 2 ] 4% ;% CuCl,
F i B B 0y A IR 2 w4 L 5 PR A IR )2 )2
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FRic P bR e # (YY) B Ak 4l (RCP) 34 °%
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H R K 0.9~1.0, [itrid ¥ Cu-SPION-dopa-
PEG-DOTA /RGD & 84 5 R SH0~0. 1,
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L4 1 FARMEEXTPRICHEM M 2051 100 pL
Fe ¥ B 1. 78.3. 56.7. 12, 14. 2 mmol/L ) SPION-
dopa-PEG-DOTA /RGD ) i & #% 2% wh i W (pH =
6.5,0. 1mol/L) fm A 2 mL EP &, m A 10 pL
(3.7 MB@) " CuCl, , ¥ i€ 1 57,50 C & Tl E
60 min, PR H )2 2 BT E BRIl

142 S [EFRIC R M52 B 100 uL Fe
W BE 24 3.56 mmol/L ) SPION-dopa-PEG-DOTA /
RGD F§ IR 8% 22 vh % W (pH = 6. 5,0. 1 mol/L) fil
A 2mL EP 481, il A 10 x1.(3. 7 MBg)*' CuCl, ,
TATEN T, 50 C &M T IRE . 435I 7E I 40,50,
60,70 min i BORE WE DU, PR 3803 )23 )2 A 12 D 2 A

W,
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A 2mL EP . A 10 uL(3. 7 MBg) **CuCl, ,
IR AT 43 BITE 40.50,60 °C 24 F I & 60 min,
PR 2 E AT I E AR IE R
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FOE Rt
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VEW - AREAE 0.5 mL WSO HE vk M ¥, P 938 B2 3 ) o
T A R R TR PE N
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PBS & % : B! Cu pric (1 S A6 8k 91 K bL 1 24
3.7X10° Bq, & F 200 uL PBS Hh (pH=7.2) . i
B A) .37 CA4&M R E 3.6.12 h J5 43 4 R
FH PR )2 2 0T 0k T Ak 2, W 8 I AA A R
EE.

HSA R Z : B Cu bric i 5k Bk 40 K kL
25 3.7X10° Bq., & F 200 pL 10% A9 A I3 B 5
H HSA B EIR S, 37 C R TR E 3.6,
12 hJF ARUKH 50 pL G W A 50 pLL 2 it
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FL4rE ¥ 5 min, 7E B DAL B0 432 5 min, 7 78
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Fig. 2 Influences of ligand concentration(a), reaction time(b) and

reaction temperature(c) on labeling efficiency
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Fig. 3 Radiochemical purity after purification of * Cu-SPION-dopa-PEG-DOTA/RGD
without DTPA(a) and with DTPA(b)
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T P 25 W b 0B R 8 Y A A R
% Cu- SPION-dopa-PEG-DOTA/RGD f# 4 4} £
MRS LR TR A, R 4 AL BRI Y FE
37°C F#HE.7E 0.1 mol/L % R £ 28 vh i W
(PBS) Al & FL 43 %ol 10% B9 N I3 H & A
(HSA W ¥ He e ke e  CE 12 h )5, otk gl
(RCPYU WA T R ARARF 90% . BLEIZARICH)
RSN E P R AT, T U F ik — 25 AR I A5

100

80

RCP/%

60

40

t/h
M — HSA.@ —PBS
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HSA #1 PBS i fa & Pk
Fig. 4 Stability of * Cu-SPION-dopa-PEG-DOTA/RGD
in HSA and PBS
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KAABEZRE P 0.054 40,1g P {H R —1.27,2)
WP B K T XA 45 T PEG fiT A W &t
YKL 1 2R TG i T A B T 25 W AR AR N 1
B3z o3 A s SEAC LR PO A P02 5 0T DT A 32 4R
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2.5 MIEMEEENRPNERNSH

