Polymeric Biomaterials

Instructor: 

Newell R. Washburn

Office:
814 Mellon Institute
E-mail:
washburn@andrew.cmu.edu

Course Goals: This course will provide students with an introduction to polymers used in medical applications. Following a brief discussion of the physical properties of polymers and tissues, we will survey important classes of polymeric biomaterials, discussing material preparation, processing, properties and applications. Topics will include silicone elastomers, degradable hydrogels, ultra-high molecular weight polyethylene, polyurethanes, polyesters, and biopolymers such as silks and collagen. This semester we will discuss these topics primarily in the context of materials for wound healing applications. In conjunction with discussions of the science and engineering of polymeric biomaterials, students will jointly perform market research on wound healing products, propose a novel bioactive dressing for wound healing applications, and identify methods for the testing and production of their product. 
Suggested Textbooks: 
Fundamentals of Polymer Science by Painter and Coleman, 2nd edition
Tissue Engineering: Engineering Principles for the Design of Replacement Organs and Tissues by W. Mark Saltzman
Suggested Entrepreneurship Texts: The Art of the Start by Guy Kawasaki





 Biodesign by Zenios et al.
Grades:
Problem sets (4) 20%

Exams (2) 30%

Class project 20%
Final exam 30%

Requests for regrades must be filed within one week of receiving the graded problem set or exam. Final grades will be assigned based on a curve. 

Academic Integrity Policies: http://www.studentaffairs.cmu.edu/acad_int/infostud.html
Tentative schedule:

Week 1: Structure and physical properties of tissues and polymers
Week 2: Biocompatibility, host-material interactions, wound healing responses
Week 3: Entrepreneurship, current wound healing therapies, regulatory issues
Week 4: Silicones
Week 5: Polyurethanes
Week 6: Hydrogels

- Exam 1 (ca. Feb 23) -

Week 7: Polyethylene
Week 8: Polyesters and polyanhydrides 
Week 9: Collagen, silk, and cellulose
Week 10: ECM-based materials 

Week 11: Fibers, textiles, and scaffolds
- Exam 2 (ca. Apr 6) -

Week 12: Stimulus-responsive materials

Week 13: Drug delivery
Week 14: Nanobiomaterials
