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Preparation of isoandrographolide solid lipid nanoparticles
and their in vitro release

ZHANG Sheng-jie, JIAO Wen-wen, ZHANG Yu, HUA Su, HAN Guang
Institute of Pharmacy, Henan University, Kaifeng 475004, China

Abstract: Objective To optimize the formulation of isoandrographolide solid lipid nanoparticles (IA-SLN) by central composite
design-response surface. Methods IA-SLN were prepared by film-ultrasound dispersing method with entrapment efficiency (EE),
diameter, and Zeta potential as evaluation parameters. Effects of carrier ratio, dosage, the concentration of polysorbate on preparation
technology were investigated. The results were equations fitted and the optimal conditions were predicted by response surface
method. The in vitro release mechanism of IA-SLN was investigated by dialysis method. Results The results showed that EE, mean
diameter, and Zeta potential were the best fitted by the second-order polynomial equation, and the multiple correlation coefficients
were 0.985 6, 0.913 6, and 0.933 4. Under the optimal condition, the EE, mean diameter, and Zeta potential were 96.62%, 162.4 nm,
and —31.6 mV. IA-SLN in vitro release fitted with non-Fick’s diffusion mechanisms, therefore the drug diffusion and lipid skeleton
dissolution had a synergistic effect. Conclusion The central composite design-response surface method is useful for the optimization
of IA-SLN preparation. The established model has good prediction.
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Fig. 1 HPLC chromatograms of blank SLN (A), IA-SLN (B), and IA reference substance (C)
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Table 1 Design and results of central composite tests

N e A B/mg C/% = /% VHkifE / nm Zeta FAL / mV
1 1.67 (0) 17.50 (0) 0.50 (—1.732) 31.61 289.1 —38.9
2 1.67 (0) 17.50 (0) 3.00 (1.732) 68.12 132.3 275
3 1.67 (0) 17.50 (0) 1.75 (0) 41.32 174.4 —28.1
4 1.67 (0) 17.50 (0) 175 (0) 40.24 183.3 274
5 1.67 (0) 17.50 (0) 175 (0) 39.33 187.5 ~28.7
6 0.90 (-1 24.71 (1) 1.03 (1) 13.96 2262 -39.7
7 3.00 (1.732) 17.50 (0) 175 (0) 3733 3233 ~26.4
8 0.90 (-1) 24.71 (1) 247 (1) 31.64 2236 226
9 1.67 (0) 17.50 (0) 175 (0) 33.02 179.3 275

10 0.90 (-1 10.29 (-1) 247 (1) 97.04 2158 -39.6
1 2.40 (1) 24.71 (1) 1.03 (-1 18.11 318.4 387
12 2.40 (1) 24.71 (1) 247 (1) 32.42 182.6 229
13 1.67 (0) 17.50 (0) 175 (0) 38.94 2382 ~26.4
14 1.67 (0) 5.00(-1.732)  1.75(0) 96.43 2123 -33.6
15 2.40 (1) 10.29 (-1) 2.47 (1) 98.62 186.4 -27.1
16 1.67 (0) 17.50 (0) 175 (0) 38.85 180.7 -29.8
17 033 (-1.732)  17.50 (0) 175 (0) 36.03 2249 313
18 2.40 (1) 10.29 (-1) 1.03 (-1) 55.32 302.3 —29.7
19 0.90 (-1) 10.29 (-1) 1.03 (-1) 51.56 223.2 -29.2
20 1.67 (0) 30.00 (1.732) 175 (0) 20.37 2344 -30.3
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Fig. 3 In vitro release profiles of IA and IA-SLN
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