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Abstract : Oral squamous cell carcinoma (OSCC), a highly aggressive and recurrent malignancy, cons�tutes over 90% of oral

cancers and a significant propor�on of global head and neck cancers. Conven�onal therapies such as surgery,
chemotherapy, and radia�on are o$en limited by poor long-term survival rates and severe func�onal and cosme�c
complica�ons. To address this, phytochemicals like querce�n (QCT), a bioac�ve flavonoid, are emerging as
promising an�cancer agents due to their pro-apopto�c and an�-metasta�c proper�es, including the inhibi�on of
epithelial-to-mesenchymal transi�on (EMT). However, querce�n's clinical u�lity is hindered by poor solubility, low
bioavailability, and rapid metabolism. This research focuses on overcoming these limita�ons by developing a
nanotechnology-based delivery pla.orm. Chitosan nanopar�cles (QCT-CSNPs) were employed to improve
querce�n's stability, bioavailability, and tumor-specific delivery. In vitro cell culture evalua�on in CAL33 cells
showed enhanced cytotoxicity, migra�on inhibi�on, and apoptosis. Addi�onally, chondroi�n sulfate (ChS) was
conjugated onto the nanopar�cles (ChS-QCT-CSNPs) to target CD44 receptors, which are overexpressed in OSCC,
enabling receptor-mediated endocytosis and site-specific delivery. The resul�ng formula�on, ChS-QCT-CSNPs with
superior target specific internaliza�on, represents an innova�ve approach to maximize querce�n's an�cancer
potential. This innovative targeted delivery system offers a promising therapeutic strategy for OSCC, addressing the
challenges of conven�onal treatments by enhancing drug specificity, reducing systemic toxicity, and improving
anticancer efficacy, paving the way for potential clinical applications.
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