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BACKGROUND

Cancer remains one of the leading causes of mortality worldwide, and conventional treatments such as photodynamic therapy (PDT) and radiotherapy often suffer from limited efficacy and
significant side effects.! To address these challenges, we developed a biocompatible hybrid nanosystem based on two-dimensional tungsten disulfide (WS;) nanoflakes, decorated with gold
nanoparticles and further functionalized with a porphyrin derivative, an approach that integrates nanomaterials engineering, plasmonic nanotechnology, and photoactive molecular design within
a single multifunctional platform. The high atomic number of WS, and Au enhances local X-ray absorption, promoting the generation of secondary electrons and reactive oxygen species (ROS),
while the porphyrin moiety contributes additional photophysical activity, yielding a radiosensitizer designed to be activated by low-energy, low-dose X-ray irradiation for selective enhancement of
cancer cell killing. The nanosystem's physicochemical properties were characterized, and its biological performance was evaluated in vitro using HT-29 human colorectal cancer cells. Cellular
internalization and therapeutic response to low-dose irradiation (2 Gy, 40 keV) were assessed through gene expression analysis (SOD1, HMOX1, BAX, and BCL2), cell cycle modulation, apoptosis
induction, and clonogenic survival assays. Overall, these findings highlight the potential of this hybrid 2D nanomaterial-based system as an effective, biocompatible radiosensitizer for low-dose
radiotherapy applications, opening new avenues for the design of multifunctional nanoplatforms in cancer nanomedicine.?
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CONCLUSIONS
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» Biocompatibility and absence of proinflammatory responses are proven in PBMCs.

» NS-mediated radiosensitization is achieved under X-ray irradiation at 40 KeV, 2 Gy.

» The efficacy is validated in radioresistant human colorectal adenocarcinoma cells and Treatment
promotes proliferation arrest and intra-cellular oxidative stress.

Bertoni et al. Scientific Reports, 6, 2016 (https://doi.org/10.1038/srep19168).
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