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Prescription optimization of vinblastine hydrophilic group-modified cationic
liposomes by central composite design-response surface method

TAN Jing-jing, CHENG Lan, LI Xue-tao
School of Pharmacy, Liaoning University of Traditional Chinese Medicine, Dalian 116600, China

Abstract: Objective To optimize the prescription of vinblastine (VLB) hydrophilic group-modified cationic liposomes by using
central composite design-response surface method. Methods The hydrophilic group-modified cationic liposomes were prepared by
active loading-pH gradient method. Taking encapsulation efficiency (EE) and Zeta potential as indexes, the effects of weight ratio of
VLB/DPPC, the mole ratio of DPPC/DC-Chol, and the concentration of DSPE-PEG 2000 on them were investigated. Binomial fitting
of each factor was observed and response surface analysis was used to select the optimal prescription. Results The weight ratio of
VLB/DPPC in optimized prescription of VLB hydrophilic group-modified cationic liposomes was 0.06, the mole ratio of
DPPC/DC-Chol was 1.00, and the concentration of DSPE-PEG 2000 was 7%. Conclusion Central composite design-response
surface method is convenient to use with good predictability. The prepared VLB hydrophilic group-modified cationic liposomes reach
the design requirements.
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Table 1 Central composite test design and results
5 X X, X; Yi /% Y,/ mV
1 0.03 (-1) 0.71 (-1) 4% (-1) 75.6 44.56
2 0.07 (1) 0.71 (-1) 4% (-1) 82.9 58.64
3 0.03 (-1) 1.29 (1) 4% (-1) 71.6 40.92
4 0.07 (1) 1.29 (1) 4% (-1) 78.8 55.38
5 0.03 (-1) 0.71 (-1) 10% (1) 70.1 26.09
6 0.07 (1) 0.71 (-1) 10% (1) 71.7 45.94
7 0.03 (1) 1.29 (1) 10% (1) 68.6 18.63
8 0.07 (1) 1.29 (1) 10% (1) 75.4 50.52
9 0.01 (-1.732) 1.00 (0) 7% (0) 72.1 14.97
10 0.09 (1.732) 1.00 (0) 7% (0) 78.5 64.24
11 0.05 (0) 0.50 (—1.732) 7% (0) 89.2 22.92
12 0.05 (0) 1.50 (1.732) 2% (0) 81.0 38.48
13 0.05 (0) 1.00 (0) 2% (—1.732) 77.9 64.52
14 0.05 (0) 1.00 (0) 12% (1.732) 63.9 30.28
15 0.05 (0) 1.00 (0) 7% (0) 85.5 3545
16 0.05 (0) 1.00 (0) 7% (0) 85.4 35.44
17 0.05 (0) 1.00 (0) 7% (0) 85.6 3543
18 0.05 (0) 1.00 (0) 7% (0) 85.3 35.46
19 0.05 (0) 1.00 (0) 7% (0) 85.5 3545
20 0.05 (0) 1.00 (0) 7% (0) 85.7 35.45
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Table 2 Correlation coefficients of each vector

A % 4 A % 4

g g Y Y,
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DPPC 0.370 g (0.504 mmol). DSPE-PEG 2000 0.010 g
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