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Abstract:

The major problem in understanding the therapeutically targeted drug delivery system in the
deeper airways of the human lung is the lack of adequate data of particle transport and deposition
(TD) in the transitional and respiratory zones (deeper airways) of the human lung. An
understanding of the morphometry of the pulmonary airways and the lungs forms the primary
step in a study of pulmonary aerosol deposition. The present study is the first-ever approach to
explore the pulmonary aerosol TD in a digital 17-generation human pulmonary airway model.
The present numerical study achieved the lack of the particle TD data in the deeper airways of
the human lung. This paper presents a 3-D (3-dimensioanl) CFD (Computational Fluid
Dynamics) study of an anatomically realistic 17-generation lung bronchial tree model based on
the high-resolution computer tomography (HRCT) data by Schmidt et al., (2004). Physical
morphometry is necessary for sufficiently calculating air and particle dynamics in human
pulmonary airways with available data on a large number of generations. A Lagrangian-based
Discrete Phase Model (DPM) is used to study the particle TD in the 17-generation of the lung
airways. The numerical results demonstrate that inertial impaction is dominant in the upper
airways and a large percentage of particles is deposited in the upper airways. The numerical
results also illustrate that a large percentage of smaller diameter particles leaves through the
airway outlet boundary at the 17" generation irrespective of breathing patterns. The escaped
particles are considered to continue to follow the airway flow field further downstream after the
17" generation till the 23 generation and some of them will reach the alveolar sacs region. This
computational model could potentially aid in overcoming the nanobiotechnology toxicity
problem for drug delivery in the deeper airways.

Keywords: Tracheobronchial Airways; Pulmonary Aerosol Deposition; Aerosol Therapy;
Inhalation Toxicology; Drug Delivery.



Download English Version:

https://daneshyari.com/en/article/5753991

Download Persian Version:

https://daneshyari.com/article/5753991

Daneshyari.com


https://daneshyari.com/en/article/5753991
https://daneshyari.com/article/5753991
https://daneshyari.com

