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Self-microemulsifying drug delivery system of Acanthopanax senticosus total saponin
ZHAO Hai-van, LIU Jian-ping, TANG Rong-rong, PAN Bo

(Department of Pharmaceutics, College of Pharmacy, China Pharmaceutical University, Nanjing 210009, China)

Abstract: Objective  To develop self-microemulsifying drug delivery system (SMEIDDS) of
Acanthopanax senticosus total saponins (ASTS) and the determination method. Methods The equilibrium
solubility of ASTS in different compositions of oils, emulsifier and assistant emulsifier was investigated.
The self-microemulsion formula was optimized by constructing the pseudo-ternary phase diagrams of blank
SMEDDS and the studying the self-microemulsifying efficiency and the stability of drug-loaded SMEDDS.
Taking isofraxidin, an effective component of A. semticosus. as the content determination index, the
content was determined by HPLC. Resuilts The optimal self-microemulsion formula was composed of
Caf, propanediol, and ethyl linolenate. The ratio of them was 16 t 4 : 5. The average particle size was 40
nm. The average content of isofraxidin was 82. 6 pg/ml.. Conclusion The acquired microemulsion with
small particle size is stable. The content determination method of taking isofraxidin as the quality control
index is accurate and reliable.

Key words: Acanthopanax senticosus total saponins (ASTS); self-microemulsifying drug delivery
system (SMEDDS); pseudo-ternary phase diagram; isofraxidin; HPLC
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1.2 80— 2L EN(EBFAIER ),
BS—110S B F RV mFZHH X FABRLAD,
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PR R S B R 48. 8 pg/mL MR . £ 200~
600 nm #F7 RS, FRHL 10 R T B AR
BEEAMI L ATHERR 25 1. AVERILES
ZE 10 mL,200~600 nm 7 ES . ERENE
231 nm fbE R AT, HWTE 280 nm bHFARR
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2.1.2 MM E S BERRIREERE 24.4
mg. PSR EAES 25 mL B, K 0, 976 mg/
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mL AT 10 mL IHEBET. HFEEE. T 280
nm SEMIRLE(H. DAREEE (A MFEERECE
IRI3naE . IR RN A=6.731 5 C+0. 0021,
r=0.999 4, Z5FEI, B E B I 0. 009 76~
0.146 3 mg/mL 5RAEHEEXRRRIT.

2.2 FEREMNE - EERORLIEE I MmA
A 2 ml Y& FFal. % W& M (surfactant,
SA)Y . BIFEWIBEM (cosurfactants CoSA), A6 pH
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VAR F 5 0% RIS 7E 37 CAKIB 4 48 h,3 000/
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R AR ph ¥ W P B MR A K, MOE B AR T T R Cat
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Table 1 Solubilities of ASTS in various solvents

i ﬁﬁﬁ/_ LAk A/ iR R 4 ﬁﬁm/_ bRl eR mmg/_
{mg « mL~1) {mg * ml, 1} (mg » mL~") (mg » mL~1)

S FB/RBERE 1.13 Caf 4.28 PN, . 38 0.01 mol/L £8 38
it 1. 81 BL_B-3-H 1.94 WoH 200 pH 6.8 #EE£L 82
Wit B 2B 1.89 M E /PR Re AL R 8 pH 7. 4 SRR 81
i 0. 08 BA R 2. 88 H 180 pH 8. 0 B gL 72
<Rk .05 B ArBEE 80 3.51 FTHE 28

gl & &0 2.50 Pt J A 50

Ft -4

AR T B A B MR Z BR A TR .
2.3 WAKARERNUED . RERNREMEF
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2mL BRFMA 4 mL KM IEFBEHHERS
12h. BESE BAERE—E&BEHE X
JEEERE I KA B IR HD R Cy AR Kom=
[(Co—CwIV J/CeV, (VK AEF, V. I HE R
HE.EREE 2, TR, AT MEFRMAGESR
BPOYEA G ERR.
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Table 2 Partition coefficient of ASTS

