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Tab 1 Osthole solubility in various excipients (n=3)

ELES 2R MERFRBMBE (mg- mL™)
Capryol 90 54.73 £ 0.41
AR Capmul MCM C8 84.21 +0.37
TR 2T 16.87 £0.16
Cremophor EL 104.36 + 0.61
Cremophor RH 40 94.26 + 0.57
MG PER Labrasol 81.59 +0.34
Tween 20 194.34 + 0.69
Tween 80 156.11 + 0.46
B i N 15.98 +0.24
PEG400 36.78 +0.19
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Fig.1 Pseudo ternary phase diagram of
self—microemulsifying drug delivery system
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Tab 2 Variable levels in the
D-optimal mixture experimental design

K
BT B P 736 11 LA 25 7 e azE — =
4y, PE#ECapmul MCM C8, Tween 20, PEG4001E
X,  Capmul MCM C8 5 20
Ty AR, EEEESRLRE (YY) . A FLALEE
(Y,) 15 minZ5 91 B it (Y,) FEl 445 S 00 o0
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Tab 3 Experimental design variables (X) and dependent variables (Y)
No. X, X, X, Y,/nm Y,/Sec Y/%
1 55.0 5.0 40.0 35.6 54 96.8
2 42.4 17.6 40.0 29.1 35 97.9
3 52.5 25.0 22.5 32.9 15 94.2
4 55.0 5.0 40.0 34.6 51 97.6
5 25.0 35.0 40.0 26.2 43 98.1
6 80.0 5.0 15.0 64.1 55 75.2
7 52.5 25.0 22.5 31.6 14 95.7
8 80.0 5.0 15.0 62.4 53 76.7
9 52.5 25.0 225 31.8 17 96.1
10 50.0 45.0 5.0 29.7 15 97.5
11 25.0 45.0 30.0 245 18 98.4
12 78.6 16.4 5.0 42.7 20 90.4
13 37.6 45.0 17.4 29.2 20 98.9
14 25.0 35.0 40.0 27.1 44 97.5
15 64.1 30.9 5.0 37.8 28 90.6
RAFENNER
Tab 4 The results of ANOVA
SRR FFHF EHE F& P&
i 1889.07 377.81 25.12 <0.0001
LAERA 1517.49 758.74 50.45 <0.0001
X, X, 196.06 196.06 13.03 0.0057
XX, 0.71 0.71 0.047 0.8329
Y, X,X, 2.19 2.19 0.15 0.7116
Bk 2% 135.37 15.04
R AL 132.04 3.01 0.56 0.2591
afiiR s 3.33 0.67
syl 2024.44
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iRl 3082.94 616.59 8.77 0.0029
MR G 2082.86 1041.43 14.81 0.0014
XX, 684.23 684.23 9.73 0.0123
X X, 399.45 399.45 5.68 0.0410
Y, X,X, 475.78 475.78 6.77 0.0287
2z 632.79 70.31
eI 621.12 155.28 1.55 0.0632
aliiR 2 11.67 233
J=¥ 1 3715.73
iRl 705.81 141.16 13.41 0.0006
MR A 499.39 249.69 23.71 0.0003
XX, 60.62 60.62 5.76 0.0399
X X, 0.46 0.46 0.044 0.8392
Y, X,X, 13.21 13.21 1.25 0.2918
Hk2E 94.77 10.53
A 91.14 22.78 237 0.1038
aliiR 2= 3.63 0.73
RN 800.58

i D IR A SE B X 16 32 B B 1A 7
St br . Y, YR Y2k PR S P 0
<0.0001., 0.0014F10.0003, Hj/NF0.05, Wl
LA A B RO LE B RO 75—
TP a2z Z M 22 SN S5, Rl
P{E 43 5] 40.2591 ., 0.0632410.1038, )k F0.05,
UL R MR SRR & AT 5 BE AT

X1

25.000
3
p.¢] Y1 X

M2 B %% Capmul MCM C8 (X,) , Tween 20 (X,) ,
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Fig. 2 Contour plot of dependent variable particle size (Y))
for Capmul MCM C8 (X)), Tween 20 (X,), and PEG400 (X))
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Fig. 3 Contour plots of dependent variable emulsification time (Y,)
for Capmul MCM C8 (X,), Tween 20 (X,), and PEG400 (X,)
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PEG400 (X,) *E E&15 minZi ke (Y,) 5S4 H
Fig. 4 Contour plot of dependent variable drug release (Y)
for for Capmul MCM C8 (X,), Tween 20 (X,, and PEG400 (X))
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Fig. 5 Overlap graph of dependent variable for
Capmul MCM C8 (X,), Tween 20 (X,), and PEG400 (X))
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Tab 5 Osthole self-mulsifying drug delivery system of the predictive value and observed values

LTERZ 7E el Sz {8 WA il & RE"(%)
X /% 46.9 Y, /om 30.8+3.5 29.9 3.0
X,/% 29.9 Y /Sec 148+ 1.8 14.3 3.5
X,/% 232 Y /% 97.5+2.4 96.4 1.1
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Fig.6 Particle size distribution and zeta potential

of osthol microemulsion
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Fig. 7 Transmission electron microscopy of osthol microemulsion
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Fig.8 In vitro dissolution curve of osthole self—emulsifying
drug delivery system and osthole drug substance (n=6)
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Preparation and Quality Evaluation of
Osthole Self—emulsifying Drug Delivery System

GUO Qiu—ting, LI Yu, Feng Hua, Wang Fang

( Xianyang Vocational & Technical College, Xianyang 712000,China )

Abstract: Objective: To prepare Osthole self-emulsifying drug delivery system and evaluate its quality. Methods:
Solubility and pseudo—ternary phase diagram experiment were applied to determining the types and dosage amount of
oily phase, surfactant and co—surfactant used in Osthole self—emulsifying drug delivery system. Optimizing the
formulation of Osthole self—emulsifying drug delivery system by D-optimal mixture experimental design and
preparing Osthole self—emulsifying drug delivery system. The appearance, microscopic morphology, particle size
distribution, Zeta potential and dissolution in vitro of Osthole self—emulsifying drug delivery system after dilution with
water were evaluated. Results: The formulation of Osthole self—emulsifying drug delivery system consisted of Capmul
MCM C8 as the oil phase, Tween 20 as the surfactant, and Polyethylene glycol 400 as the co—surfactant with the
optimal ratio of 46.9:29.9:23.2. The Osthole self—emulsifying drug delivery system could rapidly form a clear and
transparent blue liquid. The transmission electron microscopy showed that it was round and regular spherical with an
average diameter of (31.8 = 1.6) nm and PdI of (0.164 + 0.014), Zeta potential was (-26.1 + 1.4) mV; The Osthole
release rapidly in self—emulsifying drug delivery system and the drug could be completely dissolved within 45 min.
Conclusion: The prepared self—emulsifying drug delivery system can significantly improve the Osthole dissolution
rate, which is expected to be a new drug delivery system of Osthole.

Key words: Osthole, self—emulsifying drug delivery system, D—optimal mixture experimental design





