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Project summary: Glioblastoma (GBM) is the most common and malignant form of primary brain tumor with
a median survival time of 14—16 months in GBM patients. Despite all the advances of modern medicine, it remains
incurable, with an extremely poor prognosis. The current medical option for GBM patients is surgery to remove
the macroscopic brain tumour, followed by a combination of radiotherapy and temozolomide treatment in order to
gain a few more months of survival. Indeed, complete surgical resection to eliminate GBM is almost impossible
due to its high invasiveness. Invasion and migration mechanisms have been extensively described at the
molecular and cellular levels. However, most innovative targeted therapies such as anti-angiogenic or anti-
invasive to latest-generation immunotherapies have failed. This therapeutic failure is explained by a high tumour
heterogeneity resulting in molecular and cellular adaptations that favour relapse and therapy resistance. Besides
well-characterized tumour genomic abnormalities, more recent research also demonstrated the driving impact of
non/peri-tumoral microenvironment partners, including neurons, macrophages, and astrocytes. The implant
device Neuro Snooper, a flexible micro-electrode array, originally developed for Brain Computer interface
application, is a unique opportunity for GBM electrophysiological characterisation. It provides a unique solution to
monitor the peritumoral GBM microenvironment to detect early relapse, monitor therapies and also stimulate in
multi-focal points in the cavity in the case of GBM relapse. In vitro studies are of interest in parallel to the design
of clinical trials.

The objectives of this research work are: to study the electrophysiological signals from an in vitro model of human
GBM cell culture by performing recording and stimulation trials in vitro using the implant; to adapt specifically the
design of the device for the stimulation; to check the implant/tissue interface by performing tissue sections,
immuno-histochemistry and fluorescence microscopy characterisation.
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Requested domains of expertise (up to 5 keywords): electrophysiology, in vitro cell
culture, signal analysis, micro electrode array implant
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