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Construction and Analysis of Dynamic Contact Model between Cell and Micropipette
PAN Liang, WU Hongtao, SONG Zhicheng, LI Xiang
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China)
Abstract: As the deformation amount and force of cells have a direct impact on the success rate of injection in the process of

microinjection, it is necessary to study the mechanical characteristics of cells in order to improve the reliability of automatic injection

system. A force deformation model of cells is constructed based on membrane theory. To address the inability of the static membrane

theory model to describe the change of force deformation relationship of cells with different injection speed and acceleration, a

method of dynamically modifying cell membrane material parameters is proposed. Different injection speeds and accelerations are

applied to conduct experimental injection in zebrafish oocyte in segmentation stage, deriving the dynamic contact empirical model of

cell membrane, which better characterizes the variable stiffness of cell membrane under different injection conditions, and provides a

reference for the design of control system.

Keywords; microinjection; membrane theory; injection speed; injection acceleration; contact force model.
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