Electron Paramagnetic Resonance assessment of gold
nanorods-enhanced radiosensitization in glioblastoma cells
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Glioblastoma is a highly aggressive brain tumor with poor prognosis and a median survival of
approximately 15 months, highlighting the need for more effective therapeutic strategies.

In this context, one of the main goals in advanced radiation therapy is the development of
radiosensitizing agents capable of amplifying oxidative stress within the tumor
microenvironment.

Fluorescent Emission

Gold nanorods (AuNRs) have emerged as promising candidates owing to their potential to
enhance the effects of ionizing radiation. The radiocatalytic potential of AuUNRs can be
investigated analyzing the reactive oxygen species (ROS) production in-cell.

Electron Paramagnetic Resonance (EPR) spectroscopy is the gold-standard technique for
studying oxidative stress by non-destructively detecting unpaired electrons.
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The aim of this work is to investigate the potential of AuNRs combined with y-irradiation to enhance ROS production in human

glioblastoma cells using EPR spectroscopy.
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Continuous wave EPR at X-band (9 GHz) was used at room temperature (RT). &5 Final Protocol
Preliminary tests were performed to develop the Spin Trapping (ST) EPR protocol for I = =¥ parameters:
measuring oxidative stress in cell model T98G, where transient free radicals are extremely 1 _ « DMPO concentration
reactive and short-lived. . \ s C =100 mM
* The spintrap 5,5-Dimethyl-1-Pyrroline-N-Oxide (DMPO) was tested in this cell system i « T98G concentration
* EPR study of irradiated (y-rays, '3/Cs) T98G cells at D = 20 Gy was conducted C =106 cells/mL
comparing the spectra to untreated cells spectrum y—O e EPR detection at
* Analysis varying the temperature was performed to test the signal stability at RT and p=10mWandB_.,=1G
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The effects of AuUNRs-treatment at several concentration in combination with irradiation were evaluated, comparing
V =200 pL in PBS them to irradiated controls.
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The presence of radiation induced *OH radicals in irradiated T98G cells samples, with or without WWAWWW#MM
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The ST-EPR signal in the cell at RT remains stable for 11 minutes in a reproducible manner. ;MWMMW
Higher signal intensity and the same spectral features associated with DMPO-OH >
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ST-EPR successfully monitored ROS production in AuNRs-treated cells T98G compared \*\% Tr}:(;?(\)/::g?;;?:;f
with irradiated controls, despite the challenges associated with detecting transient TS, . linical
radical species in the cellular environment using EPR due to their rapid signal decay. i egts ?t S
The in depth fractionized dose
ROS overproduction scaled with AUNRs concentration, demonstrating a highly modular concentraiem (2 and 5) Gy
therapeutic potential of this AuNRs-radiation system. dependence
The radiosensitizing effect was confirmed at clinically relevant dose (10 Gy) in the T98G study ﬁﬁiu?%g NamnQ reme weseptemoer
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