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Department of Bioengineering

BioE 201 Sections 001 and 002
Introduction to Biomedical Engineering
Fall 2012
Section 001- Tuesday/Thursday 2:00-3:15 PM

Section 002- Tuesday/Thursday 11:00 AM-12:15 PM 
111 Rhodes Annex
Instructor 1: 
Dr. C. Kenneth Webb 


Associate Professor of Bioengineering

Office: 
307 Rhodes Annex  


Phone: 
656-7603
e-mail: 
kwebb@clemson.edu 
Office Hours: Friday 8:15-9:30 AM
Instructor 2: 
Dr. Frank Alexis 


Assistant Professor of Bioengineering

Office: 
203 Rhodes Annex  


Phone: 
656-5003

e-mail: 
falexis@clemson.edu 

Office Hours: Tuesday 12:15-1 PM

Teaching Assistant: Mike Jaeggli
e-mail: mjaeggl@clemson.edu
Office hours: Rhodes Annex 309, Fridays 9:00-10:00
Teaching Assistant: Thomas Moore

e-mail: tlmoore@g.clemson.edu
Office hours: Rhodes Annex 309, Mondays 12:00-1:00
	If you have questions about:
	Contact:

	Written essay
	Dr Frank Alexis

	Oral presentation

Written project

Grades

Homework 1/3
Homework 2
	Dr Frank Alexis

Dr Frank Alexis

Dr Ken Webb

Dr Ken Webb
Dr Frank Alexis

	
	


CLASS POLICIES
1. Consistent class attendance is strongly encouraged and will be evaluated at 3 randomly selected dates during the semester for the attendance component of your grade.  There is not a textbook for the course and exams will be composed based on material covered in class and resource material provided through Blackboard.  Students are responsible for all material posted on Blackboard unless designated FYI.
2. NO make-up exams/quizes will be given for any reason.  For an excused absence on any exam/quiz, the weight for that exam will be applied to the final exam (this is the fairest way to handle absences for everyone concerned, including the absent student). Excused absences include documented participation in university activities (athletics/student organizations), student illness, and family emergencies. 
3. Unexcused exam/quiz absence will result in the assignment of a grade of zero (0).

4. Short quizzes may or may not be announced.

5. Waiting time for instructor:  If the instructor does not arrive within 15 minutes of the beginning of class, students may consider the class canceled and leave.

6. Any questions pertaining to grading or requests for re-consideration of grading must be made within 1 week of when the exam / assignment is returned in class.

7. Academic Integrity (CU official statement on Academic Integrity): “As members of the Clemson University community, we have inherited Thomas Green Clemson’s vision of this institution as a “high seminary of learning.”  Fundamental to this vision is a mutual commitment to truthfulness, honor, and responsibility, without which we cannot earn the trust and respect of others.  Furthermore, we recognize that academic dishonesty detracts from the value of a Clemson degree.  Therefore, we shall not tolerate lying, cheating, or stealing in any form.”

The College of Engineering and Science Honor Code is in effect since the fall of 1994.  Homeworks, quizzes, and final exam are to be an individual effort unless specified by the instructor. If the honor pledge is not stated and signed at the end of each Quizzes, Homeworks, and Project, the instructor will not provide a grade.


Honor Pledge:

1) I have neither given nor received aid for this (examination, homework). 

2) We have neither given nor received aid for this team project.  The work has been equally divided among team members.  

(Provide acknowledgment to contributors - clinicians, graduate students, professors, etc.) (http://www.ces.clemson.edu/info/code.htm)
Disability Access Policy:  In compliance with Section 504 of the Rehabilitation Act of 1973, and the Americans with Disabilities Act of 1990 (ADA), Clemson University recognizes a student with a disability as anyone who has a physical or mental impairment that substantially limits one or more major life activity. Student Disability Services coordinates the provision of reasonable accommodations for students with disabilities. Students with disabilities needing accommodations should contact the Office of Student Disability Services in G20 Redfern Health Center, 656-6848.  Any students requiring additional time for exams / assignments must provide written documentation by 9/5/06.
DESCRIPTION


The purpose of this course is to provide an undergraduate level introduction to the field of bioengineering.  The primary focus is the use of medical devices to restore structure / function to diseased / damaged tissues and organs.  Early topics include basic introductions to cell and tissue structure and function, wound healing and tissue response to implanted materials, and clinical / business aspects of medical devices including sterilization, federal and institutional regulations, and intellectual property.  The bulk of the course concentrates on specific examples of clinical medical devices.  The approach consists of exploring the normal physiology, pathology, and medical device applications in various organ systems with concentration on orthopaedic and cardiovascular systems.
Course Learning Objectives:

Students will be able to:

· Prepare and produce oral and written communication describing the physiology, pathology, and bioengineering solutions of a specific organ system.

