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Cancer remains one of the leading causes of mortality worldwide, necessitating the development of more effective and targeted treatment modalities. Among these, photodynamic therapy (PDT) is a promising approach that utilizes a photosensitizer (PS) to induce cytotoxicity in cancer cells upon light activation. Aloe emodin (AE), a natural anthraquinone, exhibits various pharmacological effects, including antibacterial, antiviral, antimicrobial, anti-inflammatory, and antioxidant properties. Both in vitro and in vivo studies have shown that AE can induce apoptosis in cancer cells and suppress tumor growth when exposed to specific light conditions. However, its application as a PS in PDT has been limited by poor aqueous solubility, rapid degradation, low bioavailability, and a lack of specificity toward tumor cells, highlighting the need for further research.

To enhance AE’s drawbacks, localized drug delivery systems (DDSs) based on fibrous materials have emerged as effective platforms. These systems offer controlled and sustained PS release, protection from degradation before reaching the target, and the ability to deliver water-insoluble molecules while preventing PS aggregation. One prevalent method for creating fibrous materials is electrospinning polymer solutions. In this study, we evaluated the potential of AE as a PS in a localized DDS using a core-shell strategy, an electrospinning setup that can improve the inclusion, preservation, and controlled release of loaded drugs or bioactive molecules. The shell was composed of polycaprolactone (PCL), while the core contained a blend of PCL and AE at various concentrations. Characterization revealed defect-free fibers with homogeneous surfaces and uniform AE distribution. The release profile of AE from the fibers showed sustained release over time. In vitro studies on the cytotoxicity and phototoxicity of PCL/AE fibers using cancer cell lines will be presented at the SLAP conference. These studies underscore the significant potential of core-shell fibers as localized DDSs for PSs in cancer treatment.
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