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Program description including the formation program abroad

The project focuses on the implementation and validation of 3D in vitro models of human lung tissues
for the prediction of toxicity/carcinogenicity derived from the prolonged inhalation of mineral fibres.
This type of particulate causes well known health pulmonary problems such as lung fibrosis,
asbestosis, lung cancer and pleural mesothelioma. In nature, the occurrence of numerous minerals
with asbestiform behavior has been widely documented. These are fibrous, friable silicates, able to
split longitudinally into needle-like microfragments that can be inhaled, also containing heavy metal
impurities (e.g. iron, manganese, chromium), resulting in different biodurability in vivo, which
ultimately cause environmental and workplace biosafety problems of great relevance.

The project will be developed in phases by testing in vitro models of increasing complexity, from
simple co-culture systems of human lung cell types relevant to the development of
inflammatory/carcinogenic pathways (i.e., alveolar macrophages, epithelial, endothelial, mesothelial
cells) to the use of 3D lung reconstructed tissues such as the EpiAirway™ and EpiAlveolar™ models
recapitulating faithfully the human bronchial and alveolar tissue architecture. In particular, the two
latter models, although perfectly mimicking the micro-physiology of the lower respiratory tract and of
the lung parenchyma, lack the immune cell component essential for the development of the acute
and chronic inflammatory responses at the basis of the fibrotic and carcinogenic processes in the
lung. As such in the last phase of the project the immune cells will be added to the 3D reconstructed




tissues to complete the in vitro model for the toxicity/carcinogenic predictive studies. The functionality
of the models will be tested by using positive and negative mineral fibre controls of carcinogenicity
in humans, namely crocidolite UICC and wollastonite NYAD G, together with other types of potentially
harmful minerals (i.e., erionite, mordenite, chrysotile). The following parameters will be investigated
to confirm/disprove the validity of the predictive model: short- and long-term cytotoxicity (24-48h and
up to 14-21 days), oxidative stress, genotoxic stress, accumulation of heavy metals, production of
acute and chronic inflammatory cytokines, expression of epithelial-to-mesenchymal transition
markers and transformation potential.

If the models prove to be reliable, they could be used as predictive tools for the biosafety assessment
of chemical substances, mineral fibres and environmental particulates potentially inhalable by
humans, also helping to understand their mechanisms of toxicity.

Period abroad:

For a period of no less than three months, the PhD candidate will carry out part of the experimental
thesis in the research laboratories of the Mattek in vitro Life Science Corporation (Bratislava,
Slovakia), a leading company in the development of 3D human microtissue models, under the
tutorage of Dr Jan Markus, for the implementation of the EpiAirway™ and EpiAlveolar™ models by
the addition and further testing of the immune cell component to the respective in vitro systems.

Financial support:

PRIN2022 “SEEDS” overheads, 100022-2023-SS-PRIN_Bando2022, sufficient to cover the costs
of a personal pc and of the reagents for the development of the research project.
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