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Optimization of preparation and formulation of luteolin liposomes
XING Hai-Yan WANG Kun ZHAO Kai ZHANG Jing-Ru HUANG Fu-Sheng Department of Pathogenic Biology College
of Medicine Third Military Medical University Chongqing 400038 China

Abstract Objective To optimize the preparation and formulation of intravenous luteolin liposomes.
Methods Luteolin liposomes were prepared by thin-film dispersion method and lyophillization. Optimization of
preparation and formulation was accomplished by evaluating the drug-loading amounts and the entrapment effi-
ciency of luteolin liposomes. Results The ideal combination of preparation and formulation was
phospholipids: luteolin =10: 1  phospholipids: cholesterin =4: 1. Hydrating medium was distilled water and
temperature was 50 °C. The average drug-loading entrapment deficiency and the average particle size of the
optimized liposome was 7.21% 66.8% and 278.4 nm respectively. Conclusion The optimized luteolin lipo-
somes are proved to be qualified for intravenous injection.

Key words luteolin liposome entrapment efficiency drug-loading

luteolin
1
" 1.1
M-1108 Hitachi 55
90 RE-3000
Advantage

3 Virtis Alletch 426 Alletch
UVIS-201 Alletch Zetasizer

3000HS Design-Ease 6.0
>95% Lipoid Sigma

>99.5% 20040317

butylated hydroxy-
toluene BHT Sigma SK

023 68752243 E-mail haiyanxing@ yahoo.
com. cn
E-mail fushengh@ mail. tmmu. com. cn

2007-12-04 2008-01-28 PBS



9 811
1.2 02
1.2.1 4 481224 h 12345d

RSD
1.2.3.4
4 Design-Ease 6.0 1 1 ml 1 ml 10 ml
1 1m 100 ml
1 1.2.3.3
1.2.4 1 1.2.3.4
A : B C D
! 10:1 111 PBS 25 C w
2 20:1 4:1 50 C 1 1 ml
7 ml 4 °C 100 000 x g 2 h HPLC
1.2.2
W
200 mg
% = W -W /W x100%
s 1.2.5 W
1.378 x 10° Pa
W
1.2 pm  0.45 pm
% =W /W x100%
100 ml 1 ml
1.2.6 1
3
1 ml 3 ml
1.2.3 high performance liquid chromatogra-
igh performance liquid chromatogra 90 C. 55
phy HPLC 3
1.2.3.1 Waters C18 3.9 mm x 200 13
mm 5 pm :1.5% 20:30: 60 ’
) Design-Ease 6.0
25 C 1. 0 ml/min
350 nm 20 pl 2
1.2.3.2 105 C
10 mg 10 ml 2.1 HPLC
Im 10 ml 2.1.1
100 pg/ml A C  0.5~10.0 pg/ml
0.05 0.1 0.20.51 1.0ml 10 ml A=-6460.079 29 +45 160.589 C r=0.999 9
0.5125 10 pg/ml 2.1.2 1.2.3.3
20 wl A C pg/ml 3 99.39 +0.11 % 101.12 =
1.65 % 99.99 +0.37 % RSD 0.41%
1.2.3.3 0.16 RSD 0.67%
0.2 0.24 ml 10 ml 2.1.3
1.6 2.0 2.4 pg/ml 3 1
20 pl 6 8.249 min
20¢ A 20- B 20- C
% 15} 2 15 8.249 215 8249
T 10} " 10- | ® 0. '
( | I| 10 II
5 5 1y 5 '
#.IIJ'“ ; IJ ll| |. 1 J i. II
of— 'r" 0Ty el O
=5 ' -5 ' ' -5 i i
o 2 4 6 8 10 12 0 2 4 6 8 10 12 0 2 4 6 8 10 12
t/min t/min t/min
A B C
1 HPLC




