Radiosensitization effects of doxorubicin-iron oxide nanosystem
in charged particle radiation therapy for human chondrosarcoma
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Obijective: Charged particle radiotherapy (hadron therapy) shows better specificity and lower toxicity for the surrounding normal tissue 2D SW 1353
compared to conventional photon therapy being a standard care for some chemo-/radio-resistant tumors such as chondrosarcoma. Still, . * 2D SW 1353
the efficiency of the hadron therapy can be enhanced. For this, we proposed an intracellularly targeted method based on 400 4 I Conrol
doxorubicin/polyethylene glycol-conjugated iron oxide nanosystem (IONP,,) to improve the cytotoxic effects of proton therapy. 14 %
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P The long term cytotoxicity of IONPy,, and proton irradiation (0-4 1 %
Gy, 155 MeV) were assessed using the colony formation assay,
while for the genotoxicity determination was employed the
cytokinesis block micronucleus assay. 5
il 3
D. Micronuclei in chondrosarcoma cells. NP-Dox induced a & 6788
—— 25T statistically significant increased effect in comparison to non- = *
0.70 ——5T Core-shell IONP for the encapsulation of doxorubicin were treated irradiated cells. 2
1 g previously synthesized and characterized. The 3D cell ) =
0657 —— 15T cultures were obtained using the liquid overlay technique. E. Clonogenic cell death measurements for cells exposed to a : ICOORI';O'
0.60 ] —— 207 IONP,, presented a statistically significant reduction in survival s |
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5 oes] A. Optical visualization of chondrosarcoma (SW1353) at doses of 2 Gy and 4 Gy. 018349 oxponential fit IONP,,
£ spheroids over 14 days. Scale bar 500 nm. F. NP-DOX for long term cytotoxicity measurements emphasized : : : : :
g %7 a radiosensitization effect of IONP,, at 2 and 4 Gy (P<0.05). F 0 1 2 3 4
5] i B. Spheroid growth was measured during the nurturin . D G
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Conclusion: The IONP,,, showed a potentiated cytotoxic effect of proton irradiated 2D and 3D chondrosarcoma cell
0.35 C. Morphological characterization of SW spheroids after models, proving the applicability of the nanosystem for radiosensitization purposes in charged particle radiation therapy of
0.30 i X i i i i i i : IONPyqy treatment. Cell proliferation and hypoxia were highly chemo-/radio-resistant chondrosarcoma.
B 2 o 2 a 6 8 10 12 14 16 evaluated for both treated and non-treated spheroids.
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