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Abstract: Objective To prepare diosgenin amorphous solid dispersion (Dio-ASD) and improve the dissolution and bioavailability
of Dio. Methods The interaction between Dio and carrier was analyzed by molecular simulation technology and verified by crystal
suppression experiment. The phase diagram of the miscibility curve between Dio and carrier was constructed, and the miscibility of
Dio and carrier was predicted theoretically. Dio-ASD was prepared by coprecipitation with Soluplus as carrier and was evaluated in
vitro by dissolution assay, differential scanning calorimetry (DSC), X-ray powder diffraction (XRPD), scanning electron microscopy
(SEM), and fourier transform infrared spectroscopy (FT-IR). The plasma concentration of Dio in rats was determined by
UPLC-MS/MS method, and the pharmacokinetic parameters were calculated to evaluate Dio-ASD in vivo. Results Molecular
simulation results showed that hydrophobic and hydrogen interactions between Soluplus and Dio were formed, and the binding
energy was stronger compared with other carriers. Soluplus had the strongest crystal suppression effect on Dio. The phase diagram of
the miscibility curve was constructed and the miscibility between Dio and Soluplus at 25 C was 68.57%. Compared with the bulk

drug, the dissolution rate of Dio-ASD was significantly improved. The phase characterization results showed that Dio existed in
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Dio-ASD in an amorphous state, and there was an interaction between Dio and Soluplus. The pharmacokinetics results showed that

the bioavailability of Dio-ASD was nearly five times higher than that of Dio after intragastric administration to rats. Conclusion

The prepared Dio-ASD can significantly improve drug dissolution and bioavailability in rats.

Key words: diosgenin; amorphous solid dispersion; molecular simulation; miscibility phase diagram; pharmacokinetics
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Fig. 1 Schematic diagrams of molecular docking between Dio and different carrier molecules
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Table 1 Data used for calculation of miscibility of Dio.
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Dio 414.62 1.13 366.8 17.21
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Fig. 3 Temperature-composition phase diagram predicted

for the Dio-Soluplus system
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Table 2 Pharmacokinetic parameters following oral administration of Dio and Dio-ASD (X £ s, n = 6)

ZH AL Dio PM Dio-ASD
AUCo- pgh- L 9302.24+4013.38 12 101.45+3 357.26 54 386.54+8 864.42"
tie h 12.33£3.02 9.11+2.29 10.3741.68
fmax h 8.37+2.54 12.16+4.92 10.984+1.99
Cnax pgL! 552.63+£100.13 567.88+88.34 1 742.65+491.46™

5 Dio H#: *P<0.05 **P<<0.01
*P<0.05 **P<0.01vsDio
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R R AR Dio-ASD [RAHN A= 4% F
B (F).

F=AUCo~w Dio-asp/ AUCo~w Dio

1518 Dio-ASD A X £ R H BE 43 93 R
589.47% (P<<0.05), RIRHILITIEENE Dio il 4% B
ASD J&, Dio 2IIERE, WHEMM, HAE
VIR ER TIRK M.
2.5 Dio-ASD F2EMHHIZ

FERCPREI TR PRI, RS2 2~3 cm, {RAF
1E 40 °C, 75%RH F, T 0. 3. 6 > H I 7 Bl HUFE,
HEAT XRPD W€, KAl BEm [ 281k, R
Fi HPLC S A [R] 258k i) (8] F A 25 R AT 2
ZEELE 11, 12, 40 XRPD AT R (& 11) Fr
7N, At A 1) Dio-ASD SHIUEIRASHILL, #E Eon
Dio FHEMIATHIE . E 40 C, 7T5%MIEEE FRIT 6
MHEHEEE (B 12) 5841 ASD FHELIE R
FEMEER, PSR TS E AL I H
RaFmfee .

T~

3MA

6 ™1

0 ) 20 ) 40 ) 60
200(°)

11 Dio-ASD & & 0. 3. 6 MA/EH XRPD EliZ
Fig. 11 PXRD spectra for Dio-ASD stored for 0, 3, 6 months

1007
80+

60 4

T %

40
20 |

01

0 ) 40 ’ 80 ) 120
t/min

12 Dio-ASD & 0. 3. 6 NNAJE Dio FIAHENEL

B (Xts,n=3)

Fig. 12 Dissolution of Dio in Dio-ASD stored for 0, 3, 6

months (Xt s,n=3)

