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This graduate-level course introduces the fundamental principles of nanomaterials
and their applications in medicine, progressing from nanoscale properties, synthesis,
) and characterization to nano—bio interactions, drug delivery, targeting, therapeutic
EE Y e R applications, safety, and clinical translation. The course emphasizes active learning

course descriptions

through scientific literature, data analysis, case discussions, and mini-project
development, encouraging students to critically evaluate how nanomaterial design
influences biological function, what evidence supports proposed mechanisms, and
what challenges must be addressed for successful biomedical translation.
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tools In-class discussion and participation 20%
Weekly group challenge / project milestones ~ 20%
Presentation 30%
Mini research proposal 30%
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weekly scheduled contents
Week 1 What Makes a Material “Nano,” and Why Does It Matter in Medicine?

Week 2 Nanomaterial Synthesis, Characterization, and Reproducibility
Week 3 Nano-Bio Interface and Protein Corona

Week 4 Drug Loading, Release, and Stability

Week 5 Cellular Uptake, Intracellular Trafficking, and Biological Barriers
Week 6 Targeting: Passive, Active, and Environment-Responsive Strategies
Week 7 Nanomedicine for Cancer Therapy

Week 8 Nanomedicine Beyond Cancer

Week 9  Mid-term examination week (no class)

Week 10 Nanotoxicology, Immunological Effects, and Experimental Quality

Week 11 Clinical Translation, Manufacturing, and Proposal Workshop

Week 12 Case study

Week 13 Discussion of Mini-project

Week 14 Discussion of Mini-project

Week 15 Presentation of Mini-project

Week 16 Presentation of Mini-project

Week 17 Presentation of Mini-project

Week 18 Final examination week (no class)
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