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 Create a physics-based computer model
of the lung’s inner mucus layer

* Include the mucociliary effect and the
rheology of mucus

 Simulate the convection of aerosolized
drug particles across that layer
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* Few treatments exist
 Tend to be invasive and extremely rigorous
* Poor bioavailability

Aerosol Treatment Potential

« Maximize the amount of drug that reaches the
diseased portion of the lung

 Reduce off-target side effects

 Take advantage of large lung surface area

 Minimize administration inconveniences
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Computer Model
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1. Particle contact with the mucus

2. Transport of the particle across the epithelium

to target tissue

3. Mucociliary clearance of particle
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Laminar flow

p(u-V)u= V- [—pl+K]

oV-(u)=0
K=uVu+ (Tu)H
ransport of a dilute species
V-Ji+u-Vc; =0
Ji = —DiV¢;
Bulk diffusivity
kT

' 6mur;
Effective diffusivity
D;

D, = &P [— G + 1) \/El

Notation

k, = Boltzmann's constant 7'= Temperature
(= Viscosity of fluid r;= Stokes radius of i
A = Fiber radius/r; ¢ = Fiber volume fraction
p = Density of fluid p = Fluid pressure
u = Fluid velocity = 5 mm/min at inlet
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Results
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 Smaller particles diffuse faster
« Particles diffuse slower through more

fiorous mucus (high fiber volume fraction)
o Relevant to cystic fibrosis conditions

« More of the dosage reaches the tissue

downstream of the dosage site



