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Preparation of silymarin-loaded amphiphilic chitosan micelle and
its in situ absorption in rat intestine

WU Yi-ping, HUO Mei-rong, ZHOU Jian-ping’
(Department of Pharmaceutics, China Pharmaceutical University, Nanjing 210009, China)

Abstract: To improve the oral bioavailability of silymarin, the silymarin-loaded amphiphilic chitosan
micelles (SM-OGC) were prepared. The absorption of SM-OGC in rat intestine was investigated. SM-OGC
was prepared by dialysis method. The size and zeta potential of SM-OGC were investigated. Compared to
silymarin suspension, the absorption of SM-OGC was investigated using in situ single pass perfusion model.
The diameters and zeta potential SM-OGC were (162.4 + 3.0) nm and (+32.6 + 0.98) mV, respectively. The
encapsulation efficiency was (39.17 + 0.98) % and the drug loading of SM-OGC was (28.15 + 0.43) %. The
absorption of SM-OGC at different segments of intestine was significantly higher than that of silymarin suspension
(P <0.05). The apparent absorption rate (K,) and effective permeation coefficient (P.y) at the duodenum were
the largest. K, and P. had no significant difference between jejunum, ileum and colon. OGC micelles might
significantly promote the absorption of silymarin in the intestine tract.
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Figure 1 The chemical constitution of N-octyl-O, N-glycol chitosan (OGC)
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Table 1 The size, polydispersity and zeta potential of blank
OGC and silymarin-loaded amphiphilic chitosan micelles
(SM-OGC) (n=3)

Parameter Size / nm Mo/ ” &/ mV
0GC 190.2+3.4 0.17 +£0.03 +20.7 £ 0.69
SM-OGC 162.4+3.0 0.12+£0.02 +32.6 £0.98

0 25 5.0 15 10.0 12.5 2.5 5.0 i) 10.0 12.5
3

C 2
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Figure 3 HPLC chromatograms of K-R buffer (A); perfusate contained blank OGC micelle (B); perfusate added silybin (C); perfusate

added silymarin (D); perfusate added phenol red (E); sample (F).

1: Phenol red; 2, 3: Silybin



SRt AR K FE PRSI 7 RO I A1 5 S K B A A B T

* 655 -

3 KRREXRBERYKEINEEZR

TREIAE 3 h JEIREA 0 h 1) 100.7%,
SM-OGC W AERER M TR E . 2 B BT &
3 h JEAYIKEE N 0 h B 100.1%, Kk, ImREZs
JES Jie B ) BB o 2 1 I 1 O R A
0~3h W, Uit tH 253 IR B JEARANAR TN A Yl A i
F g R A W B A FH
4 AEEI SM-OGC RRERF SM B Ei&RATIR Y
ELER

Foo N AR 4 25 500 & 3 s K 45 25 F & (100
pgmL™, LA SLB il5), EARFMEXT SM-OGC g
HOR! SM R M, H K, (57 Pe (cms™) 45
KK 4 (n=6),

H AT L, SM-OGC A FI SM 7E 3N g BEA
W . SM-OGC IR AT SM YR BR A RLEE R, 1
TR B KR, SM-OGC IR K, b (1.92+

2.5

Doudenum Jejunum  Ileum

Figure 4 The apparent absorption rate and effective permeation coefficient of different regions of intestine (n = 6,

Doudenum
500
—0— 50 ug-mL! -
400 | —8—100 pg:mL™! -1
[
——200 pgmL™! /J-
-1
300} —®—300 pg-mL P
%‘0 z_/{/J.
N
E 4 5
= o
E e o
L)
2w W
2
e 0
2 60 100 140 180
g
o 500
2
=
= 400
g
=]
Q
2 200
< 300
200
100
0
60 100 140 180

Figure 5

Pegr X107/ cm-s™!

t/

0.21) 1072 s, Pur A (0.583 + 0.075) x107° cm's™';
SM IR B K, 1 (0.622 £ 0.075) x1072 57", Py A
(0.352+ 0.024) x107° em-s™'. 548 9 A0 45 i Al
FE#A B TE 2R (P<0.05); MZ . Mg iy
Z L EEEZER (P> 0.05). 1H SM-OGC JKK
TES B Ky 1 Poge 3K T SM TR, 7 2 17)
HREEZER (P<0.05), #2055 SM il % i s mp
DABA S 32 5 i SM R

5 IREXEAERKEI M

DL K-RJBAC A [7] 5 A< 11 Jie SRE VR 50,

100 200 F1 300 ug'mL™" (B SLB t4%), #% “ KR AE
PN WSS 7 TR EAT 25 5% o« AN [A)Ji B 1 B2 Il
i (K 5). FIE AT, ASIRIH B B AR HAE A
) PR i B, 2 0 P TR A i B4 ALl 2 T — P R IR
A, UHEIEXT SM-OGC e A AE iR yu [ P 1)
WSO TR S AR , W R 2 AR s |k 3= .

0.8

SM-OGC
0.7 SM-Suspension
0.6
0.5
0.4
0.3
0.2
0.1

Colon

Doudenum Jejunum

xX=ts)

Jejunum

600

500

400

300

200

100

0

60
500

400

300

200

100

60 100 140 180

min

Accumulative absorption amount of drug in various segments with different concentrations



* 656 * Zj27 244 Acta Pharmaceutica Sinica 2009, 44 (6): 651-657

Table 2 Effect of the concentrations on their absorption parameters using rat single pass intestine perfusion (=6, xts)

Parameter Intestine segment 50 ug'mL™" 100 pg-mL™ 200 pg'mL™ 300 pgmL™

K, x107%s7! Duodenum 2.13+£0.42 1.92 +0.37 1.61+0.33 1.12+0.19
Jejunum 1.57 +0.31 1.24+0.28 0.93+0.18 0.40 +0.10

Ileum 1.38+0.28 1.20+0.19 1.12£0.32 0.61+0.10

Colon 1.26 +0.19 1.03+0.15 0.83 +0.24 0.23 +0.05

P x107 cmes™ Duodenum 8.76 +1.32 5.83+0.78 245 +0.43 2.30 £ 0.41
Jejunum 425+0.75 425+0.53 1.18£0.27 1.61£0.35

Tleum 3.79 £ 0.63 4.01+0.61 1.15+0.25 1.09 +0.20

Colon 4.17+0.59 4.17+0.58 1.14 +0.28 1.08+0.18
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