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Bio ); DIR( Invitrogen ) ; Bovine— (Lf Wako ); N- -
3- ( N-succinimidyls-acetyl thiopropionate SATP )
Sephadex G-50( ); 10K( ).
( Sartorius ) ; SN-682 v ( )
FT-3106 ( ); 380 ( NICOMP ) ; Emulsi Flex-1.SC5
( Avestine ) ( Mini-extruder Avanti ) JEM=2010
( JEOL ); ( Shimadzu ) ; In-Vivo Multispec—
tral Imaging System( Kodak ).
1.2 "I(S)N(1- =2- ) 4- 22— ("I-AIBZM)
P1-AIBZM 10
1.3
1.3.1 e 2:1
130 mmol  HSPC 65 mmol  Chol 9.75 mmol DSPE-PEG 9.75 mmol Mal-PEG-DSPE
20 mL
10 mL (0.32 mol/L) 2 h
60 °C 400 200 100 80 50 nm
1.3.2 Lf- (L) SATP : 3.5 mg SATP 250 L DMSO
14 mg/ml. : 1.74 ¢ 0.292 ¢ EDTA 40 mL
1 mol/L. NaOH pH 7.5 50 mL. 5mgLf 11 pL SATP
2.5 mL PBS (pH=17.4) 0.5h 10 K 4000
r/min 4 5 mL ( 0.5 mL )
2h Lf- .
1.3.3 150 pL 450 pL
. Lf- .
1.3.4 Lf- 10
1.4 ( )- ABZM
1.4.1 ABZM ABZM .
NH, 1415
0.9 mg ABZM 80 L 100 pL PBS 5 mg/ml.  ABZM
0.9 mL 100 wL. ABZM 60 °C . 4h 24h
200 pL Sephadex G50 ABZM
350 wL .
1.4.2 ABZM 4 20 h 7 ABZM
2 mg/mL . 1000 250 100 25 10 L
10 mL 200 50 20 5 2 pg/mL HPLC
ABZM (pg e+ mL™) . 200 pL  ABZM 200 pL
; 10 pL HPLC . PRPC18 (4.6 mm x250 mm) ;
/ (0.2%) ( 60:40) ; 1 mL/min; 10 pL.
1.5 "“IAIBZM-
1.5.1 '"I-AIBZM- ('""I-AIBZM) 16 "P1-AIBZM 5 mL
1.5 mL 60 °C ;

Sephadex G50 . PIAIBZMLf-
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( "PI-AIBZMf) 1.4.1 .
1.5.2 1 (141
T lodogen ' . "Idf- 1.3.2
Lf- 10 min "
1.6
20 DIR( 0. 15 mg) (16 mg HSPC
3.86 mg Chol 5.36 mg DSPE-PEG 0.9 mg Mal PEG-DSPE) DIR1L 1 mL DIR-L
DIRf..
1.7
6 ICR (25+5) ¢ 100 wL 0.9%
200 wL DIRHAL 100 L
DIR-L 2 4 8 12 24h
1.8
1.8.1 "IAIBZML  "I-AIBZM 6 SD (200 £20) ¢

100 pL "I-AIBZM
0.5 mL " I-AIBZM-.

(3.09 +0.05) x10° Bq;

(8.12 £0.29) x 10° Bq;
5 min 15 min 30

mn 1lh 2h 4h 8h 24h y— (cpm). %ID/g
1.8.2 "IAIBZMAfd. "I-AIBZML  ""I-AIBZM 81 ICR
(25+5) ¢ 27 3 . 9 200 wl '1-AIBZM (3.37
0.40) x10° Bq ; 9 300 pl PI-AIBZML (3.30 £0.54) x10° Bq ;

9 350 L " T-AIBZM-Lf. (3.58 £0.45) x10° Bq . 5 min 15
mn 30min 1h 2h 4h 8h 12h 24 h v
(epm). %ID/g
1.9 "IAIBZMALfL "I-AIBZMAL '“I-AIBZM

36 ICR (25 +5) g 12 3 4 300 ulL
S I-AIBZM L (3.16 £0.37) x10° Bq ; 4 250 pL '®T-AIBZML

(3.24 £0.37) x10° Bq ; 4 100 pL 1-AIBZM (4.77 £
0.81) x10° Bq . 15 30min 1 4h
(epm). %ID/g
2
2.1
"1-AIBZM HPLC 'S I-AIBZM 99%
HPLC '1-AIBZM.
2.2
2.2.1 .
( 100 nm) ; N N
2.2.2 . .
1(A) ; LA 1(B