812 30
2.2 2.4
Design-Ease 6.0 2* 278.4 nm
1.2.4 0.296
1.2.5 2.5
2 3 3
2 061130 061205 061206
: 4
mg/mg mg/mg C % %
1 10: 1 1:1 PBS 25 5.5 557
2 20: 1 101 PBS 25 4.3  87.3
3 10: 1 4:1 PBS 25 5.7 57.1
4 20: 1 41 PBS 25 3.2 63.2 4
5 10:1 1:1 25 6.4 64.5 % % nm
6 20: 1 1:1 25 4.1 81.7 061130 67.5 6.45 278.3 0.29
7 10: 1 4:1 25 4.5 456 061205 65.8 7.48 279.6 0.28
8 20: 1 4:1 25 3.2 64.0 061206 67.1 7.70 277.2 0.29
9 10: 1 1:1 PBS 50 6.4  64.9 66.8 7.21 278.4 0.29
10 20: 1 101 PBS 50 3.2 63.5
11 10: 1 4:1 PBS 50 6.1  61.7
12 20: 1 4:1 PBS 50 3.8 75.7 3
13 10: 1 11 50 6.7  61.3
14 20: 1 11 50 3.8 76.3
15 10: 1 4:1 50 6.8  68.1
16 20: 1 4:1 50 3.2 64.5
3
P P
< 0.000 1 0.078 7
20.70 65.88
0.000 1 -8.04 0.018 8 5.75
<0.000 1 L3 0.100 2 -3.75 pH
0.099 1 -0.24 0.906 9 0.25 5
0.003 4 1.26 0.524 1 1.37
¥ y, =20.7 -
8.04 A-1.43B-0.238 C+1.26 D =
0.928 4 P <0.000 1 78
A>B>D>C
¥, y, =65.88 +
5.75 A-3.75B+0.25 C+1.37D ?=0.5054 P=
0.078 7
A P 0.0188 P<0.05
9
80%
10:1 01
50 C
2.3

24 h



813

design of experiments DOE

Clarot " DOE
DOE

.. .10
Srijaranai

DOE

10

11

Manju V Balasubramaniyan V Nalini N. Rat colonic lipid peroxidation
and antioxidant status the effects of dietary luteolin on 1 2-dimethyl-
hydrazine challenge ] . Cell Mol Biol Lett 2005 10 3 535 -551.

] 2006 22 6 1199 -1202.
Lee S Seo D H Park HL et al. Solubility enhancement of a hydro-
phobic flavonoid luteolin by the complexation with cyclosophoraoses

isolated from Rhizobium meliloti J . Antonie Van Leeuwenhoek

2003 84 3 201 -207.
I 2007 5 3 314 -317.
. J .
1999 5 5 270 -279.
. J.
2005 27 9 10-13.
. J. 2000
21 7 11 -13.
. J. 2000
12 3 12 -13.
2005 M .
2005 XIX E 181 -182.

Srijaranai S Burakham R Deming R L et al. Simplex optimization
of ion-pair reversed-phase high performance liquid chromatographic a-
nalysis of some heavy metals J . Talanta 2002 56 4 655 -661.
Clarot I Regazzeti A Auzeil N et al. Analysis of neomycin sulfate
and framycetin sulfate by high-performance liquid chromatography u-
. J Chromatogr A 2005

sing evaporative light scattering detection J
1087 1-2 236 -244.

806

ACC cylindroma
ACC

ACC

ACC
ACC CT

180° °

CT
CT CT

} 2
16 CT
ACC CT
ACC
X
R730. 44 B

Kwak SH Lee KS Chung M G et al. Adenoid cystic carcinoma of
the airways helical CT and histopathologic correlation J . AJR Am ]
Roentgenol 2004 183 2 277 -281.
Albers E  Lawrie T Harrell ] H et al. Tracheobronchial adenoid
cystic carcinoma a clinicopathologic study of 14 cases J . Chest
2004 125 3 1160 -1165.

. CT

J. 2004 38 6
662 —664.



