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*Objectives : to develop numerical methods and apply to model « Immersed Finite Element Method *blood cell aggregation
bio-nanofluidic phenomena at multiple lengths and time scales o allalEr ChrEEs *heart valve-fluid interaction
« Multiscale s}(,:heme *Nanowire and biomolecules manipulation by
. electric field
o PRIl GumpLig *Molecular transportation in nanochannels

Two major application areas
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Multiscale modeling of Cardiovascular System

Immersed Finite Element Method

Manipulation of Nanoparticles and Biomolecules in M icro/Nano Channels

*Key Feature *Objectives : to develop a multiscale methods for effective modeling of cardiovascular system

«Independent Lagrangian solid meshes move on top of fixed or
prescribed Eulerian background fluid mesh
«Interface is tracked automatically; no mesh update algorithm

Multiscale modeling scheme
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Molecular structure of a cell membrane

Cel-ECM adhesion
modeling with Monte
Carlo Method

Slip lengths at different shear rates
1

All slip occurs at the first liquid layer
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