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Abstract: Objective To investigate the applicability of the spray-dried microspheres of vinyl pyrrolidone/vinyl acetate copolymer
VA64-Soluplus for inclusion of cinnamon oil (CO) and compare with traditional inclusion technology of B-cyclodextrin. Methods
HPLC was used to determine the encapsulation rate of inclusion complex. Transmission electron microscopy (TEM), scanning electron
microscopy (SEM), differential scanning calorimetry (DSC), and X-ray powder diffraction (XRD) were used to characterize the
inclusion complex; The dissolution and stability of the inclusion complex was investigated by in vitro release test and accelerated

stability test; The pharmacokinetic and analgesic efficacy tests were used to examine the bioavailability and efficacy of the inclusion
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complex. Results The encapsulation rate of microsphere inclusion complex and B-cyclodextrin inclusion complex was (98.38 +
0.30)% and (86.51 £+ 0.52)%, respectively. Observation of the inclusion complex under TEM showed a uniform spherical-like
structure with uniform dispersion; Observation under SEM showed that the inclusion complex was spherical with a concave surface;
The endothermic peak of volatile oil of cinnamon in DSC and the diffraction peak in XRD disappeared. The cinnamon volatile oil
was dispersed in theinclusion complex in the form of non-aggregation; The cumulative release rates of cinnamon volatile oil,
microsphere inclusion complex and B-cyclodextrin inclusion complex in in vitro dissolution experiments were 97.05%, 93.36% and
80.26%, respectively; Accelerated stability test at 60 ‘C showed that the loss rate of volatile oil of microsphere inclusion complex
was significantly lower than that of cinnamon volatile oil and B-cyclodextrin inclusion complex; Pharmacokinetics showed that the
AUCo— of cinnamon essential oil, microsphere inclusion complex and B-cyclodextrin inclusion complex were basically the same;
Pharmacodynamics showed that the analgesic rates of cinnamon volatile oil in the three groups were 53.0%, 47.5% and 21.1%,
respectively. Conclusion The stability of cinnamon volatile oil was enhanced by the combination of spray-dried microspheres of
vinyl pyrrolidone/vinyl acetate copolymer VA64-Soluplus. The in vitro release, bioavailability and analgesic efficacy of microsphere
were basically consistent with the volatile oil of cinnamon volatile oil, and it was superior to the inclusion compound of
B-cyclodextrin. The vinyl pyrrolidone/vinyl acetate copolymer VA64-Soluplus microsphere inclusion compound had better water
solubility. This study provides a new method for the inclusion of volatile oil.

Keywords: cinnamon oil; vinyl pyrrolidone/vinyl acetate copolymer VA64; Soluplus; microspheres; -cyclodextrin; characterization;

bioavailability; analgesic effect
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Table 1 Main pharmacokinetic parameters of cinnamon

essential oil and its inclusion complex (x £ s, n=6)

3 B JERZ REREAY) B-CD BAY)
tpz  h 0.361+0.048 0.88340.270" 3.676 +1.004"
Tmx  h 0.278+0.077 0.22240.088 0.186+0.041
Cmx  pgL' 73.84£90.19551.44+11.66 12.91+1.616"

AUCo—+ pgh- L7 48.79+5914 40.31+7.367 32.83+2.851
AUCo-» pgh- L1 51.45+6.012 49.194+7.157 53.14+8.999
MRTo-» h 0.58840.055 1.22540.354" 5.304+1.463"

HERZIHLE: "P<0.05
P < 0.05 vs bulk drug group
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ME RIS 0.8% HIBEFRYE TR 10 mL/kg, SEEPTHEE, i
SEANEER 1 UOREFLARI BT [E) CRPFAAARIE AR Fa
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Table 3

volatile oil and its inclusion complex (X + s, n =3)

Comparison of analgesic effect of cinnamon

Hal FEAgkgh) BRI HAARE BRER%
T H — 197.6+8.6 38.3+3.3 —
[ARERT 0.05 285.4+10.2" 18.0+0.8  53.0

289.2423.8" 20.1+0.9" 475
B-CDEAY 005  2703+10.6™302+13"  21.1
i ] L AR 0.05  303.7£154" 6.0£12" 843

HaEpdti: "P<0.05 P<0.01
"P<0.05 *"P<0.01 vs blank group

MRS 0.05
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