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Glioblastoma multiforme (GBM) is the most common brain tumor of glial cell origin
and one of the most aggressive, invasive and undifferentiated. Patient prognosis is generally
very poor and current care remains mostly palliative. For these reasons, there is a pressing
need for groundbreaking therapeutic strategies targeting GBM. Nanotechnology can play a
key role in the design of new strategies for cancer diagnosis and treatment. In this scope, we
explore gold nanoparticles (AuNPs) as multifunctional platforms for image-guided
chemoradiotherapy of glioblastoma. AuNPs arise as interesting platforms for medical
applications due to their good biological half-life, biocompatibility and easy
functionalization. The proposed theranostic approach relies on the simultaneous delivery of
Pt(IV) prodrugs and medically relevant radionuclides (e.g. ®’Ga, '*’I, '""Lu) via
multifunctionalized AuNPs. We will address the synthesis, characterization and biological
evaluation of these nanoparticles, carrying a DOTA-based chelator! for radiometal
coordination and a bioactive peptide (Substance P (SP) derivative) that recognizes the NK1
receptor overexpressed in GBM cells. Furthermore, some of the SP-containing AuNPs were
also labeled with '?°I benefiting from the presence of a Tyr residue in the peptide sequence.
The studies included the evaluation of cellular uptakes and (radio)cytotoxic activity for the
designed multifunctional nanoparticles in different glioblastoma cell lines, aiming to assess
their suitability for targeted chemoradiotherapy of glioblastoma.

Schematic representation of the multifunctional AuNPs, carrying a medically relevant radionuclide (*’Ga,
77Lu), a Pt(IV) drug and a Substance P derivative to target the NK1 receptor overexpressed in GBM cells.
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