Pulmonary absorption, elimination and dissolution of an orally inhaled drug
A size- and location-structured partial difterential equation model
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Absorption after inhalation Mathematical model

Schematic overview

Symbol Parameter meaning
s particle volume
x location along typical airway
) size-/location-structured density
d(Cguia,S) saturable dissolution model
) mucociliary clearance

Clinical observation
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ODE modelling used in literature

| Drug in lining fluid

1 ODE per particle size Nernst-Brunner equation Transit compartments Smax Crine(t. 2)
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But how to model the combined effect of these processes? ¥ . ’ K tissue
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Objectives Dissolved drug Absorption to tissue
1. to develop and implement a mechanistic partial differential equation framework for Drug in lung tissue

pulmonary dissolution, mucociliary clearance and pulmonary absorption
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2. to confront PDE model predictions to clinical data K tissue

Kp,tissue
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3. to evaluate suitability for predicting the pulmonary bioavailable fraction o
Distribution to plasma
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Results: Fluticasone propionate inhalation
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Conclusions Perspectives

PDE model developed to predict the complex interaction between * confront model predictions to other drugs (e.g. inhaled budesonide) / insoluble

. . . . N particles

* dissolution (particle size-dependent, saturable), . . . . .
. mucociliary clearance (location-dependent) qualitative description * account for airway heterogeneity and refine dissolution / clearance models

y P ’ of nonlinearities * long-term: assess local uptake profiles for different formulations / schedules;

evaluate pulmonary selectivity for model compounds / development candidates

* pulmonary absorption (location-dependent).
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