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Optimization of Preparation Technology of a-Asarone Liposome Nasal Spray by Central Composite Design-re-
sponse Surface Methodology

CHEN Ying', HUANG Hai-chao', ZHU Qing-ling', ZHU Hong', WU Shan-guang’ (1.Guangdong Food and Drug
Vocational College, Guangzhou 510520, China;2.Liuzhou Medical College, Guangxi Liuzhou 545006, China)

ABSTRACT OBIJECTIVE: To optimize the preparation technology of a-Asarone liposome nasal spray by central composite de-
sign-response surface methodology. METHODS: a-Asarone liposome nasal spray was prepared by ethanol injection method. A cen-
tral composite design-response surface methodology was used to optimize the preparation technology. The formulation and technolo-
gy were optimized by single factor test using the concentration of phospholipid, weight ratio of phospholipid to cholesterol and
weight ratio of phospholipid to drug as independent variables, entrapment efficiency as dependent variable. The optimal technology
was validated and the morphology of liposome was observed under electron microscope. RESULTS: The adjusted R* (R*=0.907 4)
value was high, indicating that the model was well adapted to the responses. The optimum technology was that phospholipid was
4.5% , weight ratio of phospholipid to cholesterol was 7.5, weight ratio of phospholipid to drug was 45 and entrapment efficiency
was 68.1%. The deviation of results of optimal technology and predicted value of binominal fitted equation was 1.73%. Prepared li-
posome was complete in appearance with clear bimolecular film structure, all belonged to unilamelar liposome. CONCLUSIONS:
Central composite design-response surface methodology is successfully used to optimize the preparation technology of a-Asarone li-
posome nasal spray. The optimized technology is stable and feasible.
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Fig 1 Effects of phospholipid content on entrapment effi-
ciency
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Fig 2 Effects of cholesterol content on entrapment efficiency
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Fig 3 Effects of amount of drugs on entrapment efficiency
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Tab 1 Levels and factors of central composite design

KF X X, X
WElE SR, % BEIR-IRREEZ L (w/w) BEIR-258 2 L (w/w)
~1.682 232 2.64 23.18
-1 3.00 4.00 30.00
0 4.00 6.00 40.00
1 5.00 8.00 50.00
1.682 5.68 9.36 56.82
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Tab 2 Central composite design and its results

4% X, % X(w/w) X(w/w) Y. %
1 0 0 1.682 62.45
2 1 -1 -1 4355
3 0 0 0 64.24
4 0 0 0 66.36
5 0 0 0 65.17
6 0 1.682 0 66.32
7 0 0 ~1.682 53.20
8 0 0 0 65.55
9 -1 -1 1 46.66
10 -1 -1 -1 4358
11 1.682 0 0 63.22
12 -1.682 0 0 36.27
13 0 0 0 64.88
14 0 ~1.682 0 4295
15 0 0 0 66.55
16 1 -1 1 51.69
17 -1 1 1 5753
18 1 1 1 62.39
19 1 1 -1 5825
20 -1 1 -1 58.52
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Tab 3 Analysis of variance for fitted regression model

HERE T A g ¥y F P
H5 1596.37 9 177.37 10.89 0.000 4
X, 220.81 1 220.81 13.55 0.004 2
X, 599.9 1 599.9 36.82 0.000 1
X, 65.58 1 65.58 4.02 0.0726
XX, 0.021 1 0.021 000129 09721
XX 12.98 1 12.98 0.8 0.393 1
XX 8.14 1 8.14 0.5 0.495 8
x? 465.5 1 465.5 28.57 0.000 3
X 225.37 1 22537 13.83 0.004
X 115.15 1 115.15 7.07 0.024
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Fig 4 Response surfaces of the effects of different factors on
entrapment efficiency
A. response surface of Y to X; and Xz; B. response surface of ¥ to X; and
X;C. response surface of Y to X; and X;
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Tab 4 Results of validation test(n=3)

TiH WHE, %
1 68.7

2 67.5

3 68.0
FE 68.1
T 69.3
2 1.73
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Fig 5 Distribution of particle size of ARE liposome

El6 ARE g Bk py 3 iR E (<27 000)

Fig6 Scanning electron micrograph of ARE liposome (27 000)
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