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Tumors are known to hijack angiognesis, and studies have shown they can locally increase pressure.[1]

In the lab we find that angiogenesis can be directed towards areas of higher pressure, ie ‘upstream’

Motivation

Does drag on the vessel lead
to angiogenesis?

If so, how?

Main Question: 

Experiment
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We add a third channel to allow flow past our vessel, more like our analysis.
Planned Experiments
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This provides a stronger test for drag induced angiogenesis and allows use of our formulas!

flow
port sealed

so we use a formula for the effective permeability of a porous media with fluid filled inclusions[3]

Flow in porous media past a porous cylinder contains a closed form (but messy) formula for drag[2]

To measure k2 for collagen we can use Darcy’s law from FRAP experiments

From the literature, 
the permeability of endothelial cells[4,5,6] 
is kEC ~ 10-²¹ m² so k1 ~ 10-19 m²

COMSOL validation

In reality k1 is for a composite structure, a porous outer layer of cells filled with fluid

k1

k2 - permeability

k2 > k1 k1 > k2problem setup
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Darcy’s law:
thus we can measure velocity for a prescribed pressure drop

v ~ 5 um/sWe track a disc of bleached 
dextran to find the velocity

k2 ~ 10-13 m2

v ~ 5 um/s

velocity (um
/s)

length (mm)

Analysis

To use this formula for drag, we used  k1 ~ 10-19 m²  and k2 ~ 10-13 m2  as detailed in our analysis below:
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