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Preparation optimization of adefovir-p-cyclodextrin inclusion complex by central
composite design and response surface methodology
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Abstract: Objective To optimize the preparation technology of adefovir-B-cyclodextrin inclusion complex by central composite
design and response surface methodology. Methods Saturated aqueous solution method was used to prepare adefovir-p-cyclodextrin
inclusion complex. The preparation was optimized by central composite design. With B-cyclodextrin / adefovir, inclusion time, and
temperature as the independent variables, and with the inclusion rate and yield as the dependent variable, the binomial and linear
equations were fitted to the data of overall desirabilities, and the resulting equation was used to produce 3-D response surface graphs,
through which optimal formulation was predicted, and the best prescription process was chosen to verity test. Results The fitting of
second-order quadratic model was high, and the correlation coefficient was 0.965. The optimum conditions for the preparation of
adefovir-p-cyclodextrin inclusion complex were as follows: B-cyclodextrin / adefovir of 3 © 1, inclusion time of 5 h, and inclusion
temperature at 60 ‘C. The deviation between the result of best craft verification test and the binomial fitting equation forecast value was
(1.31 + 0.69)%. Conclusion Central composite design and response surface methodology is successfully used to optimize the
preparation technology of adefovir-B-cyclodextrin inclusion complex. The optimized process is reliable, stable, and available for the
industrial production.
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*1 EFRARZFAFHRBEREFREYEE (n=3)
Table 1 Levels of independent variables in coded and

physical form (n=3)

X . H A :
X;/(mol-mol ") X5/ h X5/C

—1.682 0.500 0.500 40.000

—1 1.412 1.615 48.109

0 2.750 3.250 60.000

1 4.088 4.885 71.891

1.682 5.000 6.000 80.000
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Table 2 Arrangement and results of central composite design
Lt asy X X, X;  WEE% WEY%
1 -1 -1 -1 72.6 514
2 1 -1 -1 74.8 57.8
3 -1 1 -1 80.5 71.2
4 1 1 —1 87.2 78.5
5 -1 -1 1 75.4 66.3
6 1 -1 1 82.1 76.9
7 —1 1 1 86.7 79.8
8 1 1 1 90.9 81.1
9 —-1.682 0 0 67.4 50.7
10 1.682 0 0 92.5 83.2
11 0 —1.682 0 71.3 63.2
12 0 1.682 0 95.8 80.7
13 0 0 —1.682 81.9 71.2
14 0 0 1.682 90.2 73.5
15 0 0 0 94.7 77.8
16 0 0 0 93.5 76.8
17 0 0 0 94.6 79.6
18 0 0 0 95.1 823
19 0 0 0 95.9 82.5
20 0 0 0 94.1 81.9

B-FRWI RS 5 A
BEEHC L /(mol-mol ™)
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Fig. 1 3D-response surfaces of factors on encapsulation efficiency
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