· Locate and summarize peer-reviewed scientific literature and patent documents

· Describe the wound healing process and biocompatibility

· Describe biomedical device testing and regulatory approval process
· Describe and explain the major classes of commercial medical devices, their strengths and limitations
REQUIRED and SUGGESTED MATERIALS

· Lecture Notes taken in class and posted on Blackboard
Additional textbooks which may be helpful are:

Biomaterials Science, Ratner, Hoffman, Schoen and Lemons, eds., Academic Press, 1996.

Human Anatomy and Physiology, Marieb, 3rd Edition, Benjamin/Cummings Publishing Co. 1995, or other editions.

COURSE MARKING SCHEME

· Quiz
2%

· Exam 1 (9/18/12)
18%

· Exam 2 (10/23/12)
18%

· Exam 3 (11/15/12)
18%
· Final Exam 
20%

· Oral Project Presentation
6%

· Written Project 
6%

· Written Essay Assignment
6%

· Homework Problems
6%

A - 90-100%

B - 80-89%

C - 70-79%

D - 60-69%

F - <60%

Note: Exam dates are firm and will not be subject to change. 

Note: No exemptions are allowed for the final exam.

Written / Oral Project:  
Students will be divided into teams of 5 and assigned a clinical health problem.  The project will consist of independent research in three areas: native tissue physiology; pathology and disease significance; and a critical evaluation of recent advances in biomedical therapies derived from the current peer-reviewed literature.  See accompanying handout for further details.
Oral Presentation Grading Rubric

The oral presentations will be evaluated as follows:

Name:____________________Team #:____________________
Section: ____________
	Evaluation Category
	Poor (0)
	Good (1)
	Excellent (2)

	Organization (20%)
	Disorganized; hard to follow; wandered from topic
	Organized and logical sequence, but did not flow well
	Well-organized, logical, easy to follow from presentation to hands-on activity

	Content (40%)
	Inadequate details to support presentation
	Few missing details or confusing details for supporting presentation
	Adequate and properly presented details to support presentation

	
	Many terms missing or misused
	A few terms missing or misused
	Proper use of terminology

	Slides &/or Handouts (15%)
	Slides or handouts difficult to read and/or confusing; too many or too few slides
	Slides or handouts somewhat confusing; too much or too little text 
	Effective and clear slides and handouts

	Conceptual Level & Reasoning (15%)
	Missing, incorrect, or inconsistent conclusions
	Weak/poorly supported conclusions
	Well-stated, well-justified conclusions

	
	Missing, incorrect, or inconsistent recommendations
	Weak/poorly supported recommendations
	Well-stated, well-justified recommendations

	
	Much redundancy; poor flow
	Some redundancy and/or tangents
	Concise & flows logically

	Delivery (10%)
	Distracting gestures; did not maintain attention; design did not work well with presentation
	Reasonably maintained attention, effective presentation of design
	Very effective  communication throughout presentation

	
	Not well rehearsed; poor flow of presentation
	Some flow issues with presentation
	Well-rehearsed and presentation flowed well

	
	Never makes eye contact with audience or not audible to audience
	Sometimes makes eye contact with audience and is audible
	Often makes eye contact with audience and speaker is easily heard.

	Total:
	
	
	


Additional Comments:___________________________________________________________________
Written Assignment Grading Rubric

The written reports will be evaluated as follows (% weightings are shown for each category):

Name:____________________Team #:____________________
Section: ____________
	Evaluation Category
	Poor (0)
	Good (1)
	Excellent (2)

	Organization (20%)
	Disorganized; hard to follow; wandered from topic
	Organized and logical sequence, but did not flow well
	Well-organized, logical, easy to follow from presentation to hands-on activity

	Content (50%)
	Inadequate details to support claims
	Few missing details or confusing details 
	Adequate and properly presented details 

	
	Many terms missing or misused

	A few terms missing or misused
	Proper use of terminology

	
	Did not address all aspects of required content
	Addressed most aspects of required content with some weaknesses
	Effectively addressed all required content aspects

	Evidence (15%)
	No citation of literature
	Some missing citation of literature
	Proper citation of literature

	
	Many inaccurate statements
	Minor errors in accuracy or conciseness
	All statements are accurate and concise

	Mechanics (15%)
	Numerous (>5) errors in spelling, grammar, syntax
	Minor (3-5) errors in spelling, grammar, and syntax
	Proper spelling, grammar, and syntax

