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Abstract: This study investigates the effects of various curing methods on the dissolution, in vitro release, and
pharmacokinetics of trans-cinnamaldehyde (CA). CA was cured and characterized using porous silica adsorption
and f -cyclodextrin inclusion. The dissolution and release profiles were determined, followed by conducting
comprehensive pharmacokinetic studies in SD rats. The successful preparation of the two cures was verified by
analytical techniques such as differential scanning calorimetry, X-ray diffraction analysis, and Fourier transform
infrared spectroscopy. Both curing methods significantly increased the cumulative dissolution and cumulative
release of CA at pH 1.2, 4.5 and 6.8. In comparison to free CA, the use of porous silica adsorption not only
enhanced the in vitro release of CA but also significantly increased its C, _and the AUC_, in rats. f-Cyclodextrin
inclusion delays CA release in vitro, decreases C,, in vivo in rats and significantly increases AUC . All animal

WA H : 2024-11-05; &[5 H 1: 2025-03-03.
FEG I H R AR B 7T & T (NJCC-Z2J-202410); V175748 1 155 25 BHE & JE 18] (MS2021028).
LS — 1
*JEIAE A Tel: 18913823932, E-mail: david23932@163.com;
Tel: 13951876731, E-mail: jjm405@sina.com
DOI: 10.16438/7.0513-4870.2024-1088



- 2336 - 242224 Acta Pharmaceutica Sinica 2025, 60(7): 2335-2341

experiments were approved by the Animal Ethics Committee of Jiangsu Province Hospital of Integrated Traditional
Chinese and Western Medicine (Ethics Approval Number: AEWC-20220815-230). Our findings revealed that
porous silica adsorption significantly enhanced both the in vitro release and the in vivo uptake rate of trans-

cinnamaldehyde. Conversely, f-cyclodextrin inclusion of CA led to a noticeable retardation in its in vitro release

and a moderate decrease in the in vivo uptake rate.
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Table 1 Inclusion or encapsulation rates and drug loading rates of

different solidified products of CA.CA: trans-Cinnamaldehyde;
PSD: Porous silica; f-CD: -Cyclodextrin. n =3, x s

Inclusion rate or
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roup adsorption rate/% rug foadmg/vo
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CA-p-CD 72.47 +0.87 9.06 +0.11
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Structural characterization. A: Differential scanning calorimetry curve; B: Thermogravimetric analysis curve; C: X-ray diffrac-

tion pattern; D: Fourier-transform infrared spectrum. CA: Trans-cinnamaldehyde active pharmaceutical ingredient; PM-CA-f-CD: Physical

mixture of cinnamaldehyde and S-cyclodextrin; CA-#-CD: Trans-cinnamaldehyde-f-cyclodextrin inclusion complex; f-CD: f-cyclodextrin;

PSD: Porous silica; CA-PSD: Porous silica-adsorbed trans-cinnamaldehyde solid formulation
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Figure 2 Sample scanning electron microscopy image
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Figure 3 In vitro dissolution curves for samples at different pH. A: pH=1.2; B: pH=4.5;C:pH=68.n=3,x+s
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Figure 4 In vitro release curves for samples at different pH. A: pH=1.2; B:pH =4.5; C: pH=6.8. n=3,x*s
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Table 2 Main pharmacokinetic parameters of cinnamic acid in
rat plasma. n = 6, x+s.'P<0.05 " P<0.01 vs CA

Parameter CA CA-4-CD CA-PSD
t,/h 0.591+0.166 2.013+0.606" 1.803 +1.125™
t.J/h 0.111+0.068 0.208+0.165 0.319=0.261"
C,./ungmL’" 1379+ 0.203  0.808 +0.120" 1.430 £ 0.590

AUC, /ug'hmL"  0.797+0.144 1.08+0.225  1.128 +0.400°
AUC, /ug-h'mL"' 1.120+0.280 1.963+0.400" 1.995+0.665"
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Figure 5 Correlation between time and cinnamic acid drug

concentration in rat plasma. n =6, x + s
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