Week | Lecture Topics

Lab session

Due Events

1 Course overview/ Lab safety and orientation
Tissue regeneration from cells and
biomaterials
Design and fabrication of materials Lab basics: cell culture, microscopy,
data analysis, safety
2 3D microenvironment Cell seeding for migration study
Cell migration machinery and signaling | Time-lapse microscopy; fluorescence | Homework 1
staining and microscopy
3 Cell migration: 3D culture in collagen Lab Report 1
analysis and diffusion model
Cell migration: Analysis of cells in 3D culture
environmental cues and materials design
4 Cell growth and analysis Cell growth analysis Lab Report 2
Cell death and apoptosis Cell growth analysis Homework 2
5 Stem cell characterization Stem cell culture Lab Report 3
Stem cell differentiation Stem cell characterization Homework 3
6 Review and Midterm Stem cell differentiation
Stem cell therapy Group Project Lab Report 4
7 Cell reprogramming Group Project
Cell-cell communication and signaling | Group Project Homework 4
8 Tissue dynamics and wound healing Group Project
Angiogenesis Group Project
9 Immunomodulation Group Project
Immunoisolation and device design Group Project
10 Review Group Project Homework 5
Project Presentation
11 Final Report

The course materials include lecture slides, reference books, review articles and literature.
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