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Mathematical analysis of the characteristic properties of nano-machines in a
blood vessel

Obuse, Kiori

3,700,000

) ,transform
method

We have performed numerical simulations of the dynamics of nanomachines in
3D Navier-Stokes flow in blood-vessel-like tube. It was suggested that the ratio of the
representative length of nanomachines and the width of the holes on the boundary of the
blood-vessel-like tube is important to control the probability of nanomachines’ reaching the target
cells outside the tube.

We have also considered simple mathematical models to discuss the above situation. The dynamics of a
nanoparticle in 2D Stokes shear flow in a semi- infinite plane with a hole and in a 2D tube with
boundaries where nonslip and slip boundary conditions are periodically considered were investigated
by utilising complex analysis and numerical calculations. Here again, it was suggested that the
ratio of the particle radius and the width of the hole/interval where slip boundary condition is

considered are important to control the dynamics of the nanoparticle.
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