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Enhanced MRI T2 Relaxivity of Nanostructured Iron Oxides on Graphene Oxide
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Introduction 

Superparamagnetic iron oxides (SPIOs) are one of the most common contrast agents (CAs) used to improve the contrast of magnetic resonance imaging (MRI) scans, but unfortunately they fail short of reaching a significant breakthrough in terms of theranostics. In this research, we have artificially engineered nanostructured SPIOs that exhibit large exposed active surface areas to receptors on tissue surfaces and targeting ligands and signaling molecules, which eventually promotes multivalent interactions. Taking advantage of the presence of oxygen functionalities in graphene oxide (GO), we have explored the integration of GO with SPIOs spheres and nanoribbons, which to some extent will facilitate a larger number of water coordination sites on the iron ions. The nature of their nanostructure is believed to enhance the orientation of magnetic moments of local sites, thus increasing the net magnetization, and in turn the T2 value of water molecules. 
Experimental 

SPIOs were synthesized by a conventional co-precipitation approach, whereas GO following the modified Hummers method being further treated with EDC and NHS in order to integrate it with capped SPIOs. The relaxivity measurements were conducted using a 4.7T Agilent magnet system (AMRIS).
Results and Discussion


SEM images display the successful composite formation with SPIOs being supported by GO (Fig. 1).1-3 They are tolerable to human cancer HeLa cells up to a maximum concentration of [Fe]=1mM (90% viability), as seen in Fig. 1. They also show a T2 relaxivity value of ~97 mM-1s-1 with a high degree of stability in water. This preliminary value is promising given that it is a little higher than that used in clinical formulations.4-5 Further experiments are being designed to corroborate these results (Fig. 1) in order to implement this novel composite in in-vivo tests.
Conclusions

We have synthesized GO-SPIOs nanocomposites with modified surfaces that exhibit a high potential as a new-generation T2 CAs. Future experiments will be conducted to modify the geometry of SPIOs.
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Figure 1. SEM images, MTS assay and relaxivity measurements of GO-SPIOs nanostructures. 

