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Chemotherapy and photodynamic therapy as multimodal approach for a synergic treatment of osteosarcoma 
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The insurgency of multi drug resistance (MDR) is the major obstacle in osteosarcoma treatment. Nano-formulation of 
chemotherapeutics has improved both drugs solubility of and drug delivery tumor but did not have an effect on MDR. 

In this work, we tested in vitro if the efficacy of keratin nanoparticles loaded with paclitaxel (PTX) could be improved by 
photodynamic therapy. Keratin (Ker) based nanoparticles loaded with PTX and with the photosensitizer Chlorin-e6 (Ce6) were 
obtained through desolvation (des) and drug-mediated aggregation (ag) methods (PTX-Ce6@Kerdes and PTX-Ce6@Kerag 
respectively). In vitro experiments were performed on three OS cell lines, e.g. MG63, SaOS-2 and U2-OS, exposing them for 
24 hours to the nanoparticles and then irradiated with a LED light (λmax=668±3 nm) for 5 min at RT (fluence 263 J/cm2) and 
compared to not-irradiated samples. IC50 values were determined and we observed that PTX-Ce6@Kerag NPs were able to 
release PTX and block OS cells with a kinetic similar to that of free PTX, whereas PTX-Ce6@Kerdes provided a slower release 
profile. Cells viability tests show the synergic effect arising from the cytostatic activity of the released PTX and the reactive 
oxygen species (ROS) produced upon Ce6 irradiation. Our results prove that our bimodal nanoparticles are able to augment 
PTX cytotoxicity. If in vivo experiments will confirm in vitro data, this approach would significantly enhance the efficacy of drug 
based treatments, increasing the life expectancy of OS patients.
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