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) ( ) ( ) 25 C
( (MWCO) 3 500, 7 000, 14 000 Zeta
u ). 1.5.2 X-
LEO1530 SEM, PANalytical X “pert :30 mA, 140 kV, 5, 60,
PRO X- , JEM-2100 :0.016/ ,10s/ ,
, Malvern nano-zs , Waters2695 2996 1.5.3
, Netzsch DSC-204 R 5~ 10 mg s
FV-1000 10 ‘C/min, (40 mL/min)
1.2 HCPT-PLA
PLA  HCPT, 10mL 154 (CLSM)
DMF .
10 h HCPT-PLA ,HCPT 382 nm ;
1.3 HCPT-PLA ‘
, 60 nm.
(200 nm ) ,
PLA _HCPT  PLA , Mw- 1.6 HCPT-PLA
co 3 3 ) HCPT HPLC '™P
L9(3%) 1. 1) HCPT-PLA
(MWCO 3 500 u), 0.1
1 (19(3%)) mol/ L (PBS)(pH 7.4),
Tab.1 TFactorlevel in orthogonat design experiments of 1.9(3?) 100 mL. PBS , (37.0 +o. 5) C, 100 r/min
A B C 380 nm s
QPLA)/(mg-mL™") m(HCPT): m(PLA) M WCO/u HCPT ,
1 1 1: 15 3500 2) HPLC
2 2 110 7000 HCPT 10 mg, 100 mL ,
3 3 15 14000 100 Mg/ mL
, pH3 V(0.01 mol/L
L4 ): V( )=50: 50
HCPT 10 mg, 100 HCPT : pH9 V(0.01
- . DMF mol/ L )V )=50: 50
100 Hg/mL 0.1, 0.3, HCPT
0.5,0.7,0.9,1.1,1.3, 1.5 ml. 10 mL , 3) 30 mm x 4.6 mm, CI3, 5 Hm
DMF 383 nm Symmetry RP-C18 (250 mm X 4. 6 mm, 5
, , Um); V(0.075 mol/L )L V()=
y=0.127 4x— 0. 061 3, R>= 0.999 . . 120 28 0.8 mL/min, S0 HL,
1. 0~ 15 Hg/mL. 30 C, 380 nm. ,
= / HCPT \ HCPT
) % 100% . 6.5 min, HCPT
1.5 HCPT-PLA 2.9 min(1).
151 1.7 (MTT)
, BEL- 7402,
RPMI- 1640 (, 10% (
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Fig. 1 Chromatogram of mixture of carboxylate HCPT and
lactone HCPT

R 100 U/ mL, 100 Hg/mL),
CO-: (5% ( )C0O2,37 C )
el , .96
, 3.5%10' mL ™ '; ,
(10, 5,2.5,1.25,0. 625 Pmol/L)
HCPT PLA HCPT-PLA ,
5 , 2 (n=2),PBS .48 h
MTT (5mg/mL)20 BL 4 h,
, 150 B, DM SO, 37 C 15 min
570 nm A
=(1-4 /A ) X 100% .
2
2.1 HCPT-PLA
DMF
) , 1~ 3.
, HCPT PLA
, PLA
. s A2Bs G,
PLA 2 mg/mL, HCPT  PLA
1: 5MWCO 3500 u .HCPT
PLA ,
, HCPT ,
HCPT ,
PLA
HCPT HCPT
PLA
PLA ) 1 mg/mL

2
Tab.2 The drug loading efficiency in different experimental
conditions
! %
A B C
1 1 1 1 0. 41
2 1 2 2 1. 52
3 1 3 3 1. 29
4 2 1 2 0. 39
5 2 2 3 2.22
6 2 3 1 7. 49
7 3 1 3 0. 61
8 3 2 1 1. 70
9 3 3 2 6. 60

3
Tab.3 Result of orthogonal design experiments L9(3%)

1 %
A B C
K1 3.22 1.41 9.60
K2 10.1 5.44 8.51
K3 8.91 15.38 4.12
R 6.88 13.97 5.48
(< 0.5%), PLA  HCPT
PLA (20 mg/mL),
(> 1 Hm), ’
2.2 HCPT-PLA
HCPT- PLA (TEM)
2, , HCPT-PLA ,
R M alvern nano- zs
, HCPT-PLA 226. 8 nm,
0. 270, Zeta - 45.7mV, PLA
(- 30 mV) , HCPT
2.3 HCPT-PLA
HCPT-PLA  X- , HCPT-PLA
,HCPT )
HCPT PLA (1: 1, )
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2 HCPT-PLA
Fig.2 The TEM image of HCPT-PLA nanoparticles
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Fig.3 XRD spectra of HCPT, blank PLA nanoparticles,
physical mixture of HCPT and PLA, and HCPT-

