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Preparation and pharmaceutical valuation of limonin-loaded liposomes
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Abstract: Objective In view of druggability issue of limonin (LM), the liposomal preparation was developed. The liposomal
formulation and preparation process were optimized, and its in vitro antitumor activity was investigated. Methods In this study, LM
was loaded in liposomes to increase its stability and solubility. Meanwhile, in vitro cytotoxicity of LM@Lip was evaluated. LM@Lip
were prepared by thin-film dispersion method, and formulation selection and process optimization were operated by single factor and
orthogonal experiment. Size distribution, PDI and zeta potential were measured by Malvern sizer, and the encapsulation efficiency and
drug loading content were determined by HPLC. The dialysis method was used to investigate the release profile of LM@Lip. In vitro
cytotoxicity against HepG2 and AS549 cells were estimated by MTT method. Results The optimized preparation conditions of
liposomes were as follows: drug/lipid ratio was 1:150, cholesterol/lipid ratio was 1:9, the ultrasonic power was 120 W for 6 min (1 s
interval). The average particle size, PDI and Zeta potential of optimized LM@Lip were (119.5 £ 6.2) nm, 0.318 +£0.124, (—17.2 + 1.3)
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mV, respectively, and the encapsulation efficiency and drug loading content were 87.9% and 0.57%. The final concentration of LM was
63.4 pg/mL. The release results showed 58.59% drug was released in 12 h. MTT results showed that the ICso of LM@Lip on HepG2

and A549 cells was 20.16 and 15.39 pg/mL, respectively, and its in vitro antitumor was superior to that of LM. Conclusion Liposomes

can increase the stability and solubility of LM. LM@Lip showed slow-release profile and significant tumor inhibition superior to LM.

Key words: limonin; liposomes; thin-film dispersion method; orthogonal experiment; in vitro release; antitumor; druggability
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Table 1 Selection of three factors and three levels

A
e DIZIW i} 8] /min B ¢
1 120 6 1:100 1:6
2 60 12 1:150 1:9
3 180 6 1:200 1:12
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Table 2 Results of Lo(3%) orthogonal experimental design

e A B C D@x%E) WHE%
1 1 1 1 1 57.1
2 1 2 2 2 84.0
3 1 3 3 3 84.9
4 2 1 2 3 32.6
5 2 2 3 1 45.8
6 2 3 1 2 35.6
7 3 1 3 2 38.9
8 3 2 1 3 46.3
9 3 3 2 1 85.1
K 226.0 128.6 139.0
K> 114.0 176.1 201.7
K3 170.3  205.6 169.6
R 373 25.6 10.7
x3 HESH
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Fig. 4 Cytotoxicity of LM and LM@Lip against HepG2 (A)

and A549 (B) cells
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