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Elucidation of stress tensor inside cell and tissue by kinetic analysis using
femtosecond laser impulse
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When an intense femtosecond laser is focused on a water medium under microscope,
an explosive phenomenon is induced at the laser focal point, and then shock and stress waves due to the
explosion propagate and act to small object near the laser focal point as an impulsive force. We
developed a new method to elucidate stress tensor inside cell and tissue by utilizing the impulsive
force. In this method, vibrational deformation of small biological object, such as zebrafish, cultured
cell layer, and their phantom, was induced by the impulsive force and detected by atomic force microscope
SAFM) as time course of the bending movement of the AFM cantilever. It was possible to detect even the

eformation of single cell. Furthermore, the experimental results were compared with numerical simulation
using finite element method (FEM) and the origin of the vibrational deformation was analyzed. We
succeeded in evaluation of shape and elasticity of the small sample based on the vibration behavior.
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