1E % /N B 7% Cu-SPION-dopa- PEG-DOTA /
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A O P bR E W A I (8. 42+0. 32) % ID/
2,30 min)  J8JE ((3.5540.51) % ID/g, 30 min)
FE ((5.9940.61) %1D/g, 30 min) A4 W% Wi f%
e TG Al s B X 24 0 0% 5 IBCRR X AR e B b
CA) 3 B A A B R X 5 R AR )
T 100 nm PG4 KL FE AR P9 13 2 4 43 A AR
WA FEA—F L R MR N B2 & 55 (RES,
ALFE G RN B S S AL 20 B E A A
JH o R TR/ F N K UK AR Ay S T B BB A



5 43

SRS R P A AR A KL T SPION-dopa-PEG-DOTA /RGD 1™ Cu #3ig AL S £ 4 73 A

255

R URL i T AN BEDE G 6 40 M4 17 R B T
BEFERA , RiAE 100~200 nm kL AR B gl R R Y
BEAR GE 1) B A0 M N I R 3 B R 4 Bk

%1
Table 1

kupffer 2 Jifg (¥ 75 | /K H 5 50 ~ 100 nm {14 J KL A
PATEAJIF S AR 117 /0 T 50 nme f) 44 K 7 1~ Y
3 5 U L AR G A i B R A R

5 Cu-SPION-dopa-PEG-DOTA/RGD 7& 1E & /N BAEK N 43 A
Biodistribution of * Cu-SPION-dopa-PEG-DOTA/RGD in normal mice

2 41 (Tissues)

BESTALGUE I TE R 1R

(Percentage of the injected dose per gram of tissues mass)/(%ID + g~ 1)

30 min 1h 3h 6 h 12 h
1fi. (Blood) 2.29+0.17 1.4940.17 1.0340. 10 0. 75+0. 05 0.69+0.09
> (Heart) 1.6940. 14 1.6940.13 1.754+0. 11 1.6040. 22 1.6140. 41
HF (Liver) 8.4240.32 7.63%+0.97 5.2240. 60 3.9740.79 3.03+1.07

Ji# ((Spleen) 3.554+0.51 2.96+0. 36 2.0040. 26 1.2540.41 1.3940.42
fifi (Lung) 3.2440.79 3.15%+0. 54 2.974+0.50 2.7140.62 2.84+0. 68

¥ (Kindey) 5.9940. 61 5.68+0.98 4.5140. 41 3.504+0.48 3.05+0.76
H (Stomach) 2.67+0.33 2.47+0. 48 3.034+0.11 2.51+1.16 1. 5940. 29
/Mg (Intestine) 3.29+0. 33 3.21+0.39 2.90+0. 16 2.26+0. 38 1. 9540. 68
LA (Muscle) 0.57+0.13 0.40+0.03 0.36+0.07 0.36+0.07 0.34+0.04
‘H (Bone) 1.0140. 14 1.0040. 12 1. 3640. 50 0.93+0.17 1. 0540. 28

¥ (Note) :n=3

3.8 it

D I % M 4 A Bk 40 oK Ok F SPION-dopa-
PEG-DOTA/RGD Mg, f#i I IEH T4 &% Cu
X H AT TS bR IE . AR BN R
B A4 FH £ L B g B ) R R AR I R L 1S B AL S
MIFRIC A5 BC AR Fe ¥k 3. 56 mmol/L,
J I3 B[] 2 60 min, J2 1 il B R 50 °C L &l fb e
R bRIC R AT iR F] 63 % . il in A DTPA # & i
BRI AR FE S 45 G AR A K MR Bt Cu I
PD-10 #: k17 4lifb J5 . 15 2 7 b 4l K F 952%
AIARIC ) - i D T AL Bk 4Ok MR Cu dric 9
NGy AL W ME B, ZARICIAE 12 h WRBLE T
B E Y H B A RIFKEE. EW
ANERAR P9 1 AR W 4y A s R T L AR O
X ZARICY T T 5 800 PET/MRI BURE 2 i
BB
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