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Preparation and Preliminary Evaluation of Berberine Hydrochloride-Loaded Dual-Network Hydrogels

WANG Baojie' 2 JIANG Nan’,ZENG Junying3 s QIU Yuqin3 ,ZENG Weiwei'" (1.Shantou University Medical College , Shantou ,
Guangdong 515041, China ; 2. The Third People’s Hospital of Longgang District Shenzhen , Gangdong 518112, China ; 3.School of Pharmacy ,
Guangdong Pharmaceutical University , Guangzhou , Guangdong 510006, China)

ABSTRACT: OBJECTIVE To develop a dual - crosslinked hydrogel loaded with berberine hydrochloride and to evaluate its
physicochemical properties and drug release behavior. METHODS  Soluble silk fibroin with high resolubility rate was prepared by
autoclaving combined with freeze - drying. A stable silk fibroin - tannic acid hydrogel matrix was established by optimizing the
concentration and ratio of silk fibroin to tannic acid. Glucono-3-lactone (GDL) was then introduced to modulate the gelation process,
thereby constructing a silk fibroin — tannic acid/sodium alginate-Ca®* dual-crosslinked hydrogel dual-crosslinked hydrogel loaded with
berberine hydrochloride. The in vitro drug release profiles were investigated in buffers at different pH values. RESULTS The optimal
mass concentrations of silk fibroin and tannic acid were 4% and 0.25%, respectively, under which a stable hydrogel was formed. When
0.32 g of GDL was added, the dual-crosslinked hydrogel formed rapidly and maintained color stability at different temperatures. The
hydrogel exhibited injectability , and the release rate of its loaded berberine hydrochloride was significantly faster at pH 7.4 than at pH 5.5.
CONCLUSION The as-prepared berberine hydrochloride -loaded dual - crosslinked hydrogel possesses both injectability and pH
responsiveness, the developed hydrogel can provide a scientific basis for the development of localized drug delivery systems and novel
dressings for chronic wounds.

KEYWORDS:berberine hydrochloride ; silk fibroin; dual-crosslinked hydrogel; pH responsiveness
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