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The treatment of brain tumors typically involves maximal safe surgical resection
followed by radiotherapy and chemotherapy, with MRI-based imaging playing a crucial role in
treatment planning. However, conventional gadolinium-enhanced MRI has limitations,
particularly in accurately delineating tumor margins, and concerns have been raised regarding
gadolinium deposition in the brain. Iron oxide nanoparticles, such as Ferumoxytol, have been
explored as alternative MRI contrast agents'-?. In this study, the FerroTrace platform, a clinical-
stage iron-based nanoparticulate MRI agent, was redesigned for brain tumor imaging and
evaluated for its radiosensitisation properties. The synthesized FRN-110 nanoparticles (27 nm
hydrodynamic diameter) demonstrated high colloidal stability® and effectively enhanced MRI
contrast in patient-derived orthotopic brain tumor models, with peak hypointensity on T2-
weighted imaging observed at 15 minutes post-injection. In vitro, FRN-110 at 10 pg/ml
significantly reduced U87 glioblastoma cell viability following 8 Gy irradiation, with a
synergistic radiosensitization effect observed in combination with pharmacological ascorbate
at 2 Gy. Comparisons with gadolinium showed no difference in tumor contrast enhancement at
15 minutes post-injection. These findings highlight FRN-110’s potential as a dual-function
MRI contrast agent and radiosensitizer, warranting further investigation.
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Figure 1: (a) Transmission electron microscopy analysis of the morphology of FRN110. (b) Longitudinal
tracking of FRN110 in the mouse brain over 24 hours using T2-weighted MR
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