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42-101: Introduction to BME (12 units)

Instructor: 

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

Telephone: 412-268-2130

Teaching Assistant(s) and Contact Information:

	TA
	e-mail

	
	

	
	

	
	

	
	


TA Office Hours: xxx
Instructor Office Hours: xxx
Classes: M, W, F 2:30-3:20, BH A51
Recitation: W 3:30-4:20, BH A51
Description: 

This course will provide exposure to basic biology and engineering problems associated with living systems and health care delivery. Examples will be used to illustrate how basic concepts and tools of science and engineering are applied to understanding, mimicking and utilizing biological processes. The context for the course material will be in two main areas: cancer and medical devices. The first half of the course covering basic biochemistry, cell biology, and physiology, as well as more specialized discussions of cancer detection and treatment. The second half of the course will cover biomechanics, biomaterials, host responses to implants, and medical devices. 
Pre-requisite or Co-requisite: 03-121 or permission of instructor
Learning Objectives: 

By the end of the course, the students should be able to:

· Explain and discuss what biomedical engineers do in their professional activities
· Apply mathematical calculations (analytical and numerical) and physical engineering principles to quantify functions and mechanisms of living systems related to the following areas of biomedical engineering: 
· biomechanics

· biomedical imaging and signal processing
· cellular and molecular biotechnology
· biomaterials and tissue engineering

· Analyze and interpret experimental data

· Apply concepts learned to contemporary biomedical technologies and potentially synthesize new applications in biomedical engineering 

Required Textbook(s): 

Saltzman, Biomedical Engineering. Cambridge Texts in Biomedical Engineering

Cambridge University Press, ISBN 978-0-521-84099-6
Class Website: 

Visit the blackboard site (http://www.cmu.edu/blackboard) for announcements, course documents, assignments, and grading.
Classroom Policy: 

· Attendance of each class will not be recorded regularly

· Class participation, performance effort and improvement will be considered if a student’s grade is borderline between (letter grade)+ and the next higher letter grade (by example, D+, C+, and B+)

Cheating and Plagiarism Policy: 

· See http://www.studentaffairs.cmu.edu/acad_integ/acad_integ_text.html 

· Handling of suspicions – clarification will be sought between instructor, if a violation is deemed to have occurred, the matter will be forwarded to the CIT dean’s office and BME department head’s attention
Reading and Homework Assignments: 

· Readings from the text will be assigned prior to covering a particular unit  

· Homework assignments are due at the beginning of class
Quizzes and Examinations:

· 6 quizzes covering readings and lecture materials
· Two in-class exams (tentatively Oct 8 and Nov 19) covering readings, lecture materials, and problem sets - closed note, closed book
· One final exam (cumulative)

Grading:  

· Exams (2): 40% (20% each)
· Final: 30%

· Homework (6): 15%
· Quizzes (6): 15%

Makeup and Late Policies:

· Athletic schedules must be presented to the professor at the beginning of the semester. Interviews, conferences and other acceptable planned absences must be given to the professor in writing at least 2 class periods in advance. 

· Documented emergences or illnesses are the only are acceptable excuses for missing exams.

· Makeup exams may be oral.

· Homeworks handed in late will be discounted 20% per day up to 3 days. After 3 days, homeworks will not be accepted.

Grades:

Grade cut-offs will be determined at the end of the semester. While the professor will make the final decision, 90% of total points and above will definitely get an “A”, above 80% will get at least a “B”, etc. 
Challenges to grades: 

· Accepted within 7 days of grade release 
· Requests in writing 

· The instructor will handle all regrade requests 
· Note that the entire exam/assignment will be re-graded upon challenge, not just the challenged part.
Approximate Schedule: 

Week 1:
Introduction to cancer, biomolecules
Week 2:
Biomolecules, cells
Week 3:
Cells

Week 4:
Tissues, organs, and physiology
Week 5:
Cancer detection: sensors and imaging
Week 6:
Cancer treatment: drugs and cell therapies
Week 7:   
Exam 1, Introduction to medical devices
Week 8:
Circulation
Week 9:
Biomechanics 
Week 10: 
Biomaterials
Week 11:
Host responses to biomaterials
Week 12:
Medical devices
Week 13:
Exam 2, artificial organs 
Week 14:       Regenerative medicine 

