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Abstract: Here, we present a three-dimensional microswimmer model designed to operate
in low-Reynolds number environments. The swimmer consists of five spherical beads
arranged in a tetrahedral arrangement. The swimmer’s movement patterns show that
regular arm activity sequences generate spiral trajectories. Beyond normal swimming, we
investigate the effects of stochastic perturbations in arm activity sequences and
demonstrate diffusion behavior that strongly depends on the chemical concentrations in the
environment. Most notably, our model exhibits robust chemotactic behavior, with the
swimmer exhibiting directed motion along chemical gradients. This work provides insights
for the development of artificial 3D microswimmers for applications in targeted drug
delivery and environmental sensing.



