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Deposition of particles smaller than 2.5 micron in the human lung
acinus
The seminar will be given in Hebrew
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This research examines the deposition patterns of particles smaller than 2.5 micron in the human
lung acinus, which is the deepest region in the lung that includes pulmonary alveoli. These
particles move down the airway tree under the influence of diffusion (Brownian motion), air
convection and gravitation.

For the purpose of demonstrating the general behavior of particle motion and deposition in a
micronic pipe, particle deposition simulations were performed using MATLAB program. The
results are presented.

In addition, CFD analysis results are presented for pipes of different acinar generations. These
analyses were performed by final volume method, using ANSYS Fluent program, including a
two-phase flow investigation by discrete phase model (DPM) method. The analyses were
performed in two main parts: The first part investigated the influence of particle size and gravity
direction on the generational deposition fractions, for particles of same density. The second part
investigated the influence of particle density on the deposition fractions. Calculation reliability
was tested by ensuring quality element mesh and low residuals, meeting convergence criteria and
monitoring the mass balance.

1-micron particles of low density (500 kg/m?) were found to deposit (62.33%) on the
alveolar walls, more than all the particles tested.

The results of the research reflect the tendency of particles with different properties, to deposit
in a preferred acinar generation. Thus, a generational mapping is obtained, and can be used to
predict the deposition percentage of aerosols at different acinar depths. Particle deposition
predictions in the lungs can be used both for medical purposes (inhaled drug design) and for
reducing toxicological damage.
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