7248 » PED 2024FE 11 5 5% $ 218 Chinese Traditional and Herbal Drugs 2024 November Vol. 55 No. 21

BERAEE-F R SRR T ER A RN E AR EAYIEREN

F oml, £ k!, FEWL OAAER, REFFL HEF 2 LU oH KB

1 SMNBERIC 220, AR R R R YR SR TR R, SO A B 25 S RARZ 2 B0 5 A2 M VRN (0
H NI, SO ERIC S I TR A S S, RARZIMI VIR ORI A Sk S, SO SRFE 550006

2. ENBELRERE, SN R 550000

# E: B @I EEMIAEER (coamorphous system, CAS) KEGEERPETF HZE S HE (resveratrol, Res) VA A E Y3
. Ik BVE R R LT BB - AR ER SN (sodium taurodeoxycholate, STD) LB R (Res-STD-
CAS) Hil#& W7, BT REVMRMELL: FRABK X FEATH . MR, RS, BAKH. Zraiis
MO TR T RS FHARRIE S RHE, JFBEHEARF pH EZ MR AR, P05 HRR A s i
EPE. SR FRRIMLERER, BEMEYS STD W T AA B —B B RIREN CAS, BAAFMESTRIZRIEM: B
JELE RN, F Res-STD-CAS MIBRMIEA 12 1. 122, 113 # CAS v, AR PEERVERIZ R T 3R 2 KPR
G TE40 C. T5%MHANRE &M T, HEEEmE 3 N, 58 Res-STD-CAS KRR = T A EENIERE, AR

RLAT PR D B R 5
KBEIR: AFPTEE; ARREPUERRIRY; SRR R WA WM RRoeths WERIER; IEHE
FESHES: R283.6 NHRFRERE: A NEHS: 0253 - 2670(2024)21 - 7248 - 09

DOI: 10.7501/j.issn.0253-2670.2024.21.006

Resveratrol-sodium taurodeoxycholate coamorphous system improves solubility
and physical stability
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Abstract: Objective The solubility and physical stability of resveratrol (Res) are improved and promoted through coamorphous
system (CAS). Methods Resveratrol-sodium taurodeoxycholate coamorphous system (Res-STD-CAS) was prepared by solvent
volatilization method and the optimal molar ratio was investigated. Powder X-ray diffraction, Fourier transform infrared spectroscopy,
raman spectroscopy, solid state nuclear magnetism, differential scanning calorimetry and scanning electron microscope were used to
racterise the solid state properties, and its solubility in buffers with different pH values was investigated, and its hygroscopicity and
physical stability were further study. Results The solid-state characterization results showed that resveratrol and STD formed a CAS
with a single glass transition temperature, and there was intermolecular hydrogen bonding. The solubility results showed that the
solubility of resveratrol was higher than that of its raw material and its physical mixture in the CAS with the molar ratios of Res-STD-
CAS of 1:1, 1:2 and 1:3. It is stable for up to three months at 40 ‘C and 75% relative humidity. Conclusion Res-STD-CAS greatly

improves the solubility of resveratrol and has good physical stability.
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Fig. 1 PXRD patterns of resveratrol bulk drug (A),
prepared resveratrol (B), STD bulk drug (C), prepared STD
(D), Res-STD-PM-1 (E), and Res-STD-CAS-1 (F), 2 (G), 3 (H)
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Fig.2 FT-IR spectra of resveratrol bulk drug (A), STD

bulk drug (B), Res-STD-PM-1 (C), and Res-STD-CAS-1
(D), 2 (E), 3 (F)
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Fig.3 DSC spectra of resveratrol bulk drug (A), STD bulk

drug (B), Res-STD-PM-1 (C), and Res-STD-CAS-1 (D), 2

(E), 3 (F)
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Fig. 4 Raman spectra of resveratrol bulk drug (A), STD
bulk drug (B), Res-STD-PM-1 (C) and Res-STD-CAS-1 (D),
2 (E),3 (F)
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Fig.5 ss 'H-NMR spectra of each sample
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Fig. 6 SEM images of resveratrol bulk drug (A), resveratrol after preparation (B), STD bulk drug (C), STD after
preparation (D) and Res-STD-CAS-1 (E), 2 (F), 3 (G)
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Fig. 7 HPLC of resveratrol reference solution (A), test
solution (treated with 0.1 mol-L™' HCI, B) and negative control
solution (C)
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STD (I LLEINE R, 27 W P 5 A P B 2 $ o

AR T50 B I VR A P04 s Res-STD-CAS-
1\ 23 3 VMR il 1 1.7~2.7 £i%. 2.3~6.0 £,
2.7~3.4 1% VIELR-EWH A2 P RS AR B e
AlREEH T STD 1R AR SR AEEM, M
Res-STD-CAS H [ 22 7 B I fift 1 1) 3 v AMNAN 2
KN STD HI3EIA/ER, RN AZE Y STD &
AT FRIMAHEAER, e, g aEs
Ik B S M AR S, I BL7E STD 138 AE A
T, BETE 24 h WERFIS ORI

*1 BHGEARE pH BEHPEHHEMRE (X+s,n=3)

Table 1  Solubility of each sample in different pH buffers (X £ s, n=3)
. TR (pngmL ™)
i 0.1 mol/L™' HCI pH 4.5 PBS pH 6.8 PBS 7K

S ) 50.186 +£0.581 44.2874+0.277 41.564+0.902 42.278+0.631
Res-STD-CAS-1 277.322+0.953™# 292.650+0.730™# 185.327+0.194™"# 217.265+0.532"#
Res-STD-PM-1 104.331+0.291* 177.836+0.477" 77.370+0.188™ 107.615+0.387"
Res-STD-CAS-2 672.3671+0.752""# 693.989+0.765"# 561.297 +0.502""## 702.448+0.942"##
Res-STD-PM-2 112.716+0.390"" 139.074+0.114™ 239.896+0.378™ 260.223+0.384™
Res-STD-CAS-3 790.833+0.398™## 741.817+0.705™# 832.988+0.287# 734.152+0.925™"#
Res-STD-PM-3 300.062+0.549™ 275.638+0.349™ 213.499+0.687" 274.202+0.713™

HHEMEEALR: “P<0.01; SLLHIH CAS A 5YHRAMALLE: #P<0.01.

