CHARACTERIZATION OF PHARMACEUTICALS BINDING TO POLYSTYRENE NANOPLASTICS USING HIGH-PERFORMANCE AFFINITY CHROMATOGRAPHY
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Nanoplastics that have been found in water and the environment include polystyrene, polyethylene, polypropylene, polyvinyl chloride, and polyethylene terephthalate. These particles are found in various shapes and sizes (e.g., 1-100 nm) and with surfaces that range from hydrophobic to polar in nature, depending on the underlying polymer. The emergence of pharmaceuticals such as antibiotics or other classes of drugs in the environment has important toxicological and ecological implications for the health of our communities and our ecosystems. Many antibiotics and other pharmaceuticals have already been shown to bind reversibly to the surfaces of nanoplastics, which may be an important factor in determining the bioavailability and effects of these micropollutants in the environment. In this study, high-performance affinity chromatography (HPAC) and microcolumns containing physically-entrapped polystyrene nanoplastic particles are used to examine the strength of the binding by several pharmaceuticals known to bind to such particles. Characterization of the nanoplastic-containing support is carried out by means of thermogravimetric analysis and Fourier transform infrared spectroscopy. This work illustrates how HPAC can be used as an analytical tool for screening and characterizing the interactions of drugs and human-made contaminants with polystyrene nanoplastics or related binding agents found in water and the environment.
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