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May nanomedicine address the challenge?
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Cancer 11, 512522 (2011)

Mature Reviews | Cancer
Wirtz, D. et al. " The physics of cancer: the role of physical interactions and mechanical forces in metastasis.” Nature Rev.
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Vascular journey of a particle: Margination and adhesion.

Design parameters:
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Why do we need to solve Boltzmann’s equation?
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at the continuum scale

_ large system size small

Alessandro Coclite (IIT) Theory Workshop DEC 2016 4 /13



Lattice-Boltzamnn—Immersed-Boundary Method

@ Compute forcing at the Lagrangian markers
@ Transfer the forcing at the Eulerian grid points

@ The scaling factor, ¢, is such that the total forcing is not altered by

the transferring process
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Physical problem
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Elliptical Cylinder, AR=1,2 (Re=20, 0.1) transport
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Elliptical Cylinder, AR=2 (Re=0.1) near wall motion
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3D-particle in shear flow. (by Dr. Ing. S. Ranaldo)
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Cells adhesion mechanics. (by Dr. H. Mollica)
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Free-drugs VS Nanoparticulate-drugs. (by Dr. V. Lusi)
Diffusion study of 3 drug models In Tumoral Extracellular Matrix model made by Collagen type I.
* MSDy: 1 2
Djy = S22 < MSD > = 23, (xi(0) — x,(0))
Free drug model Nanoparticulate drug model (200 nm beads)  Nanoparticulate model (750 nm beads)
D=2,5x107+ 1,73x107 cm?/s D=1,99x101%¢ 1,24x101° cm?/s D=8,30x101+ 6,28x10* cm?/s
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