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Preparation of Liposomes of Paeonol Modified with VEGF Antibody and
Investigation of Its Dermal Retention Effect
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[ Abstract ] Objective: To prepare liposomes of paeonol modified with vascular endothelial growth factor
(VEGF) antibody for preventing and treating hypertrophic scars, and establish its quality evaluation method, as
well as study on its dermal retention effect. Method: The liposomes of paeonol modified with VEGF antibody were
prepared by thin-film dispersion-ultrasonic method. Taking encapsulation efficiency as index, Box-Behnken
response surface methodology was used to optimize the preparation process. The morphology of the liposomes was
observed by transmission electron microscopy, particle size and Zeta potential were measured by particle size
analyzer, dermal retention effect of the liposomes was determined by Franz diffusion cell method. Result: The
optimal preparation conditions were as follows: phospholipid concentration of 7.36 g+L~", lecithin-cholesterol-
paeonol- (pNP-PEG3000-DOPE) - (BVE-PEG3000-DOPE) (14:5:4:0.28:0.05), film forming temperature
of 41 °C, stripping with pH 7. 5 sodium dihydrogen phosphate buffer solution, ultrasonic time of 3 min (ultrasonic

time of 2 s, the interval of 3 s, power of 300 W) ; under these conditions, encapsulation efficiency of the
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liposomes was (73.61 +2.36)% , particle size was (235.7 £4.67) nm and Zeta potential was — (5.13 =
0.25) mV. Transdermal rate of liposomes of paeonol modified with VEGF antibody was slow and its dermal
retention effect was remarkable. Conclusion: This optimized preparation process is reasonable and feasible with
high encapsulation efficiency, good in wvitro transdermal properties and sustained release effect. Liposomes of

paeonol modified with VEGF antibody has obvious retention effect in the dermis layer, which is significantly higher

than paeonol liposomes and paeonol raw material.

[ Key words ] paeonol; vascular endothelial growth factor; liposomes; dermal retention
effect; bevacizumab
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o ;;{2; X, Bilg- X, X RE
Va1, JIF ] e 2 Jig L /C /%
1 5 3:1 1:4 35 61.68
2 10 3:1 1:6 40 56.23
3 10 3:1 1:2 40 63.61
4 7.5 3:1 1:4 40 72.53
5 7.5 2:1 1:4 45 65.73
6 10 3:1 1:4 45 67.87
7 7.5 3:1 1:4 40 73.68
8 10 4:1 1:4 40 70. 46
9 7.5 3:1 1:2 45 61.24
10 7.5 2:1 1:2 40 64.19
11 7.5 3:1 1:2 35 56.33
12 7.5 4:1 1:4 35 61.66
13 5 3:1 1:6 40 54.17
14 7.5 3:1 1:6 45 50. 44
15 7.5 3:1 1:4 40 73.41
16 7.5 3:1 1:6 35 47.75
17 7.5 3:1 1:4 40 71.74
18 5 4:1 1:4 40 69. 16
19 10 2:1 1:4 40 70.92
20 7.5 4:1 1:6 40 55.95
21 10 3:1 1:4 35 60.23
22 5 3:1 1:4 45 66. 19
23 7.5 4:1 1:4 45 65.43
24 5 2:1 1:4 40 69. 14
25 7.5 3:1 1:4 40 72.33
26 7.5 4:1 1:4 35 61.51
27 5 3:1 1:2 40 67.93
28 7.5 4:1 1:6 40 53.96
29 7.5 4:1 1:2 40 64.92
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Table 2 Variance analysis of regression equation

U3 SS s MS F P
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X, 317. 450 1 317.450  471.280  <0.000 1
X, 55.210 1 55.210 81.970  <0.000 1
X, X, 0.058 1 0. 058 0. 086 0.774 3
X, X, 10. 180 1 10. 180 15.110 0.001 6
X, X, 6. 580 1 6. 580 9.770 0.007 4
X, X, 5.570 1 5.570 8.270 0.012 2
X, X, 0.051 1 0.051 0.075 0.788 0
X, X, 1.230 1 1.230 1. 830 0.197 7
X3 6. 920 1 6. 920 10.270 0. 006 4
X2 16. 660 1 16. 660 24.740 0. 000 2
X2 805. 190 1 805.190 1195.380 <0.000 1
X2 362. 340 1 362.340  537.930  <0.000 1
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Table 3 Comparison of in vitro transdermal effects of different drugs(n =6)
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