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Clarifying the Mechanism of Osteocyte Mechanosensing Based on Multiscale
Mechanical Analysis
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The objective of this study is to clarify the mechanism of osteocyte

mechanosensing that regulates bone remodeling through multiscale mechanical analysis. To begin with,
we investigated the deformation of an osteocyte process induced by interstitial fluid flow in a
canaliculus by performing fluid-structure interaction simulation that considers pericellular matrix.
Then, we evaluated flow stimuli given to osteocytes embedded in lamellar bone tissue, which was
modeled as a multi-layered poroelastic material. Finally, with the help of trabecular remodeling
simulation, we clarified the effects of the microstructure of lacuno-canalicular porosity on the
adaptive changes in trabecular bone morphology.
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Symbol  Description Model F - Model L

k (m)  Intrinsic permeability 1.8 x 102 3.2 x 102
Porosity 82x10% 15x10°

w (Pas)  Fluid viscosity 10107

G (GPa) Shear modulus 5.94

v Drained Poisson’s ratio 0325

K, (GPa) Solid bulk modulus 17.66

K, (GPa) Fluid bulk modulus 23
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