PLA nanoparticles
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Fig. 4 DSC analysis of HCPT, blank PLA nanoparticles and
H CPT- PLA nanoparticles
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Fig. 5 Confocal optical sections of HCPT-PLA nanopartr

cles captured by CLSM
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Fig. 6 Drug release behavior of HCPT-PLA nanoparticles
in0.1 mol/L PBS (pH 7.4)

CLSM HCPT PLA
(3.
2.4
HCPT HCPT
: (Y) ,HCPT (X,
Hg/ mL) , HCPT 50~
3000 ng/ mL , HCPT
Y= 294. 62X - 4 721. 5(R*= 0. 997 9),
HCPT Y= 252.85X+ 9 555
(R*=0.9979).
6. , HCPT-PLA
700 h 40%
. HCPT-PLA HCPT ,
, HCPT-
PLA Higuchi Q =

2.000 6X"? - 2,593 4,r=09892:Q = 0.9862X"’+
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1.1233,r= 09574, Q =

1.0145x "2~ 3.716 7,

r= 0.9537.
2.5
MTT ( 4 PLA
BEIL-7402 R PLA
PBS A (p>
0.05) . , HCPT
HCPT-PLA
.HCPT-PLA
HCPT.
4 PLA ,HCPT HCPT-PLA
BEL- 7402
Tab. 4 In vitro cytotoxicity assay against human liver BEI~

7402 cells (48 h)

/%
¢(HCPT)/
]! L
(Wmol - L™ ) PLA HCPT HCPT-PLA
0.625 -2.3 5.50 17. 1
1.25 - 5.1 11.7 40.2
2.5 - 4.5 27.5 45.6
5 -7.2 39.9 55.4
10 - 5.9 50.4 57.9
1. PLA
;11. HCPT-PLA 5.16%.
3
1)
HCPT-PLA , , ,
2) HCPT PLA
3) HCPT-PLA
4) HCPT-PLA
H CPT.
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properties of hydroxycam ptothecir loaded nanoparticles

Preparation and Characteristic of Hydroxycamptothecinloaded
PLA Nanoparticles Using Dialysis Method

LUO Ying', LI Le’, WANG Yarr ge’, CHANG Di’,
HOU Zherr ging”, ZHANG Qr qing”**
( 1. Medical College, Xiamen University,2. The Key Laboratory of Biomedical Engineering of Fujian Province,
College of Materials, Xiamen University, Xiamen 361005, China; 3. Chinese Academy of M edical Science, Peking Union Medical
College, Beijing 100730, China; 4. T ianjin Key Laboratory of Biomedical Materials, Tianjin 300192, China)

Abstract: In this paper, HCPT-loaded PLA nanoparticles of desired size range for treating liver cancer were successfully prepared by
using the facile dialysis method without the additional surfactants. Effect of experimental parameters on preparation of HCPT- loaded
PLA nanoparticles was evaluated. T he results of orthogonal test showd that the mass ratio of HCPT to PLA was the most important
determinant of drug loaded content. The obtained H CPT-1loaded PLA nanoparticles had spherical shape and smooth surface with a
mean diameter of about 226. 8 nm. The distribution of H CPT in PLA nanoparticles was uniform and H CPT was a crystalline state ex-
isted in PLA nanoparticles. In vitro release study indicated that HCPT in PL A nanoparticles show ed a sustained release trend over a
period of 30 days with no burst release at initial stage. T he mean in vitro cumulative release percentage of HCPT from HCPT- loaded
PLA nanoparticles vs time curve fit well with the Higuchi equation ( Q= 2.000 6X 72— 2.593 4,r= 0. 989 2) . Cytotoxicity assay a
gainst BEI- 7402 show that, compared to HCPT,the HCPT-loaded PLA nanoparticles have higher cytotoxicity.

Key words: hy drox ycamptothecin; polylactide nanoparticles; in vitro release study; cytotoxicity assay



