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Microplastics are serious pollution sources in the marine environment, and their ecological impact has been the
subject of multiple biological studies. Although understanding interactions between microplastics and organisms is
essential, few practical methods to measure unlabelled microplastics directly without extraction or any preparation
are available.

This project investigated a novel label-free method to measure microplastics incorporated with organic
matter/organisms in water by combining different Raman and fluorescence spectroscopic-based methods, which are
molecular analytical techniques, and an imaging technique. Underwater microplastics incorporated with marine
snow, biofilm, and corals were successfully identified and chemically visualised with a coating thickness of up to 50
pum by the proposed method. In addition, an analytical method to extract and merge standardised features from
spectra and images using machine learning was developed, and a 44% improvement in classification accuracy of 6
representative marine particles, including microplastics, was demonstrated.

Through international and interdisciplinary collaboration with the Life Science Department at the University of
Southampton, the UK, a breakthrough method to monitor the dynamic interaction between microplastics and
organisms was developed and demonstrated. This will contribute to a better understanding of the ecological impact
of marine microplastic pollution.
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