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Preparation and properties of Zanthoxylum alkaloids thermosensitive hydrogel
LIN Meiyu, ZHOU Mingyue, HUANG Wenjia, SHEN Songzhang, SU Juan(School of Pharmacy, Naval Medical University,
Shanghai 200433, China)

[Abstract] Objective To prepare Zanthoxylum alkaloid thermosensitive hydrogel, optimize the preparation process and
conduct related performance studies. Methods Zanthoxylum alkaloids were obtained by reflux extraction, followed by enrichment
and purification using macroporous adsorption resin. Poloxamer 407 and Poloxamer 188 were used as substrates to prepare the
thermosensitive hydrogel of Zanthoxylum alkaloids, and the preparation process was optimized by orthogonal design. The quality of
the hydrogel was systematically evaluated based on its gelation temperature, gelation time, Fourier transform infrared (FTIR)
spectroscopy, scanning electron microscopy (SEM) images, mechanical properties, and in vitro release profile. Results The
optimal preparation conditions for the Zanthoxylum alkaloid thermosensitive hydrogel were: 20% (g/ml) poloxamer 407, 2%
(g/ml) poloxamer 188 and 100 pug/ml Zanthoxylum alkaloid. The gelation temperature was 32.6°C, and the average gelling time was
143.3 s. The hydrogel appeared as a transparent liquid at room temperature and was transformed into a semi-solid gel state when the
temperature exceeded 33°C. Experimental results confirmed the successful preparation of poloxamer 407 and poloxamer 188
thermosensitive hydrogel loaded with Zanthoxylum alkaloids, which exhibited good bio adhesion, self-healing properties, and tensile
strength. Conclusion The Zanthoxylum alkaloid thermosensitive hydrogel demonstrated favorable mechanical properties and a
sustained-release effect, showing promising potential for further development and application.

[Key words] Zanthoxylum bungeanum Maxim; alkaloids; thermosensitive hydrogel; process optimization; sustained release
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