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Abstract:   
Nanobiotechnology is to apply nanotechnology to understand biological systems or use biological 
materials to create nanosystems. The integration of nanotechnology and biotechnology has advanced 
the development of life science and medicine and expected to accelerate in the next decade. Education 
and training in nanobiotechnology is demanding to provide multidisciplinary workforce in this field. 
However, there is a significant knowledge gap between nanoscience/engineering and biology education 
and interest in science and engineering needs to be inspired in students. To address these challenges, 
we establish a “top-down” challenge-driven learning-through-research approach to integrate teaching, 
training and learning of nanobiotechnology. We develop a Self-Assembly and Cell Encapsulation lab 
module to inspire high school students’ passion for learning science and engineering and to teach 
concepts of nanoscale, polymer, hydrogel, self-assembly, nanoporous membrane, cell encapsulation, 
cell therapy, and tissue engineering. The lab module has been offered to high students through 
established outreach programs at the College of Nanoscale Science and Engineering. The graduate, 
undergraduate and high school students are integrated into the project. We found that all students 
showed interests in these hands-on activities and were fully engaged in the project. In this way, 
graduate, undergraduate, and high school students will be trained, motivated, and prepared for life-long 
careers in multidisciplinary science and engineering fields by gaining nanobiotechnology knowledge and 
skills. 
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