in water/n-octano] system

K/ TR P Ig?
1:1 0. 087 -1.06
1:2 0. 092 ~1.03
113 0. 098 —1.01
14 0. 095 ~1.02

2.4 MWARAR LA Caf F_BEADHEZT
ML BESECBMES AR EELH =1
MEEENARE. HIA AR SH B %9: 1.8
2.7:3,6:4,5:5.4:6,3:7,2:8,1: 900K
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AEHMAMNELE AR NER/D, BIES
B EXMEWHIL RN EERTEE,
2.5.1 HEFAMERNNE . 5 A RET
BB I A A R L A e V] Sk A
B, MAMI 1.0 10 mL KTF 37 CABHRS
AR T IR AT BRI W T R4 2 OB
AU EL By B 7]
2.5.2 HBEEMHWE:B2.5 1 PaI#HH Zetasizer
H-—3000 BO6R B2 (R K,
2.5.3 BEMKME.IHF 0.6 h 6B 2 mL %

AMEBEAFEEE 10 ml B8, F 280 nm 4
W HE A RO B AR A SR T B B R,
ELCon/Con X100 %4 A E R EBRE BT
254 BHAWMABHREETER K3
FREF R Cal-H=BESWHH L 0.5 0.5,
9:1.85:1.5.8:2.7.5:2.5 FItbf.#% 2.5.1
W FEMEMA U EMAER B2 BEE
FERAMASER. SRMLEI.
RI Cof SEZHARES 1:1.2: 1,451
HAEmALEEER
Table 3 Results of self-microemulsifyving efFiciency
(8A :CaoSA=—1:1,2:1,and 4: 1)
MY ORALERs ¥ {4 /om BEt/%

BLH 11 2e1 421 151 2:1 451 151 260 43
8.5:0.5 <30 <36 <030 <10 <10 <10 98 100 100

9:1 <30 <30 <30 17.9 11.6 <19 a5 38 100
$.5:1.5 <C30 <60 <60 833 2.4 14.8 80 85 98
g7 <30 <60 <60 110.9 37.8 37.1 65 997
F.5ra.5 <60 <T90 <I90 375.3153.0 80 50 70 BR

HREE, AEAMERE T AMABHESE T W
F B LA B A 5] Eo 48] (4 L AL 570 TR 45 B % e A 2L ) e
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Caf ZE 3 AL FIR &9 BT o5 09 Le 0 0 K BF R Bl
FREAZ R/ R B R 5 B S FLAK BT 3 RO e IR B
Caf FIELBIIE KT SHMA P NARRE. &
AR/ . A KEREH K.
2.6 BMAWHE B32H Cal .8 HH BE 10
BB Z AR, 7E 37 CAKBHRBAMIBE FES .0

A 10 g BTN R A GE B ORI S)  B A,
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2.7.1 AEZ4.68E. 52 C 050 mm X
4.6 mm, 5 pm); 3 A0 B ME-K- DK B AR (30 ¢
70+ 13RI E 1 mL/min; K . 344 nm B
B8.20 pb,

2.7.2 bk Y H A N R BRI I B A AL
0.5mL,M/K 2mL #£ 37 CAKBPRHEABEMBEHT
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T IR B & ) s PR R PR MR PR
2.7.3 ABXEXE . NRBEEEMELEE. M
PRI R 18, 04 pg/mL RE SR . S BIRE R
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2.7.5 BERRE-RE-—EREREMBIEER,
PR ER — RN ERHH S WAE
ZsdMEBEH. FRETHAB N RSD ¥
0.53%, H A RSD 3 1. 87%.
2.7.6 VRIS B E RS AL 2 mL TR
RN BEEER 2.2.5.3 mL. IFMERZE
10 mL, EHFLIBE I 48 8/ . o I 3 KR4t
A ERS 3 AN EH TR E, &R
B 3k A R D 100040,
97.26%,101.53% ,RSD<C3%,
2.7.7 ARWNE.HMEIHAMIAN HUELRER
HEFENE B0 L WE ERAE ¢4 #A
TR B EEREWREAKT 91 6 pg/mL,
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Table 4 Determination of isofraxidin

in microemulsion (=5

#e R/ (pg « mL™1) RS/ %
A 092. 4 1. 31
B 91. 6 0.58
C 94. 0 0. 92
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