Chinese Traditional and Herbal Drugs 40 2 2009 2 - 215 -

*

( , 400016)
3 ,
pH : 1 20,
31 pH 7.6, 50 250 mmol/ L
24h 16 h
; pH ;
:R283 6;R286. 02 A :0253-2670(2009) 02-0215-06

Preparation of tetrandrine doxorubicin complex liposomes and itsrelease property invitro
PAN Feng, HU Chun-me , PAN Li-jun, WAN G Chi
(College of Pharmacy , Chongging University of Medical Sciences, Chongging 400016, China)

Abgract : Objective  Selecting doxorubicin and tetrandrine as model drug to prepare complex lipo-
somes, study the methodsof preparation, and research its release property invitro. Methods Theformu-
lation of tetrandrine-doxorubicin complex liposomes was optimized by three different kinds of methods.
And the optimum formula was selected through the orthogonal test according to the entrapment efficiency.
Results Tetrandrine doxorubicin complex liposomes were prepared by (N Ha4)2SOs-gradient method com-
bined with pH gradient method. One optimum recipe wasfounded that tetrandrine doxorubicin complex li-
posomes egg phosphatidyl cholinewas1 20, egg phosphatidyl choline/ cholesterol was3 1, pH value
was 7. 6, incubation temperature was50 , concentration of (N Ha)2S0s was 250 mmol/L. The doxorubi-
cin completely released within 24 h, and the tetrandrine released within 16 h. Conclusion Tetrandrine
doxorubicin complex liposomes have high entrapment efficiency with finelooking, which is better for the
further studies

Key words: tetrandrine doxorubicin complex liposomes; (N H.)2SOs,-pH gradient method; release

Stephaniatetrandra S. Moore , pH ,
1
, 1100 1100
( ( Agilent) ,Sartorius BS210S
, ( Sartorius ) , KQ2200B
(21 ( ) ,WH-1 (
’ ) ipHS_ 3C (
L )
, 98 %,
: ( ), (
: ) ,PBS (pH
. :2008-06-06
: (1983 ,

E mail : ppff-034 @163. com
* Tel : (023) 68485578 E-mail : wchi639 @sohu. com



- 216 - Chinese Traditional and Herbal Drugs 40 2 2009 2

7. 4) ( ) ,Sepharose CL-4B (Sgma ),
(MW 12 000 14 000) (Sgma ),
(NH4)280s CHCls Na: HPO4 ( ),
(02045 0 8um) (
)
2
21
211 : 4 1
10 mL ,40 )
,40
10 mL 5 mg 25 mg
PBS , , 2h
: 10 min, 0. 24U m ,
212 : 4
1 10 mL ,40

10 mL 125 mmol/L ,60

30 min 5 min, ,
PBS , 2000 mL/ 2
) 08045 02Um ,

2 5mg , , 50
20 min,
213 pH
4 1 10 mL ,40

,40 10 mL 125 mmol/L
,60 30 min
, PBS

2 6h |

5 min,
,2 000 mL/
080450 2um
5 mg : : 50 30
min Na HPOs pH 7 2,
25 mg , , 50
30 min,
22 HPLC
221 Lichrospher Cs (250
mmx4 6 mm, 54 m) , 25
-20 mmol/L - (80 20
0. 06) , 282 nm, 1mL/min,
50p L
11. 8 min
222 :
, 100 g/ mL ,

1 mL ,
051202550100250500
M g/ mL .
, , S0u L ,
(A) (0 , A=

37.934 C+6. 597 8, r=0. 999 8
0.5 50 Opg/ mL

223 : 05 mL
, 0.05 0.50 2 50 mL 1004 g/ mL
: 3,
Triton X-100 , 10 mL
3
104. 0% 100. 4 % 100. 6 %
23
231 pH 7.4 PBS
,PBS
220 600 nm ,
480 nm PBS
232 :
10 mg, 100 mL , PHT7 4PBS
' , 1004 o/ mL
0.102051.020
4060m, 10 mL ,PBS
10 mL , 10
2050 100 200 400 60. Op g/ mL
PBS ,480 nm
(A)

(O , A=00189 C-
0.006 5, r=0999 5 , 10
60. Op g/ mL
24 :

05mL  Sepharose CL-4B , PBS

0.3 mL/ min ,
, 4 18 mL LUV
,HPLC ,
( = /
% 100 %) 3
1 3 )
pH



Chinese Traditional and Herbal Drugs 40 2 2009 2

217 -

1
Table 1 Comparison of entrapment efficiency
o tetrandrine dexor ubicin complex
liposomes prepared by three methods
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Fig.1 Hfect of various incubation times
on entrapment eff iciency
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Fig.2 Hfect o various incubation temperatures

on entrapment eff iciency
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Table2 Hfect of different proportions of egg phosphatidyl
chaline and cholestera on entrapment eff iciency

