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Visualization of Dispersion States of Emulsions and

Suspensions Using Magnetic Resonance Imaging

Abstract

Magnetic resonance imaging (MRI) is a widely used molecular imaging technique, particularly
in the medical field. In addition to its nondestructive monitoring capability, MRI enables
visualization of molecular mobility through magnetic resonance (MR) parameters, including T,
relaxation times as well as the apparent diffusion coefficient (ADC). In this study, we
demonstrated the applicability of MRI for evaluating the dispersion states of emulsions and
suspensions. Emulsions used in milky lotions and skin creams were prepared, and their creaming
behavior was monitored using T, and ADC maps. For suspensions, 15-nm titanium dioxide (TiO:z)
nanoparticles, commonly used in sunscreen products, were dispersed in organic solvents such as
ethanol, and their sedimentation behavior was monitored. The experimental results showed that
MRI-based molecular mobility visualization can detect subtle changes in dispersion states that
are not observed by visual inspection. Therefore, we conclude that MRI is an effective tool for
evaluating the dispersion states of both emulsions and suspensions. Overall, this study proposed
a novel MRI approach for assessing the dispersion states of thermodynamically unstable
dispersions.
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