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Abstract

Urban air pollution, and particularly particulate matter, represents an important environmental factor
affecting respiratory and cardiovascular health. Among the different particle fractions, ultrafine particles
(UFPs, <100 nm) deserve particular attention because of their small size, which allows them to penetrate
deeply into the respiratory tract and may facilitate their transfer from the airways into the bloodstream.
Moreover, particle size strongly influences the amount and location of aerosol deposited within the
human respiratory system. To investigate these processes, time-resolved particle number size
distributions were measured in a high-traffic area of downtown Rome. Measurements were performed
using Fast Mobility Particle Sizer (FMPS) and Scanning Mobility Particle Sizer (SMPS) systems,
covering particle size ranges of 5.6—560 nm and 3.5—-117 nm, respectively. The high temporal resolution
of the FMPS measurements provided insight into rapid variations in aerosol concentrations associated
with vehicular emissions, including gasoline- and diesel-related sources. The measured particle size
distributions were subsequently used to estimate the deposition of both total particles and ultrafine
particles in the different regions of the human respiratory system, including the head, tracheobronchial
and alveolar regions. Deposition was evaluated in terms of both instantaneous doses, expressed as the
number of deposited particles per inhaled tidal volume, and cumulative dose during exposure. The
results highlight the importance of combining high particle-size and time-resolution measurements to
properly characterize exposure to traffic-related ultrafine particles and to assess their deposition within
the lungs. The estimated doses also indicate a potentially greater particle burden in the right lung lobes,
suggesting a possible increased susceptibility of these regions to the effects associated with prolonged
exposure to urban traffic aerosols.
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