! %
2 1 36 07 28 67
4 1 85 56 67. 02
8 1 87. 31 69. 57
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Table 3 Hfect o different ammonium sulfate
concentration on entrapment eff iciency

/ | %
(mmol - L-1)
125 50 95 35 67
250 85 61 68 55
300 86 68 69. 53
255
pH :
1 51 101 20,
4 1, 275 mmol/L , 50
30 min
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Table 4 Effect of ratio of (tetrandrine + doxor ubicin)/ egg Table 5 Efect of different pH values on entrapment eff iciency
phosphatidyl choline on entrapment eff iciency / %
| % Pr
! 68 80 14 65 18
1 5 50. 67 40. 27 7.2 87. 95 68 91
1 10 79. 30 66 81 7.6 89. 63 82 81
1 20 88 14 79 18 80 85 29 83 63
pH , 26
Na: H PO, pH 68727680, , ,
, 5 Lo (3%) :
, pH , (A)
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Table 6 Design and results of orthogonal test of tetrandr ine-doxor ubicin complex |iposomes
A B C D o o
1 1(1 15) 1(3 1) 1(225) 1(7.4) 78.22 86.24 82.23
2 1(1 15) 2(4 1) 2(250) 2(7.6) 81.07 85.36 83.22
3 1(1 15) 35 1) 3(275) 3(7.9) 70.35 87.21 78.78
4 2(1 20) 1(3 1) 2(250) 3(7.9) 78.12 85.77 81.45
5 2(1 20) 2(4 1) 3(275) 1(7.4) 79.45 86.89 83.17
6 2(1 20) 3(5 1) 1(225) 2(7.6) 82.43 87.65 85.04
7 3(1 25) 1(3 1) 3(275) 2(7.6) 82.73 84.24 83.49
8 3(1 25) 2(4 1) 1(225) 3(7.9) 47.21 85.33 66.27
9 3(1 25) 35 1) 2(250) 1(7.4) 66.53 88.69 77.61
K1 81.41 82.39 77.85 81.00
Ka 83.22 77.55 80.76 83.92
Ks 75.79 80.48 81.81 75.50
R 7.43 4.84 3.97 8.42
: : 3 :
D>A>B>C
A2B1C.D2 1 20 272
3 1 250 , , 90. 99 %
mmol/L , pH 7.6 (n=5), 80.12% (n=5)
5 7 273 Q5
271 mL , 25 4 ,
, PBS , , = ( -
2% , , )/ X
, 100 %] , 7
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Fig. 3 Light microscope picture o tetrandrine
doxor ubicin complex liposome
7
Table 7 Leaking ratio changes o tetrandriner-doxor ubicin
complex liposomes at different temperatures

| %
/ 0d 3d 6 d 9d 12d 15d 20d 30d
4 0.00 0.43 0.56 0.68 0.8 0.91 0.95 1.05
25 0.00 0.57 0.65 0.87 0.98 1.52 1.64 2.41

[3]
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Fig.4 Transmittancy changes of tetrandrine-doxor ubicin
complex liposomes at different temperatures
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Table 8 Phosphalipids changes dof tetrandrine-doxor ubicin
complex liposomes at different temperatures

/ mg
/ od 3d 6d 9d 12d 15d 20d 30d
4 1.46 1.43 1.41 1.39 1.36 1.35 1.34 1.32
25 1.46 1.40 1.38 1.28 1.24 1.19 1.15 1.05
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Fig.5 Accumulated release rate of doxor ubicin ( A)
and tetrandrine ( B) from water solution
of tetrandr ine-doxor ubicin and tetrandrine
doxor ubicin complex |iposomes
3
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Absor ption and transportation of flavonoids in Herb Epimedii across Caco-2 monolayer model
CHEN Yan', JIA Xiao-bin', HU Ming’
(1. Jiangsu Provincial Academy of Traditional Chinese Medicine, Jiangsu Engineering and Technology
Research Center for Modern Chinese Pharmaceutical Preparation, Nanjing 210028, China;
2. Universty of Houston, Houston 77030, USA)

Abgract : Objective To study the absorption and transportation of flavonoidsin Herb Epimedii by
using Caco-2 monolayer model. Methods Caco-2 cell monolayer model was used to study the bi-direction
transport of icariin, epimedin A , epimedin B, epimedin C, and baohuosde . The concentration of the
five flavonoidsin cell culture medium was measured by UPL C and the apparent permeability coefficients
( Papp) were calculated. Results The absorptive permeability coefficients ( Pas) of icariin, epimedin A ,
epimedin B , epimedin C, and baohuoside  were5 91x10° 7,3 22x10° 7,2 76x10 7,4 23x10 ', and
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