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de Évora and its Escola de Ciências e Tecnologia, who have hosted the Workshop,
to the participant research centers CMAF-CIO (Universidade de Lisboa), CIMA
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ABSTRACT  

Breathing is the way that the respiratory tree interacts with the outside 
environment. The large surface area of tree available for gas exchange is also 
exposed to particles suspended in the inhaled air. A two-fold justification 
exists for studying particle transport and deposition in the respiratory tree 
[1,2]: (i) Assessment of the health hazards of particles (some viral infections 
such as influenza, pneumonia, involve the upper airways; inhalation anthrax 
(spores of the bacteria Bacillus anthracis) is considered to be the deadliest 
form of anthrax); (ii) Improvement of drug delivery (Pharmaceutical inhalation 
particles play a vital role in the health and well-being because are the best 
first-line therapy for asthma and chronic obstructive diseases. Inhalation route 
drug delivery for the treatment of systemic diseases, such as diabetes 
mellitus, is also a good option). 
Knowledge of particle transport and deposition in the respiratory tree and the 
sites, where particles of different sizes deposit, is essential to understanding 
subsequent biological response [3]. Here a 3D computational simulation is 
used to examine particle transport and deposition in the bronchial tree. A four-
generation bifurcation (Weibel model [1]) is considered. At each generation, 
the branching is dichotomous, and obey to the relationship known in 
physiology as the Hess-Murray law [4]. This study offers a spatial accurate 
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analysis that gives us insight into the particle dynamics under steady and 
pulsatile flow fields. Among the results obtained in this study, Figure 1 
highlights the dependence of particle deposition with respect to the Stokes 
number and to the Reynolds number (breathing frequency 14/min).  

 
Figure 1. Particle deposition versus the Stokes number and to the Reynolds 
number (• Re=2000  ▲ Re=750  O Re=550)     
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