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Abstract:

In the framework of the AIRC-funded CyberNano project, we developed an
innovative, patient-personalized nanomedical platform for the treatment of
glioblastoma (GBM). Leveraging patient-derived GBM cells, we established
primary cultures and 3D organoids, enabling the generation of tailored cell
membrane-coated magnetic nanovectors (CDMNVs) loaded with the
chemotherapy drug regorafenib. These nanovectors demonstrated selective
targeting via homotypic adhesion, effective blood-brain barrier (BBB) crossing,
and magnetic hyperthermia-induced drug release. In vitro experiments showed
significant uptake by GBM cells, reduced cell viability under magnetic stimulation,
and apoptosis induction, confirmed by caspase-8 activation and lysosomal
membrane permeabilization. Additionally, magnetic nanovectors were shown to
modulate microglia toward a tumor-suppressive M1 phenotype, offering a novel
immunotherapeutic strategy. An ex ovo quail embryo model validated CDMNV
biodistribution and targeting efficiency, with internalization nearly doubling that of
uncoated controls. CyberNano effectively demonstrated the feasibility of
combining nanotechnology, magnetic control, and personalized medicine for non-
invasive, targeted GBM therapy.
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