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Preparation of sophoridine thermosensitive liposomes
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Abstract: Objective To optimize the formulation and preparation parameters of sophoridine thermosentitive liposomes. Methods
The effects of three kinds of preparation methods, such as pH-gradients method, reverse evaporation technique, and pH-gradient
method coupled with reverse evaporation technique on encapsulation efficiency (EE) were compared. The influences of sophoridine-
DPPC ratio, temperature, and time on the entrapment efficiencies were investigated by single design. The cumulative release percents
of sophoridine thermosensitive liposomes at 37 ‘C and 43 °C respectively were used as the influence factors, Design-expert 8.05
software was used to establish the mathematical relationship of parameters and factors, and response surface method was used to
optimize formulation and process. The experimental results of the thermosensitive liposomes prepared under the optimal conditions
were compared with the predicted value. Results The EE with pH-gradient method coupled with reverse evaporation technique was
higher than those with other two methods. When the water bath temperature was 35 “C, the time was 1 h, and the ratio of sophoridine-
DPPC was less than 1 : 10, the EE of thermosensitive liposomes was above 75%. The optimal conditions were as follows: the ratio of
sophoridine-DPPC was 17.80 and the ratio of DPPC-MSPC was 9.50. In such conditions, the cumulative release percents of
sophoridine thermosensitive liposomes at 37 ‘C and 43 ‘C were 4.30% and 79.03%, respectively, the EE was (81.33 = 1.24)%, the drug
loading was (3.95 + 0.76)%, and the average particle size was 136 nm. Conclusion The sophoridine thermosensitive liposomes with
high EE and good thermal drug release properties could be prepared by pH-gradient method coupled with reverse evaporation technique.
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Table 1 Central composite design and results

(L ias) X, X, /% Y%
1 20 (0) 14 (1.41) 3.40 60.46
2 1293 (-1) 1298 (1) 5.07 67.57
3 27.07 (1) 8.02(-1)  3.87 77.44
4 27.07 (1) 12.98 (1) 3.20 63.25
5 1293 (-1)  8.02(-1) 595 82.06
6 20 (0) 10.5 (0) 3.71 73.15
7 20 (0) 10.5 (0) 3.63 76.68
8 10(-1.41)  10.5(0) 6.43 75.09
9 30 (1.41) 10.5 (0) 3.78 74.33

10 20 (0) 10.5 (0) 3.81 74.40
11 20 (0) 10.5 (0) 3.97 75.31
12 20 (0) 10.5 (0) 3.25 73.18
13 20 (0) 7(-1.41) 489 79.33
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Fig. 1 3D-response surface (I) and contour plot (IT) as a effects of X; and X, on ¥; at 37 ‘C (A) and 43 C (B)
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Fig. 2 Overlay contour plot of optimized formulation
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Fig. 3 Particle size distribution of sophoridine

thermosensitive liposomes
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