	Total:
	
	
	


Additional Comments:___________________________________________________________________
_____________________________________________________________________________________
Course Outline
	Date
	Term 1
	Exams

	08/23
	Intro/Code of Ethics BMES/Undergraduate Research (W)
	

	08/28
	Biomaterials-Intro metals, ceramics, polymers (A)
	

	08/30
	Biomaterials-Polymer synthesis and characterization (W)
	

	09/04
	Biomaterials-Polymer Processing (A)
	

	09/06
	Biomaterials-Mechanical testing (W) HW #1 Assigned
	

	09/11
	Wound Healing I (A)
	

	09/13
	Wound Healing II (W) / Exam review
	

	09/18
	
	Exam 1

	09/20
	Biocompatibility (W)
	

	09/25
	Medical Device Sterilization (W/Harman)
	

	09/27
	Return exam/essay and project assignments (A)
	

	10/02
	Regulation I and II (W)
	

	10/04
	Biomedical Imaging (Kwartowitz)
	

	10/09
	Bioengineering Leadership 
	

	10/11
	Drug Delivery (A) HW #2 Assigned 
	

	10/16
	
	Fall Break

	10/18
	Wound Closure (W)
	

	10/23
	 
	Exam 2

	10/25
	Heart Physiol / Path / Valve Reapir  (A)
	

	10/30
	Arrhythmia / Vascular Phys / Path (W)
	

	11/01
	Vascular Repair / Return exam  (A)
	

	11/06
	Tissue Biomechanics (W) HW #3 Assigned 
	

	11/08
	Orthopaedic Anatomy (A) 
	

	11/13
	Orthopaedic Implant (A)
	

	11/15
	
	Exam 3

	11/20
	Tissue Engineering / Return exam (W) 
	

	11/22
	
	Thanksgiving

	11/27
	
	Projects

	11/29
	
	Projects

	12/04
	
	Projects

	12/06
	Final Review (W/A)
	


Final Exams:
per Registrar’s assigned dates and times.
Written / Oral Project Details

Paper Length: 8-12 pages double spaced.

Presentation Time: 15 minutes

All team members must contribute to both the paper and the presentation (each individual must speak during the oral presentation and each individual must identify within the written document their individual contribution). One student should cover physiology, one student pathology, and three students one peer-reviewed study each of a biomedical approach to tissue/organ repair/replacement. 

The content of paper / presentation should be essentially identical.

The content must include the following three topics and various specific requirements as listed below.

Physiology:  

Composition (cells/matrix), structure, and function of native tissue and how they are related.

Pathology:

Mechanisms of injury / disease-how does injury / disease alter structure and resulting function-what are the consequences of the pathological state (why is repair via medical device essential?)

Medical device approach:

Summarize 3 recent studies derived from the primary literature (a scientific report consisting on an introduction, methods, results, discussion/conclusions) describing 1) the context and relevance of the work with respect to the biomedical problem (pathology), the objective/hypothesis of the study (what did they want to learn), their approach (methods-what did they do), their results (what did they learn), and their conclusions (what do their results mean in the context of the biomedical problem). Studies may range from very basic science (development of novel biomaterials for chemotherapeutic drug delivery, investigation of the effects of mechanical loading on tissue physiology) to very applied (reports of clinical trials for a new heart valve design, design of bioreactors, electrically-powered wheelchairs). This will largely be defined by the maturity of the field your group chooses, tissue engineering is a very young discipline, while heart valves have been in clinical use for decades.

References:  You are not required to provide a “bibliography” which I define as an exhaustive list of every source of information used. You are required to provide “references” for specific facts that are not accepted as common knowledge.

Only archival literature sources may be referenced, including books, textbooks, journal review articles, primary journal articles, patent documents.  On-line sources may be used for your own basic knowledge and as a source of figures.  If you include a figure from a website, it should be referenced in the figure caption.  Website/html references may not be included in the reference list (2 points will be deducted from the final grade per website included in the reference list). 

Rationale-1) websites/links are unstable and subject to discontinuation/movement therefore this is not a permanent archival source of information, 2) websites are not peer-reviewed as most scientific journals, therefore there is no quality control on the content.

Reference style is at your discretion-however it should include 1) in-text citation and 2) final reference list including at least authors, title, journal, volume, year, pages.

For example:

Paper text

………………Damaged endothelial cells release thromboxane A2, a soluble signaling molecule that binds to platelets and increases integrin affinity for fibrinogen.1 ………………..
End of Document reference list

References

1 Webb K and T Boland. “Molecular mechanisms of hemostasis.”  Circulation Research 193: 511-515 (1999).
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