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agnetic resonance imaging (MRI) plays a crucial role in

the future of diagnosis, understanding of diseases, and
developing new effective treatments. Therefore, the aim of our
work is to explore new contrast mechanisms and push MRI
beyond its limits. In order to do so, we exploit the cross relaxation
between 1H and large quadrupolar nuclei (QN) for contrast agent
design. We approached this challenge by incorporating bismuth
compounds as a QN into and on the surface of bio-compatible
ethylcellulose nanoparticles (NPs). The ethylcellulose NPs were
prepared by emulsifying the ethylcellulose/ethylacetate solution
in an aqueous solution of polyvinyl alcohol (PVA). The emulsion
was ultra-sonicated and the organic solvent was evaporated.
The excess of PVA was removed by several centrifugation steps
using water at 60°C as the rinsing agent. By doing so, one can
produce uniform NPs of spherical shape and sizes of 200-400
nm. The introduction of the bismuth compounds was carried
out in two different ways. In the first one, triphenyl bismuth
(BiPh3) was dissolved in the ethylcellulose/ethylacetate solution
and emulsified in the aqueous solution of PVA. The NPs were
prepared under same conditions as neat ethylcellulose NPs. In
the second one, a bismuth complex was covalently attached to
the surface of the ethylcellulose NPs by reaction of aryl bismuth
amide and the remaining hydroxyl groups. The bismuth coupled
NPs were characterized for their size by means of dynamic light
scattering and scanning electron microscopy, which was also
used to visualize the NPs. The particles were also labeled with a
fluorescent dye and visualized with a fluorescence microscope.
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