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Optimize the Preparation Formulation of Nifedipine

Liposome by Statistical Methods
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Abstract: The nifedipine liposomes were prepared from an appropriate amount of lecithine, cholesterol and
nifedipine by the ether injection method. On the basis of single factor experiment, we used statistical methods to
investigate the effect of phospholipid amount , lipid drug ratio, cholesterol phospholipid ratio on the encapsulation
efficiency of liposome. The results show that the encapsulation efficiency of the liposome prepared based on
multivariate quadratic regression model was 86.54%, and the encapsulation efficiency of the liposome prepared
based on artificial neural network model was 97.25%. Compared with the quadratic regression model, artificial
neural network model combined with genetic algorithm is more suitable for optimizing the preparation technique
of nifedipine liposome. After optimizing, the best preparation formulation is 612.4mg of phospholipid with a lipid
drug ratio of 60.02 and a cholesterol phospholipid ratio of 6.401.
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Table 1 Variables in Box - behnken design

. IKF
-1 0 1
Xi:m(T8]18)/mg 500 600 700
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Fig.1 Effects of Xi(A),X2(B) and X3(C) on the encapsulation efficiency of liposome
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Table 2 The matrix of box-behnken design and the corresponding experimental results

M= X X2 Xs BEFE Hupl X X2 X3 BEECH)
Y Y
1 5 I 90.01 9 100 -1 85.95
2 S| 0 89.64 10 1 0 -l 80.08
3 1 -1 0 90.41 11 10 1 80.89
4 11 0 83.55 12 1 0 1 84.08




5 0o -1 - 87.06 13 0 0 0 91.71
6 0o -1 1 84.55 14 0 0 0 92.36
7 o 1 - 84.56 15 0 0 0 93.19
8 o 1 1 78.48
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Y1=92.42-1.04625X1-1.975X>-1.20625X3-2.465X1.X1-1.6225X1 X,+2.265X1 X3 - 1.5525X:X> -
0.8925X2X3-7.205X3.X; (3
ALY P=0.003021, FHOCHREL R?>=96.85%, 8 96.85% (1) 5256 H i 35 75 A 1 L&
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Tab. 3 Statistical results of multivariate quadratic regression analysis

J5 7 KR H P 5 A SS %77 MS F1d Pr>F
X 1 8.1757 8.7571 4.5872 0.08513
X; 1 31.205 31.205 16.356 0.00989
X; 1 11.6403 11.6403 6.0975 0.05658
XX 1 22.4353 22.4353 11.7522 0.01867
XX 1 10.5300 10.5300 5.5159 0.06568
XiX; 1 20.5209 20.5209 10.7494 0.02199
XX 1 8.8994 8.8994 4.6617 0.08328
XX 1 3.1862 3.1862 1.6690 0.2579
X3X; 1 191.6752 191.6752 100.4042 0.000169
EIPE] 9 293.8484 32.6498 17.1028 0.003021
4 3 51.60243 17.2008 9.0102 0.018484
P57 3 208.009 69.3363 36.3201 0.00081
ZH 3 34.2372 11.4124 5.9781 0.04153
s 5 9.5452 1.9090
AT 3 8.4446 2.8149 5.1151 0.1679
aiR I 2 1.1006 0.5503
M 14 303.3936
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71=596.134mg, 7,=67.985:1, Z3=5.947:1, Rl fEAbT7 8. N5 & 596.134mg, m(JIF):



m(%j)=67.985, m(AE[EEL):m(BME)=1:5.947, BV 1S 26 E R 1 HE N 93.065%.
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Figure 4. The effect of the number of generation on fitness

2.5 BIFAKE R
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TERIARXTHRZEN 4.62% o N TARZE P 45 A5 7Y 5 A0 AL 75 ] 45 45 280 f0 i 4 0 I 5T 41 2y L
N 97.25%, HIME AN 1RZEN 0.86% o PIAIIEIRIREE KR, N LehZm LRl
S ) 5 A R T i S5

L5 ERTIR, ARSCR ] GBRE NG iR T B4, R LA AT B, R

SLIGFEA B, K H] Box-Behnken Bt SE5, M 2 70 — IR I HBRUAN N AP 22 p) 5 B 25
GA 3%, BT m(BR) m(I8):m(Z5)~ m(IE [ BE):m(Tk N X I8 BT A B R (2. 45 2R 5K
W15 2 70 IR B AR AR AR b, N T A 28 [0 2 A 7R B 3l 1A 8 il 2 3l 1 i B 4, DA ) e fIE Ak

758 m(Wfi)=612.4mg,m(fig):m(Z4)=60.02,m(AE [ BE):m (W i5)=1:6.401, AL )y 97.25%.
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