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Abstract: Cells continuously sense, generate, and respond to mechanical forces in 
their surrounding environment, and these interactions regulate a wide range of cellular 
behaviors, including migration, differentiation, tissue organization, and self-
organization. In this seminar, I will introduce our recent studies in cell biomechanics 
and mechanobiology, focusing on how mechanical cues regulate multicellular systems. 
Our work combines mechanical stimulation, mechanical characterization, and scaffold-
free three-dimensional culture to investigate cellular responses across multiple scales. 
I will present examples of how cells respond to external mechanical stimuli and how 
cell–cell and cell–substrate interactions contribute to collective behavior, followed by 
our development of scaffold-free spheroid models and their application to bone tissue 
engineering. In particular, we have investigated the long-term maturation of bone 
spheroids, including changes in mineralization, mechanical properties, and cellular 
responses to hydrostatic pressure. These studies provide a platform for exploring how 
mechanical properties emerge during multicellular self-organization and tissue 
maturation. Finally, I will discuss future opportunities to combine experimental 3D 
culture models with computational approaches to better understand the mechanics of 
self-organizing tissues and bone organoids. 
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