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Formulation Optimization of Asiaticoside Cationic Liposomes by Using Central Composite Design-response
Surface Method

REN Xiang', LIU Kun’, ZHANG Li' (1.Research Section of Pharmacognostics and Pharmacy, Dept. of Rescue
Medicine, Logistics University of People’s Armed Police Force, Tianjin 300309, China;2.Dalian Branch, Lia-
oning Armed Corps Police Hospital, Liaoning Dalian 116000, China)

ABSTRACT OBIJECTIVE: To optimize the formulation of Asiaticoside cationic liposomes, and to investigate the characteristics
of drug release in vitro. METHODS: The thin film dispersion method was used to prepare liposome; using encapsulation efficiency
and drug-loading amount as index, the formulation of Asiaticoside liposomes was optimized by central composite design-response
surface method with the ratio of drug to lipid (X,), the ratio of cholesterol to lipid (X;) and the concentration of D-mannose (X)
as factors. Using sodium lauryl sulfate as medium, in vitro release characteristics of cationic liposomes prepared with 1% octadecyl-
amine was investigated by bag filter method, and compared with those of Asiaticoside solution and common liposome. RESULTS:
The optimal formulation was X, 0.07, X 0.17 and X; 0.03 g/ml. The encapsulation efficiency was (75.529 + 1.071)% , and
drug-loading amount was (2.539 +0.029) % (n=3); the deviation from the predicted values were —0.217% and 0.205% ; 1% oc-
tadecylamine was add into formulation to obtain cationic liposomes, and the Zeta potential had changed from — 5.6 mV to 20.8
mV. in vitro accumulative release rates of Asiaticoside solution, common liposomes and cationic liposomes were 89.13% (12 h) ,
87.58% (72 h) and 94.46% (72 h), and the latter was in line with Weibull model. CONCLUSIONS: Asiaticoside cationic lipo-
somes have high encapsulation efficiency, and can releases for 72 h.

KEYWORDS Asiaticoside; Cationic liposomes; Formulation optimization; Central composite design-response surface method;
Drug release in vitro
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Fig1l HPLC Chromatograms
A. asiaticoside reference substance; B. blank liposome; C. asiaticoside li-

posome; 1. asiaticoside
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Tab 1 Factors and levels

KF

AR -1.732 -1 0 1 1732

X 0.010 0.027 0.050 0.073 0.090

X 0.050 0.113 0.200 0.287 0.350

X 0.010 0.023 0.040 0.057 0.070

F2 RMLHRER
Tab 2 Experimental design and results

Fs X X X 1,% 1, % oD

1 0.027 0.113 0.023 79.128 1.071 0.389
2 0.073 0.113 0.023 74.352 2761 0.508
3 0.027 0.287 0.023 71.740 0.846 0.328
4 0.073 0287 0.023 76.130 2237 0.499
5 0.027 0.113  0.057 79.378 1.146 0.406
6 0.073 0.113 0.057 75.580 2.593 0.524
1 0.027 0.287 0.057 72.767 0.628 0.221
8 0.073 0.287 0.057 76.097 2.353 0.511
9 0.010 0.200 0.040 84.542 0.357 0.264
10 0.090 0200 0.040 75.695 2.905 0.557
11 0.050 0.050 0.040 75.537 2.069 0.467
12 0.050 0350 0.040 71.449 1.087 0.265
13 0.050 0.200 0.010 76.201 1.793 0.448
14 0.050 0.200 0.070 74177 1.604 0.384

15~20 0.050 0.200 0.040 76.947+0.315(n=6) 1.763+0.025(n=6) 0.459+0.09(n=6)
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Fig3 TEM of asiaticoside cationic liposomes (x80 000)
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Fig 4 The release curves of 3 kinds of asiaticoside samples
in PBS in vitro
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