P <0.01 vs resveratrol group; #P < 0.01 vs between CAS group and physical mixture group in different proportions.

25 UEMEE

FHE O EZG ) 2020 HERRGEN 9103, TESELE
AT 24 h ¥ TR ERE T (251 CHEIR
(1025 PR 70 G B S A AT NaCl ¥
Togas [MXEREE (relative humidity, RH) Z°H4
75% 1, KEEE BIEFRRIER E s B B2 )R
KBlZ5. STD JERIZ. Res-STD-CAS-1. 2. 3 LW
HIRGYIEE, PRI TEEWEM T, HEWRER
i omo; AR BT E TR 480 5, W
SE A% FE S AN BEAR B AT B ms, R

W V5 % = (m3—m2)/(m2—m1)

7£25 C. 75%RH 51T, &R B W
2. STD JRE245 IR 3 8% KT 2%, HAR &
i T 4 B SR AT 0.2%~2.0%, HiH Res-STD-
CAS-2 il Res-STD-CAS-3 Wi iM%, 5 A2 P g
JFR 2GR AR, BWEEBEEER
(P<<0.01. 0.000 1), KIHHZE L STD % 1:2

F2 BHMAOBEM (Xts,n=3)
Table 2 Hygroscopicity of each sample (X £ s, n=3)

FEf W 18 2 2R/ % W
SE AP Y] 1.73+0.23 B
STD ikl 24 2.40+0.12"* H
Res-STD-PM-1 1.56+0.12 ¥
Res-STD-CAS-1 1.3140.15" ¥ E)
Res-STD-CAS-2 0.78 +£0.12"# ¥ e
Res-STD-CAS-3 0.74+0.04™# WA

HHEMEALLR: 'P<0.05 TP<0.01 ™P<0.001; 55 Res-
STD-PM-1 41 [LE:: #P<<0.01.

*P<0.05 "P<0.01 "P<0.001 vs resveratrol group; *#P < 0.01
vs Res-STD-PM-1 group.

AL 3 W I R L R L T8 T TR U M B A
XARER T H o PRI EAER S8 T K FgE
B, AR BRI
26 YIEREMER

FRYE IR FE M 2 25 3, 4 Res-STD-CAS-3 fifi 7
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15 40 °C. 75% (E5 8 1A S AL BN I 25 PR AR
HO N BREEAABURE SRR, RS
“2.2.17 TR J5E#ET PXRD 94 . Res-STD-CAS-
3 /£ 40 C. 75%RH {7 90d J5, PXRD EHEH
I 22 A STD AT 40, R B Res-STD-
CAS-3 Ff b TEfEAF IR FE & T, 2 REAN
STD Z[H] ()43 [ AH HAE F ] e 2 H A B AR e 14
RAFRJER, S5RILE 8. XA 287 BEAH < 7
FERM AT IR T — S %

90 K

560 K

T~ mnx

10 20 30 40 50
20/(°)
8 Res-STD-CAS-3 FU4IBEFAE M4
Fig. 8 Physical stability of Res-STD-CAS-3

3 g

25T T T U 7 I B T 254
IRt ECEE, THEk, SR
(1) /N3 7 SR OBk FH SRATE D 3 7 Bk i) 25 3 6 58
T, WA PRI, GERRIPO, FEBIE, i
JHERAE A PV R TSR, BB T RF A
o, TR R I B E B A YR DGR ER
N STC. STD %, “CHRIIE B7m e TRA1E N
em TR 77, CAGEREZ50 0 i L RRZS 241
ARSEIES IR R AF S STD HE[F] 2 (Al FAH B
YEF, it 7A€ 1 Res-STD-CAS. ¥4 Res-STD-
CAS SR b, STD fE NRMEEHR], A
BT 25isiR, HAeee IRIRASA R T 2410
PHA H, 177 STD BIHGVE AT LAGERe 259 ik
5 o [RI Ik Res-STD-CAS -1l i it FE i T LA EE R
HW. HH TR CAS, AZFEMNEZIES STD
1) C=0 FUREFESE A 2 (AR A T S A EAE A, FRAR
T BT HIERE R, T2 Res-STD-CAS fig
AR ER AR E

ARSI IR A HE R L4 T Res-STD-CAS-
1. 2. 3, FEXFHESRHERAT T RAE, S5RK,
RIS STD AE 114 1020 113 Bl ~Hfe

JER CAS, H FT-IR. 72 iEH ss 'H-NMR %53
TEG SRR, BRI FREE S STD HREER 5 4]
Z AR B AR, SEM 45 Bt BoR —H LR
TSR, 5AAEEERZME, BA R
EVBL LR PHEIEEEZE R EY, Res-
STD-CAS I i 353 v 106 B LA R A BR 540 »
HAHR T B2 R SRR 2 R i KR T 17.2
%o WIEPESE BRI, Res-STD-CAS-2. 3 TR
PEEL T IR 25 K P 3 (3R & 4); Res-STD-
CAS-3 FENNESZE 40 'C . 75% RH K35 A 90
d Ja, TAMRFEEES. ZIEREFIH BRI
f RN B AR E M, O I 2 I T R A i ) )
RIEH— @ MR R 2% .
FBAR FTAVHEHFRARGEA TR
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