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Experimental Teaching Design for the Integration of Scientific

Research and Teaching: A Case Study of Nano-Filtration Separation and Identification of

Extracellular Vesicles

Deng Zaian*, Wu Mingzhou

College of Health Science and Environmental Engineering, Shenzhen Technology University,

Shenzhen 518118

Abstract: Extracellular vesicles have attracted significant attention in both disease

diagnostics-related research and industry. However, existing experimental teaching regarding

extracellular vesicles and their purification is lacking. This experiment is designed as a

comprehensive project that combines the research experience of the instructor with the requirements

of undergraduate teaching. The experiment includes several key parts: literature review, collection

of culture medium contained extracellular vesicles, construction of a nano-filtration separation

device for extracellular vesicles, nano-filtration separation and identification of extracellular

vesicles, and more. Through this experiment, students will establish a solid knowledge framework

related to extracellular vesicles, but more importantly, they will have the opportunity to cultivate

research skills through hands-on experience, laying a strong foundation for their future research and

professional careers.
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