3 iWig

SRR E T IR ST E AR S
WEIE o F Gk ) — TR A I EOR . B AT AFE >
12 E AR ) B BRI LR R /K
AT R BB REN I SHE R N1, tHEA
BAEHM D FIREP IR RGN SR E. 75T
0T DASE AL AT WL =4GR AR T . XS4
Can EH HAERZhASSHD AT LN SRR,
MR TEIY . BT @M, 1
ZIVRIE T R S SRR 22 o SRR IE SR AR
PR JIEW T T — RV ASD 5RO .
TEIEYD A SRYERA . LR H R A AR R
5Ky, R T I RERITERE R T AR S
PR IRAN S 3R O e SRYERR ANV IR Vo 4 ()3 A
RS, BRI, A PR AE > 1K BRI
MBI HEETH . Aoy, TSR EN,
Dio 1 Soluplus Z [H]JE& T IR 5R 45 A k. Dio Al
Soluplus ] 7340 EAF FH v A M 254 45 it »
T iy HA A A E M

ASD T UE B2 32 m AR KIS 25 DV e P I
HH 2R A= ) R P B A s R SRS 2 — o BRI
ASD (W77 B AR 2 25 % AR T ) — K3k
fif. WILRM, MR TG E T RE Y IV R
FEFIZH) 5 TG MARE M T b 77 i 2 A4
KESH L N THENAY-REY Tk R, LK
fife BRI M AR I B 2 ) KR, XK R F
ASD [ EEFasE MG, JRIATEYE T EFadS ASD
REZ] B, O G B2 R 5UE KA 5,
GMadn, XA E T ASD B . BtAh, BE
WHARRE (T & ASD M5 — /KBS HI,
AR RN 42 TRIF I Hh Z AN Ty M2k CRIAS[R) IR B2 5l
Mo T AR IRIEYERD Ty v] DAA IR -4 55
FHEL, v ASD BIECTT Bt R il G S kA e
PSR 2T, HTREWKRERE, Rl E
TH T (PR E T, 128 B 78 f FBE ~F-18 P =5 B4 IR [R)AH 24
Ko, IXAFAFAE & PR E T 008 299)-TR SIS L
MARIEERSC— k. Ft, fEXMEL T,
PR T2 R R0, PRI, S ne i i 22 i AH 1A
RIS T 25 R 5 A1) 2 TR TR 4, HEDN L o 4
1) ASD ##j LR, AJEEscimieft 1 BRI,
B —E M.

TE CURgs 25403k, Ji e i v A s s N o A
A SR A E RS20, I N SR AR T AR e
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SER IS AN, HxE ASD R E A 245 dn A
T CLHE S T R P A A BAE . e T
DU IR EFRARAN 0 45 i ks Ak e K
T, e E . fEdt, ANEMAAT T il R ik
SRR AR, FELETH /OIS R Al I AN
e, fEARSEE, SREBIEAERET T 5
PSRRI AN Dio M RIIFIHIRCR, Lk
BARLESN ] Dio 45 d J7 1 bL 45 8RS 2L
Soluplus X} Dio MR e, JE T RE & HK
TR B SRR R R T 29000 E HRg,
R RN R R 2T SR, RS GERE I i
FERIVER . (HA R, Soluplus 7E4E/KHH
CMC N 7.6 mg/L, 7EAN[E PBS (pH 6.8. 6.5+ 7.0)
W, CMC {E5 5008 0.61. 1.24 1 0.91 pg/mL,
#£ 0.1 mol/L HC1 (pH 1.0), Soluplus ] CMC {H A
11.7 pg/mLP3, X EERfF 57 25 LR ST Soluplus 7R
R G TE R, X I AR R AN AT DA TR 42 2
BERE AR RO, T BAE N — AN R Pd AN
70 S R AL (U0 S 2N D e o LA, TS
Wi, BATEAY SHAARILEI A 12 3 6, W
KT AFEAX Dio MIEIEM. S5REH, B
Soluplus H A S ¥ & 4 HI/EH 4 (Dio FJR &
WEEATE 0.003 mg/mL F4EFE 2.5 h), A HAhE
VRIS TE S PRI IR B o I U0 B AR VR B (¥ 348 st 411
il Dio &5 S5 A RISz A FE 258 (11
1:3.1:6+1:9.1:12) Soluplus XF Dio 415
VERIGE B RRZGEELAE 10 6 AT 1 9 I SR RL
R CCHEMETLILD, NTLMEL, &R 6.

Soluplus & B K 20w H T #a 5 i F AR M A4
PR, ASSEEG BT B3 TIE AN Soluplus BN
J&. H1 DSC. XRPD. SEM Al FT-IR %545 3 1]
Dio-ASD H'f#) Dio ATGE TR AFAE, 25 Eik
ZIBAAEA EAE A, TR B s . GG &
WRAS B0 T 1) A AR 25 W) B4 53 1 18] 1 S
RN R F 158 Dio IV H, EmiHE ML AR
.
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