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Preparation of sophoridine liposomes by ammonium sulfate transmembrane gradient method
HU Pengyi, ZHENG Qin, YANG Ming, YUE Pengfei, ZHU Gerrhua, WANG Fang, CUI Yawei
(Key Laboratory of Modern Preparation of Chinese Materia Medica, M inistry of Education, Jiangxi University
of Traditional Chinese M edicine, Nanchang 330004, China)

Abstract: Objective To investigate and optimize the formulation of sophoridine liposomes. Methods
Sophoridine liposomes were prepared by ammonium sulfate transmembrane gradient method. On the basis
of single factor experiments, the effects of influence factors, such as entrapment efficiency, drug loading,
and comprehensive indexes, were investigated by using central composite design and response surface
method. The influence factors included the concentration of drug and ammonium sulfate The data were
imitated using multrlinear equation and secondrorder polynomial equation Results The latter was prior to
the former considering from multiple correlation coefficients Under the optimal conditions, the entrap
ment efficiency and drug loading of sophoridine liposomes were 51. 81% and 5 39%. Conclusion The op
timized preparation technique for sophoridine liposomes is stable and feasible
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( ), B—490BVCHI ( W,
), FLVKO = (W= Wi)/W,x 100%
( )’ = (W= W) /W,x 100%
( Sigma ), BS124S ( 23
), SKT5210LHC 231 :
( ), pH 1. 25 mg/mL, 1: 8, 1: 4,
Q 25 mol/L, 40 C,
( , 5 15 30 min ,
> 99%) ; ( 22 46% 30 81% 29 45%
, 110784-200303) ; ( Lipoid , 15 min
) ( ) 232 :
( 12 000); X- 1. 25 mg/ mL, 1: 8, 1: 4,
100( ); 0. 25 mol/ L, 15 min,
( ), 40 50 60 70 C ,
16 49% 23 03% 28 96% 14 42%
2 , 70 C,
21 : , 60 C
, ,65 C , 233 :
( 40 ¢/L), 10 1: 4, Q 25 mol/ L, 15
ml, , 65 7T 1 h, 16 000 / min min, 60 C,
5 min, 1: 2124 1:81: 10
Q45 0 22 Hm 5 , 1. 16 1: 32 1: 64 28 05%
, 100 Q9% 32.22% 38 41% 40 81% 49 92% 58 17%
NaCl 24 h, , 59. 76% ,
3 0. 2 mL, s >
(pH 6. 8) 1 mL, , 1.
272 HPLC 32, 0. 25 mg/ mL
221 : Waters Xterra  RPCis (150 234 :
mmX 3 9 mm, 5 Pm); : ( Qo1 1: 4, 15 min, 60 C,
mol/ mL 1000 mL, Q 01 mol/mL 10 32, Q1 015
pH 8 5)- (78: 22); 0250.5 0.6 0.7 mol/LL
: 1. 0 mL/min; :205 nm; 125 C; 29.38% 31.69% 35 96% 58 32% 50 39%
:20 KL 44. 53% (01 mol/ L)
222 : 4 , 30 %, Q5
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s ) ( 40 Hg/ mL) mol/L
223 : , 235 :
5% X-100 (T riton X-100) 15 min, 60 C, 1. 32,
, ,  Triton X-100 0. Smol/L, 101122
1%, , W 1:41:61:8 1:10 ,
4 C (18000 r/min, 20 min) , 52. 14% 52.37% 43. 41% 44 48%
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24 [1011] Table 2 Central composite design and results
24 1 : R X1 X, Y1/ % Y2l % Ys
1 0 46 026 61 06 275 070
) 2 0 46 0 54 50 6l 229 058
(X1) (X2)2 3 1 74 0 26 3770 6 16 075
4 1 74 0 54 34 70 569 069
(Y1) (Y2) 5 0 20 0 40 59 70 118 057
6 2 00 0 40 36 B 6 95 0 80
’ 7 1 10 020 51 15 533 0 80
as, 8 1 10 0 60 45 57 477 072
Y Y 9 1 10 0 40 50 80 529 0 80
’ ’ 10 1 10 0 40 49 30 514 077
, (Y3s), Ys= Yi+ Yo 11 110 0 40 49 88 520 078
[12] Vi Vo Y 12 110 0 40 50 00 5 21 078
’ R B 110 040 50 & 525 079
12 SAS
( ) 036X:1+ 0.48X2— Q15 Xi°+ 017 X1X2 -
’ 1 15X2°(R’= 0 893 2)
’ R’ .3
1 X1 X2 Yi ¥
Table 1 Factors and levels Ys
Xi/(mge* mL-1) Xo/(mol* L-2)
- 1414 0 20 0 20 243 : ,
- 1 000 Q0 46 Q0 26 Origin 6.5 2
0 000 110 0 40
1 000 174 0 54 ’ ,
1 414 2 00 0 60 3 1
242 : SAS8 1 , Y1 Y2 25 : X
Y; 3 ( ) Yi Y2 , Ys ,
:X1= 11 mg/mL, X2=0. 4 mol/ L
s Yi=T7172- 14 14X - 3 R i Y2
1905X2(R>= 0.921 6); Ya= 2 11+ 2 92X, - 4,
1L 54X2(R* = 0.888 9); Ys= 073+ 009X, —
0 26X2(R*= 0. 529 5) 3
2 Yi= 66 30— 13 94X 1+ 15 20X2— Table 3 Forecasted optimal ranges of factors
3 87 X1+ 20. 79X 1X2— 71. 40X 2*( R*= 0. 975 2); _ Xl’g'“zg'o'“;’ ) Xz/o(";ll)‘; )
1 ~ ~
Ya= — 0.72+ 6 48X1 + 5.34X2 - L 61X - Y L5-20 02-05
Y3 09~ 138 02~05

. 1 2 — 2 = . 9 4 Py 3 = +
C

1 (A) (B) (0
Fig 1 Three dimensional response surface of entrapment efficiency( A), drug loading (B),

and comprehensive score () on concentration of drug and ammonium sulfate
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Table 4 Comparison between forecasted and true values 1.1 ,
/% ,
Y, Y, Y3 Yi Yo Y3 Y, Y, Y3
1 5124534 0.80 ’
2 5380559 0.84 5009523079 —343-312-253 : L 1 mg/mL, a4
3 5039525079 mol/L 51. 81%
5 39% R )
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