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il : Prof. Joshua Smith, PhD (Lafayette College)

M H : Anonlinear biphasic model for fluid and mass transport in brain tissue:

Implications for hydrocephalus and convection-enhanced delivery

ML

Nonlinear stress-strain curves under finite deformations have been documented for
brain tissue under both tension and compression.

Nevertheless, most biphasic models of brain tissue have assumed linear -elasticity of
the solid phase. Recent attempts at modeling convection- enhanced delivery in brain
have been conducted under the even morelimiting assumption that the tissue is rigid
during the infusion. We present a spherically symmetric model of brain tissue that
considers both nonlinear stress-strain curves under finite deformation and nonlinear
variation of hydraulic conductivity. The spherical model is used to study the physics
that occurs during hydrocephalus and convenction-enhanced delivery in order to

determine the importance of including nonlinear behaviors in such simulations.
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