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O-based materials have recently attracted substantial attention in the biomedical field as effective contrast agents
(CAs) in Nuclear Magnetic Resonance Imaging (NMRI). This study focuses on the importance of understanding the
interplay between metal contaminants and structural defects on the paramagnetism of GO (Fig. 1).
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Figure 1. (a) A simplified diagram of the GO structure, containing the different oxygenated groups (hydroxyl, epoxy, and
carboxyl), defects (holes, dangling bonds), and metallic contaminants, and (b) MRI of GO water solutions: T1 and T2
coloured maps, adapted from [1].

A combination of techniques, including morphology analysis, chemical composition evaluation, elemental analysis,
various spectroscopies, and imaging, was employed to verify and quantify the presence of trace metal impurities and
structural defects within the nanomaterial. Notably, X-band Electron Paramagnetic Resonance (EPR) and 1.0 T MRI
measurements were utilized to confirm that the primary source of relaxivities in pristine GO nanosheets is structural
defects, sometimes identified as dangling bonds. The results underscore the potential of GO as a versatile platform
for developing advanced MRI contrast agents, paving the way for enhanced diagnostic capabilities in medical imaging
and targeted therapies.
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