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Scheme 1 The synthetic route of poly( glyceric acid) -g-cholesterol
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Fig. 1 The critical micelle concentration of poly ( glyceric

acid ) -g-cholesterol
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Fig. 2 The size and size distribution of micelles
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Fig. 3 The TEM photograph of micelles
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Fig. 4 The AFM photographs of micelles
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Fig. 5 In vitro drug release of micelles

SRR B3T3 RAT 4k 41 M 5 A8 [R) ok & 1 25
SR % 3 TR AT M SR ) 0 L 7 R 0 G
e 6 fro. HE IR 24 h 5, RAHKE H 0.1 Al
0.5 mg/mL { K¢ & b 4 I /Y £7 15 R 1 20
100% , BERTE ML VR B2 T, B iU 4 BA 40 i 22
P M2 AR AW E ) 1 mg/mL i, 240 i (49 77
T3 A BT R AR, 0 90% 764y, UL W Bl 3 ¥k 32 1 T
1o, SR I TR S s Y B ) 00 T . AR A0 T
B 2 B0 28 2 12 LA R ek R 1 1Y ] 8 2% %) 2 3 5 el
R, S BRAE T A P R R A R BE S/ T 1 mg/mL.
DRt R H il R - - R I e 3 5 0y i R A B D 4
i 58 24 49y 114 1% i 24

R T RIS B 2 T SR MR SR T R R s A
GBS T AN HepG2 (R AMILIS I7 | 1 oy Bl 25



1148 5 A

2 eI 2011 4

AR 7). xh e e B3R 1,2,3 KA b i 2
P A AT LU B, 5 1 KRG 2 K, 325 R
55 b B 20 TR AR R SRR AT L5 3 K,
A3 24 TR 3% SR8 240 I B BCR R T A el BT
¥ ST ) e R SR IPN N R DR BR eath

100 | -
80 |-
S
2 60f
c
Z 40t
o
@]
20
0 d i {
1 2 3
Sample

Fig. 6 The cytotoxicity of micelles

1) 0.1 mg/mL; 2) 0.5 mg/mL; 3) 1 mg/mL
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Fig. 7 In vitro anti-tumor effect of micelles

TS5 um pg

Fig. 8 Confocal microscopic images of HepG2 cells incubated with free DOX and DOX-loaded micelles
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PREPARATION AND DRUG RELEASE BEHAVIOR OF
POLY (GLYCERIC ACID) -g-CHOLESTEROL MICELLES

HUANG Xiaoqian' , HE Bin®, SONG Liqin’, YANG Yang’, GU Zhongwei’
(" School of Polymer Science & Engineering, ° National Engineering Research Center for Biomaterials

Sichuan University, Chengdu 610064 )

Abstract A novel biodegradable poly ( glyceric acid) (PGA) was synthesized by the polycondensation of
glyceric acid. The hydrophobic and biocompatible molecule cholesterol was immobilized on the pendant
functional group of PGA. The micelles were formed by the self-assemble driven by the hydrophilic-hydrophobic
interaction. Anti-tumor drug doxorubicin was loaded in the micelles to study the drug release profile. The anti-
tumor effects in vitro were evaluated with liver cancer cell HepG2. The results demonstrated that the content of
cholesterol grafted was nearly the same as the feeding dose. The micelles of poly( glyceric acid) -g-cholesterol
were formed in phosphate buffer solution (PBS) and the critical micellization concentration was 63 wg/mL.
The micelles were spherical with narrow size distribution; the average diameter was around 120 nanometers.
The drug-loading rate and entrapment efficiency of the micelles with 5 mol% cholesterol content in the
copolymer were 18.71% and 46. 78% , respectively. The sustaining drug release time of the micelles was as
long as 12 h. The study of cytotoxicity found that the micelle was nontoxic when the concentration was below
0.5 mg/mL and it showed low cytotoxicity when the concentration was 1 mg/mL. The in vitro anti-tumor effect
study showed that the drug loaded micelles could enter into the cancer cells by endocytosis, and the anti-tumor
effect of the micelles was better than that of free doxorubicin.

Keywords Biodegradable, Poly( glyceric acid)-g-cholesterol, Micelle, Drug release



