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Introduction: The lung is the primary route of entry for exposure to engineered nanomaterial (ENM) aerosols, thus the development of relevant
and reliable models mimicking ENM inhalation is important. Predominantly, previous research has focused upon short-term, high-dose exposures
using 2D monocultures. However, these model systems have limitations and therefore do not adequately represent the realistic human
physiological environment, nor the responses following long-term ENM exposures.
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Fig.2: Laser scanning microscopy images of a) Calu-3 cells b) ) . . .
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Fig. 5: DALI system, developed at University of Pisa, IT.

Conclusions:

» Advanced in vitro models of the human lung epithelial tissue barrier support improved ENM hazard assessment as physiologically relevant test
systems that facilitate realistic exposure approaches to understand the impact of inhaled ENM.

* The thorough characterization of lung epithelial cell line growth as well as the optimization of ENM aerosolisation and dosing strategy are
crucial for long-term experiments.

* We have identified suitable human lung epithelial cells representing the alveolar and bronchial compartment for long-term in vitro exposures. In
addition, simulating the cyclic stretching in the lung, a new physiologically relevant bioreactor has been developed to mimic the dynamic micro-
environment so as to improve the predictive power of exposure experiments.
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