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Challenge of Innovative Microrobot Systems to Measure Anisotropic Viscoelastic
Property of Oocyte
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We conducted the research on a novel microrobot system, which enables to evaluate
an anisotropy of viscoelastic property of embryo cells. Firstly, we developed the technique for
transportation, positioning and rotation of embryo cells based on a vibration-induced flow on a
microfluidic chip. Secondly, we integrated a miniaturized force sensor and on-chip robot to a
microfluidic chip. We confirmed that the viscoelastic property of embryo cells could be evaluated by
deforming the cells by the on-chip robot. We succeeded in transportation, positioning and 3D rotation of
mouse oocytes on the chip by using the vibration-induced flow. Furthermore, we succeeded in a measurement
of Young’ s modulus of mouse oocytes by using the on-chip robot. Therefore, we succeeded to confirm the
feasibility of basic principles of the microrobot system for the evaluation of anisotropy of viscoelastic
property of embryo cells.
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v : Poisson's ratio of oocyte

P : Applied force

D: Original diameter of oocyte

&: Deformation amount of oocyte
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