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Development of a highly accurate prediction and control technique for sperm
population swimming by hydrodynamics
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Sperm motility is governed by the mechanical environment, such as the flow
and viscosity around the cell, and this study aims to clarify how these physical factors affect
sperm motility. In particular, (1) the analysis of sperm motility in viscoelastic fluids shows that
the swimming efficiency is maintained independent of the Deborah number, and that the waveform
changes observed experimentally lead to higher efficiency. (2) Analysis of two-body interactions:
fluid interference between sperm causes coordinated movement and increases swimming speed by as much

as 10% compared with that of single sperm. (3) The unidirectional flow is induced by the many-body
interference caused by fluid motion. These results have been published in nine journal papers.
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