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Fig.1 The chromatograms of the blank liposome(A), silybin solution(B) and silybin liposome(C)
20 mg 100 mL
02 1.0 50 250 125.0mgL™ 20 uL A
C(kg-L™h A=1.311x10°C - 5.111x10* r=0.999 9
0.2 125.0mg-L"
RSD 05 1.2% 96.8% 102.0%
20 pL A
5.0 mL
HPLC (W) 1 mL
(Wo) EE(%)=(Wo-W)/ Wox100%

2.3



6 303

pH
2.3.1
2177 (PC)
2 4 6 8 10gL* <<2.27”
2
AL 95 gaEs  gugy  79E0
53
w0
=]
n
a:l 1 1 1 1
f g 10
CiteL™)
Fig. 2 Effect of PC concentration on the entrapment efficiency of silybin liposome (n=3)
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Fig. 3 Effect of PC/cholesterol weight ratio on the entrapment efficiency of silybin liposome (n=3)
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Fig.4 Effect of silybin/PC weight ratio on the entrapment efficiency of silybin liposome (n=3)
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Fig.5 Effect of buffer pH on the entrapment efficiency of silybin liposome (n=3)
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Fig.6 Effect of lipid solution dissolving order on the entrapment efficiency of silybin liposome(n=3)
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Fig. 7 Effect of lipid solution dissolving temperature on the entrapment efficiency of silybin liposome (n=3)
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Fig. 8 Effect of lipid solution dissolving time on the entrapment efficiency of silybin liposome (n=3)
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Table 1 Orthogonal design with different factors and levels

Factor Level 1 Level 2 Level 3
Alg 0.0200 0.0400 0.060 0
B/mg 1 60 1 30 1 20
C(pH) 7.30 5.70 4.50

D/min 15 25 35




306

Table 2 Results of Ly(3%) orthogonal test

No. A B C D EE/%
1 1 1 1 1 97.00
2 1 2 2 2 89.11
3 1 3 3 3 71.32
4 2 1 2 3 94.27
5 2 2 3 1 84.55
6 2 3 1 2 89.87
7 3 1 3 2 95.08
8 3 2 1 3 86.93
9 3 3 2 1 89.25
Ky 85.810 95.450 91.267 90.267
K> 89.563 86.863 90.877 91.353
Ks 90.420 83.480 83.650 84.173
R 4.610 11.970 7.617 7.180
R B CDA
B1CiD,A;
0.006 mg-mL™* 1 60 pH 7.30 25 min
2.6
3 -HPLC
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Fig. 9 Particle size distribution of silybin liposome
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Zeta Zeta (-34.6+£1.2) mV
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The preparation of silybin liposome by ethanol injection method
and its quality evaluation

GAO Fei' WANG Dong-kai® ZHANG Chun-ye! CUI Wen-gi* SU Juan-juan® JIA Jun?
(1. School of Pharmacy Shenyang Pharmaceutical University Shenyang 110016 China; 2. Shenyang
Watson Pharmaceutical Institute Shenyang 110016 China)

Abstract: Objective To prepare silybin liposome, optimize the formulation and preparation technology,
and evaluate its properties. Method Silybin liposome was prepared by ethanol injection method. HPLC and
ultrafiltration methods were used to determine silybin entrapment efficiency in the liposome. Factors
influencing the encapsulation efficiency of silybin in the liposome was investigated, and formulation and
process parameters were optimized with orthogonal design. Result The optimized condition was as follows:
the total phospholipid concentration 0.006 mg-mL™, the ratio of phospholipid to cholesterol 10:1(m:m), the
ratio of drug to total lipid 1:60 (m:m), pH=7.30, the lipid solution was prepared by dissolving phospholipid,
cholesterol and drug together in ethanol of 35 for 25 min. Encapsulation efficiency of silybin in
liposome reached (92.44+0.98) % after optimization, with the mean size of (151+21) nm and the Zeta
potential of (-34.6£1.2) mV. The prepared liposome caused no hemolysis. Conclusion It is feasible to
prepare silybin liposome by ethanol injection method. The obtained silybin liposome has high
encapsulation efficiency, low particle size without hemolysis.

Key words: pharmaceutics; liposome; ethanol injection method; silybin; entrapment efficiency



