~ %\ Swansea

Liniversity

'PATROLS ivegol

Advanced Tools for NanoSafety Testing Abertawe

Advancing liver and lung in vitro models to realistically assess human health
hazards of engineered nanomaterials

Kirsty Meldrum, Samantha Llewellyn, Stephen J. Evans, Ume-Kulsoom Shah, Joana Amaral Duarte De Moura, Gareth J. S. Jenkins,
Martin J. D. Clift and Shareen H. Doak

In Vitro Toxicology Group, Swansea University Medical School, Swansea University, Singleton Campus, Centre for NanoHealth, Institute of Life Sciences, SA2 8PP, Swansea, Wales, UK

Introduction:

Due to the constant increase In their production, exposure to engineered nanomaterials (ENM) poses an inevitable health risk to both humans and the environment through long-
term, repetitive, low-dose exposures. The majority of literature focuses on short-term, high-dose exposures. Systems are being developed to allow key long-term studies to be
achieved in vitro. Current in vitro models have both advantages and disadvantages (Table 1.), this project aims to develop these models to create a model that overcomes these
disadvantages. This will be facilitated with the use of standard particles that can be bought and used as a comparison to results already In the literature.

Physiologically Anchored Tools for Realistic nanOmaterial hazard aSsessment (PATROLS) is an EU Horizon2020 funded research and innovation project.
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Figure 1. TEM images from Zinc Oxide (ZnO), Titanium Oxide (TiO,) and a Multi-Walled
s ® ® ™ ™ ) ) ) Carbon Nanotube (MWCNT). All ENMs are from the European Commission's Joint Research
sieprihe Centre (JRC) and are standard particles used throughout the literature.

Current 7/n vitromodels advantages ( (~)) and disavantages (X)). https://ec.europa.eu/jrc/en

Aims:
Establish, characterise and implement a plethora of innovative, physiologically realistic 3D in vitro models that can be applied as dynamic tools in deducing the potential ENM hazard posed to humans and the
environment.

Methods:
Advancing 3D liver and lung co-cultures models using both primary cells and cell lines, fully characterise these models and then exposing these to standard ENMs that are commercially available (Figure 1.).
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Once formed, the spherical 3D structure mimics the complex extracellular matrix architecture and intricate cell-cell Once optimisation of both these cell types has been completed, one will be carried forward to be used in future
Interactions, aspects vital when representing in vivo environments. experimental work.

Characterisation
Characterisation will be completed during the growth and optimisation of the tissue models and after the addition of particles to the systems.
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Further development of the models
Specific organ dynamics need to be taken into consideration, including movement (i.e. breathing motion) and flow dynamics (i.e. blood-flow) via the use of 3D printing and cell types (such as immune
cells) found in the in vivo system.
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Conclusion:

It is intended that following the successful development of such models, they can be used to establish advanced testing methods that will contribute towards the reduction of in
VIVO testing approaches across toxicology and drug discovery research
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