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Abstract: Objective A total of four carriers were used to prepare osthole solid dispersions (Ost-SDs), aiming to regulate the release
site and release rate after oral administration of osthole. Methods The Ost-SDs were prepared by solvent evaporation method using
hydroxypropyl methylcellulose acetate succinate (HPMCAS, H, M and L) and Eudragit L100 (EL100) as carriers, respectively; and
the drug-loading ratio was screened and the optimal prescription was determined using the accumulated dissolution rate in 0.1 mol/L
aqueous hydrochloric acid and pH 6.8 phosphate buffer solution (PBS) as the index; the morphology and physicochemical properties
of Ost-SDs were characterized by scanning electron microscope (SEM), Fourier transform infrared spectroscopy (FTIR), X-ray powder
diffraction analysis (XRD), differential scanning calorimetry (DSC) and polarized light microscopy (PLM); and the water solubility of

the Ost-SDs was evaluated by performing aqueous contact angle, equilibrium solubility, and in vitro release tests. Results The
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optimum formulation of Ost-SDs was as follow: the mixture solution of anhydrous ethanol-dichloromethane (1:1) as solvent, osthole
concentration of 0.6 mg/mL, and drug-loading ratio of 1:7; the crystalline form of osthole was amorphous in the Ost-SDs prepared in
the study; and FTIR of the Ost-SDs demonstrated that intermolecular hydrogen bonding could be formed between the osthole and the
carrier; both crude osthole and the physical mixtures (Ost-PMs) were observed obvious birefringence phenomenon under PLM, while
Ost-SDs were basically free of birefringence phenomenon; the water contact angle of Ost-SDs was lower than that of the Ost-PMs,
which indicated its enhanced water wettability; in comparison with crude osthole, the solubility of Ost-SDs in pH 6.8 PBS was 156%
to 193%; and the accumulated dissolution rate of osthole of Ost-SDs at 2 h was lower than that of Ost-PMs in aqueous hydrochloric
acid solution containing 0.1% Tween 80, but higher than that of Ost-PMs in pH 6.8 PBS. Conclusion The solvent evaporation method
was able to successfully prepare Ost-SDs using HPMCAS (H, M, L types) and EL100 as carriers, and all the four Ost-SDs prepared in
the study reduced the dissolution of osthole in simulated gastric fluid and improve the dissolution rate and cumulative dissolution rate
of osthole in simulated small intestinal fluid.
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Fig. 5 Images of osthole bulk drug, four types of carriers, Ost-SDs and Ost-PMs under PLM (x 20)
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Fig. 9 Water contact angles pictures of osthole bulk drug, Ost-PMs and Ost-SDs
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T, 5 R IWER 2.

262 FEMEENE HEWRTHR “2417
“2.427 TR k41 Ost-SDs fil Ost-PMs &&=
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TINE R 75% FHIE, 6875 Vi, W 250, I 75%
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T, KM — mE TR TR REIRE, 45
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=2 WRFEERZIH Ost-SDs W TEEGRMEE (X5,
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Table 2 Equilibrium solubility of osthole bulk drug and

Ost-SDs (Xts,n=3)
Lo CTmEmR) . CFHGERRE
i 1 i it
(ngmL™) (ngmL™)
HPMCAS-H-SD 9.79+0.05 |[EL100-Ost-SD  10.1140.29

HPMCAS-L-SD 10.25+0.19
HPMCAS-M-SD 12.09+1.58

R TR IERZ) 6.2740.12

3  Ost-SDs £ Ost-PMs PR FERE (X+s,n=3)
Table 3 Osthole contents in Ost-SDs and Ost-PMs (X t s,
n=3)

Ff bt WEIR T 3R1%
HPMCAS-H-PM 10.22+0.47
HPMCAS-L-PM 12.08+0.03
HPMCAS-M-PM 10.80+0.17
EL100-PM 12.724+0.13

2.7 OMERUENE

FE 3 FREL Ost-SDs Al Ost-PMs i&E & (24T
IR T2 10.00mg), & 3 4y, %M “2.24” TR
LT RN BORE, 2 mI B2k, 245 R ILE
10. 7E5 A 0.1%% 1134 80 117 0.1 mol/L L /K%
Wb, UL HPMCAS (H. L. M ) SRk 4 1)
Ost-SDs [ RV TBCER I T LAH )% 1) Ost-PMs;
T LA EL100 NE KRS, Ost-SD 1 Ost-PM Hiig R 1
I RERR R .

PLLES5 5L, Ost-SDs 125l Ik 75 &
BBl 9 A2 5 1 iV B /K HPMCAS (H. L. M %)
5 EL100 ©2, [MifE pH 6.8 PBS Y, # AR
filt, $em T AMTEY BUZ P AR, 23R
TR A

P it HER T 2/%
HPMCAS-H-SD 10.34+0.58
HPMCAS-L-SD 12.69+1.57
HPMCAS-M-SD 11.53+1.78
EL100-SD 11.95+1.49

100 1-m Ost-SD (1 : 7, HPMCAS-H) 100 1
® Ost-SD (1:7, HPMCAS-L) v ¥ I - v
4 Ost-SD (1 :7, HPMCAS-M) i i A X
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0] OstPM (1:7, HPMCAS-H) %0 & ° ® ¢ ]
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® Ost-PM (1:7, EL100) b4 il
> ]
EE - r L 60 4
M . 5 n
B B
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= =S | >
B 407 r § 409 ] " B > .
> 3 i IR i [ P
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] B 1 ]
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t/min t/min

10 Ost-SDs & Ost-PMs ZE 245 0.1%EELLIFLES 80 Y 0.1 mol-L~! £if57KA% (A) #1 pH 6.8 PBS (B) HE0RRAthsk

(Xts,

n=3)

Fig. 10 Release curves of Ost-SDs and Ost-PMs in 0.1 mol-L™! hydrochloric acid solution containing 0.1% Tween 80 (A) and
pH 6.8 PBS (B) (Xts,n=3)

3 Wig

L5 CUARIE 7 AR B, AR S50 1) 25 TR RE 2 Ost-
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A1) FEL100 AZAKR) Ost-SDs FITF 78 A& WARIE;

(2) 7£ pH 6.8 PBS H', Ost-SDs H [{IHE AR T2 1 27
PR AT LU R el 80%, LT S RE i SCHRl
Bbah, ASZEG ) Ost-SDs 75 FR LI A 13 H
tHZRAN 2 h RFVBEBCRIME T O SCIRED ), HE
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