2.3 ABZM

ABZM y =1417x +12338( R*> =0. 996) 4 24h
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Fig.1 TEM images of liposome( A) and lactoferrin-modified liposome( B)

HPLC 26.56  29.17 pg/mL.
4 24h ABZM 19% 20% 4 h
2.4 "I-AIBZM-
2.4.1 "IAIBZMA.  "I-AIBZMf. Sephadex G50 I-AIBZML
2 527200
_‘g 395400
'S1-AIBZM-L g
2636
S 1ATBZMAf., 39%  35%. R
2.4.2 £ 131800
=
86% . ,
) 0 154 30.8 46.2 61.6
. d/nm
80% . Fig.2 Analysis of autoradiograph of gel electrophoresis
2.5 lactoferrin-modified liposome products
DIR-L DIR-Lf-. 3 DIR-L
DIR-f-L . DIRf-L
DIR-L

| 1
1800.00 2850.00 3900.00 4950.00 6000.00
Relative fluorescence intensity/a.u.
Fig.3 Fluorescent images of DIR-Lf-I. and DIR-L in mice
Time/h: (A) 2; (B) 4; (C) 8 (D) 12; (E) 24.

2.6
2.6.1 "IAIBZML  '"I-AIBZM BI-AIBZM-L
( AUC) (MRT)  '"I-AIBZM 'S1-AIBZM-L (CL) '1-AIBZM

B1_ATBZM
PEG B1_AIBZMAL
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2.6.2 '"PIAIBZMAfd "IAIBZMAL  '"I-AIBZM P 1-AIBZMALf-
L '"I-AIBZM
S1-AIBZM L
PEG )
2.7 "IAIBZMAfL "IAIBZMdL '“I-AIBZM
"PIAIBZM '""I-AIBZMd.  "I-AIBZMAfd. 15 30min 1 4h 0.2 0.77
1.23; 0.09 0.65 1.61; 0.04 0.50 2.0
1.10 0.02 0.21 0.44( 4). l
S _AIBZM-L PIAIBZM 3.9 ~ I3
12.5 PIAIBZMAfL 2
"PTAIBZM 6.2 ~27.5 z
P I-AIBZM os LN
NINCEE = N B
21 0.25 0.5 1 4
: t/h
Fig.4 Biodistribution of *I-AIBZM-Lf-L( N)
1-AIBZM 151 AIBZM-L( ©) and ®I-AIBZM( E)
in mice brain
'P1-AIBZM
'®1-AIBZM ; '1-AIBZM D2
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I-AIBZM Nanoliposomes Targeting Brain as Imaging Agents

LI Guang-Hui SHEN Hai-Xing QIAN Jun SI Zhan ZHU Jian-Hua’
( Department of Radiopharmacy School of Pharmacy Fudan University Key Laboratory of Smart Drug Delivery
Ministry of Education & PLA  Shanghai 201203  China)

Abstract The aim of this study is to develop a blood brain barrier permeable nanodiposome drug delivery
system that significantly up-regulates the brain uptake of ( §) 5-* I-NA 1-ethyl2-pyrrolidinyl) methyl-4-a—
mine-2-methoxy-benzamide( ' I-AIBZM) as an imaging agent. Both '*I-AIBZM-nanoliposome ( > I-AIBZM-
L) and '®I-AIBZMdactoferrin-nanoliposome ( ' I-AIBZM.A-1.) were prepared by the ammonium sulfate
gradient method with a small particle size( ca. 100 nm) and a narrow size distribution pattern. The encapsula—
tion efficiencies of ' T1-AIBZM-. and '®I-AIBZM-f-L were measured as 39% and 35% respectively. In vivo
fluorescence imaging results showed that DIR-Lf-. was successfully delivered drug into the brain. The pharma-
cokinetic experiments in rats indicated that the blood circulation times of '“I-AIBZM-L and '*I-AIBZM-Lf.
were substantially longer than that of small molecular '“I-AIBZM. Amount of intracerebral ' I-AIBZM deliv—
ered by "“I-AIBZM-L was significantly lower than that of “I-AIBZM-Lfd.( P <0.01) but remarkably higher
than that of ”I-AIBZM( P <0.01) . In conclusion '*I-AIBZM-Lf. nanodiposome drug delivery system can
increase the brain uptake of imaging agent ' I-AIBZM.

Keywords '*I; Dopamine D2 receptor; Lactoferrin; Liposome; In vivo fluorescence imaging
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