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Abstract

Dry powder inhaler (DPI) formulations have been popular because of many advantages compared to the other

inhaled formulations. In addition, the therapeutic effect of DPI formulations may be enhanced by understanding several

factors which control the behavior or deposition of inhaled particles in the airways. Computational fluid dynamics (CFD)

simulation was performed to predict behavior and deposition of the DPI formulation in actual pulmonary airways.

Several factors such as airflow rate, flow pattern, and the particle size have been investigated. The effect of breath-

holding on the particle behavior and deposition in the airways was examined. As the rate of air flow increased, the

different tendency of air flow between right and left bronchus was confirmed. The deposition region of particle was

also different by the rate of air flow. The number of particle deposition was decreased in the bronchi by conducting

exhalation without breath-holding. The breath-holding was one of important factor for enhancing therapeutic effect of

DPI formulations. In the future, the combination of experimental and simulation approaches is expected to improve the

ability to obtain maximum lung delivery as well as targeting the site of deposition in the airways.
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