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Interstitial Flow in the Hierarchical Pore Space Architecture of Bone Tissue
A model for poroelastic materials with hierarchical pore space architecture and
compressible constituents undergoing small deformations is described. The model is
applied to the problem of determining the exchange of pore fluid between the vascular
porosity and the lacunar-canalicular porosity in bone tissue due to cyclic mechanical
loading and blood pressure oscillations. The result is basic to the understanding of
interstitial flow in bone tissue that, in turn, is basic to understanding of nutrient transport
from the vasculature to the bone cells buried in the bone tissue and to the process of
mechanotransduction by these cells. Understanding mechanotransduction in bone tissue
is important for designing systems to combat bone loss due to osteoporosis and long-term
space flight and for the design of bone implants.
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