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Preparation, crystal structure, and dissolution analysis for cocrystal hydrate of
resveratrol with palmatine hydrochloride
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Abstract: Objective To develop novel cocrystal to improve the solubility of resveratrol, and then provide reference for improving
the bioavailability of resveratrol. Methods Resveratrol-palmatine chloride cocrystal hydrate (RES-2PCl-H20) was prepared by
solvent suspension method. The structure was characterized by single crystal X-ray diffraction, powder X-ray diffraction and Fourier
transform infrared spectroscopy. The stability, solubility and dissolution rate of cocrystal hydrate were investigated systematically by
differential scanning calorimetry, dynamic water vapor adsorption and high performance liquid chromatography. Results The
prepared RES-2PCI-H20 has high purity and uniformity. In crystal structure of the cocrystal hydrate, there is strong hydrogen
bonding between molecules. Resveratrol, palmatine hydrochloride and water molecules form one-dimensional chain structure
through O-H---O and O-H:--CI” hydrogen bonding, and two-dimensional layer structure is formed between chains through C-H-- O
interaction, and stacking structure is formed between layers through intermolecular weak force. Pharmaceutical stability testing
confirms the cocrystal hydrate is physically stable under long-term storage conditions such as high temperature, high humidity or
strong light irradiation. Solubility studies show that cocrystallization between soluble palmatine hydrochloride and insoluble
resveratrol compromises the dissolution properties of the two drugs. The release of resveratrol was improved while the release of
palmatine hydrochloride was delayed. Conclusion A new kind of RES-PCIl cocrystal hydrate is prepared and systematically
characterized, which provides reference for the development of resveratrol drug-drug cocrystal by co-crystallization technology.
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Fig.1 Molecular structures of resveratrol and palmatine

hydrochloride
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iR H A AHE m RS H A A HE RS H A A HE
7313 Cs6HssC1aN2012 a 90° FTSF e 19 122
X FE 1021.94 B 91.365(3)° PTG 9525
An iR RT 0.11 mmX0.10 mm>x0.08 mm | y 90° Rint 0.0553
S BRER 14 4.866 8(3) nm?® | S 624
il le1Fis e P21/c Z 4 WEILE 1.025
a 1.106 44(3) nm De 1.395grem™ | FRZERHT 0.0599
b 2.768 96(9) nm F(000) 2152 T A SN EMEFERZE 01553
c 1.588 98(5) nm 26imax 73.53°
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%2 RES-2PCI'-H:0 HE#EEH
Table 2 Hydrogen-bonding parameters of RES-2PCI-H.0
K /mm D-H---A
D-H A o A . ) X PR D
03-H3A---Cll 0.088 (4) 0.218 (4) 0.3057(2) 175(4)
O1-H1--CI2 0.095 (5) 0.206 (5) 0.299 4(2) 170(4)
04-H4A---CI2 0.090 (4) 0.219 (4) 0.308 30(14) 173(4) X,y z—1
04-H4B---Cl1 0.086 9(10) 0.223 5(14) 0.308 87(10) 167(4) 2—x, 1—y, —
02-H2A--04 0.089 (4) 0.173 (4) 0.261 4(2) 172(4)
C2-H2-+-02 0.095 0.249 0.343 8(2) 172.8 X, 32—y, 12+z
PXRD)  AFIFER A3 S B A J5 - da il
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Fig. 5 PXRD patterns of resveratrol, PCl-3H.O and
RES-2PCI-H20
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Fig. 7 DSC (a) and TGA (b) curves of resveratrol,
PCI-3H20 and RES-2PCI-H20
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pharmaceutical stability testing
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Fig. 10 HPLC of resveratrol (a), PC1-3H20 (b) and
RES-2PCI-H:zO (¢)
2.4.6 CPOTIEMREESLS 6 PR/ R Hh 22 v
(pH 4.5) FaAKAE NG B2, FREGS B AR
FE SN DA B 3 2R MAATR. 37 CHR
% 48 h, HUEZR 0.45 pm JEMEIERL, A/KFRES
M e 5O v SO B L Bk B, A5 B DA
an FRIFI PSS ML, ~FATRE N 3 4. SEIREEHS
WA TE MR AT B [ A, =R 18 /5 1#E1T PXRD 3£
fiEe SERUNEE 3 fros, fEAUKT, HRE AR

%3 %37 CTAEAE. PCI-:3H20 & RES-2PCI'H:0 EAEN BT HAMBE (X+s,n=3)
Table 3 Solubility of resveratrol, PCl-:3H20 and RES-2PCI-H:O in different buffer solutions at 37 ‘C (X+s,n=3)

FLAZ P eI R/ (ug-mL ™)

PCI ¥ f# FE/(mg-mL™")

IR

kL2 RES-2PCI-H20 PCI-3H20 RES-2PCI-H20
pH4.5 53.7104+0.231 507.820+5.120 27.0704+0.364 1.760+0.015
atizK 55.100+0.669 378.020+5.272 24.13040.670 1.340+0.018
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FEA (55.100+0.669) pg/mL, PCl-3H,O M)A fi# T
(24.130+0.670) mg/mL. S22 tHELEE, HEEE.
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oo ) B v, JUHAE pH 4.5 Z2nbilih, St
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RREERRPIEET A2 RS PCLIE L & S
WRFE R T AR AR, RN T PCLIEAR
FEo UL, VAR RN 5E J R A T g [ A B v AL B
JEHEAT PXRD FRAE, EiGEE RR 2 B/ i AL B f5
[1)5%# 5 RES-2PCI1-H,0 [ PXRD K1 HE AW & (&
1), ARAIIEAHAE .

I RES-2PCI-H,O
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a7k 3L K&
5 15 25 35 45

20/(°)

11 AN E [F5R BB El A48 K H) PXRD
Fig. 11 PXRD patterns of residual solid powder after

solubility experiments
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Fig. 12 Dissolution profiles of resveratrol in resveratrol and
RES-2PCI-H:0 (a) and dissolution profiles of PCl in
PCI-3H20 and RES-2PCI'H20 (b) (Xt s,n=3)
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