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As the prevalence of micro- and nanoplastic particles within the environment continues to 
increase, the risk of human exposure to such particles is elevated. Despite this increasing risk 
of exposure via the inhalation of atmospheric plastic particles or the ingestion of food 
products contaminated with micro- and nanoplastics, relatively little research on the potential 
adverse effects of plastic particle inhalation or ingestion by humans has been conducted. A 
lack of relevant study materials, such as plastic particles composed of polymers other than 
polystyrene, is a key hurdle which must be overcome prior to generating relevant 
toxicological data. Work presented in this thesis demonstrates the creation of a potential 
representative study material: fluorescent microplastic particles (< 300 µm) composed of 
polyethylene terephthalate, linear low-density polyethylene, polypropylene, and polystyrene 
and fluorescent nanoplastic particles (< 200 nm) composed of polyethylene terephthalate, 
polypropylene, and polystyrene. Material production is completed utilizing standard material 
processing techniques such as melt-processing and milling, and thorough particle 
characterization via light scattering, microscopy, calorimetry, and infrared spectroscopy is 
conducted. Fully characterized plastic particles are then exposed to relevant in-vitro models 
(i.e. A549 lung epithelial cells, Caco-2 intestinal epithelial cells, J774A.1 macrophages, 
monocyte derived macrophages) to determine their viability for further work with in-vitro 
toxicological experiments. 
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