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l. Introduction and research context

The transverse relaxation (T,) of water protons induced by cubic-shaped superparamagnetic nanoparticles (NP), used as negative contrast
agents in MRI, has been studied with Monte Carlo simulations considering a high static magnetic field (By). The comparison between
spherical and cubic-shaped nanoparticles, at equal volumes, revealed minor deviations in the transverse relaxation (T,) within the Motional
Average Regime [d < 30nm] whereas no deviation was observed for larger particles. Magnetic Field Analysis of both cubic and spherical
shaped Np’s correlates with simulations results.

Il. Monte Carlo Simulation Methodology

Il. a. Simulation Setup [1] Il. b. Bell Curve
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y1 =V + (—1)l I = X12< T le + 25, = Similar magnetic field statistical distribution for volume fraction of
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Dipolar approximation is
valid in almost all the outer
shell region leading to -
close to no differences Volume Fraction [1]

V. Summary and Future Directions

Monte Carlo Simulations demonstrate that the NP shape has little to no impact on T, for particles larger than 30 nm. However, an increase
of up to 15% is observed for small particles below 30 nm within the Motional Average regime.

The magnetic field analysis correlates with simulation results and provides insight into why differences are observed only in the MAR.

Future studies will focus on other shapes, starting by cylinder-shaped particles which are believed to strongly impact 1/T,.

Introduction of multiple nanoparticles into the simulation will provide a more accurate representation of the non-uniformity in solutions.
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