BMEG 602
Spring 2019
Interfacial phenomena in living and non-living systems
Instructor:
Jeremy Hardinger
Office:

ESB 443
Phone:

304-293-9336
Email:

jhardin4@mail.wvu.edu
Class:

MWF 1:00 PM – 1:50 PM
Location:
ESB 215
Office Hours: MW 10:00 AM-12:00 PM
Recommended text: Ultman and Baskaran, Biomedical Mass Transport and Chemical Reaction: Physicochemical Principles and Mathematical Modeling


Course Description: This course will introduce concepts related to the interfacial phenomena in living and non-living systems. Specific topics covered include the free energy of formation of the interface, statistical mechanics, and interfacial phenomena that emphasize the chemical natures of living and non-living systems. 
Prerequisites: graduate standing in biomedical engineering or consent of instructor. 
Course Objectives:
1. Students will be able to model and predict molecular interactions based on fundamental theories in statistical mechanics, thermodynamics, and transport theory using analytical and numerical techniques.
2. Students will use software to model atomic and molecular interactions and their kinetics. 

3. Students will be able to develop their own software to model such interactions. 

4. Students will demonstrate a knowledge of concepts about interfacial phenomena between living and non-living systems. 

5. Students will be able to expand simple molecular interactions to large, macromolecules found in biological systems. 

6. Students will be able to connect microscopic concepts to macroscopic phenomena to model observable phenomena such as metabolism, biosynthesis, and bio-separation (membranes). 
7. Students will be able to apply modeling techniques to predict the behavior of nano-scale systems. 

Course Policies (exceptions at discretion of instructor):

1.
There are no make-up exams.
2.
All problem sets are due at the beginning of class or at the stated time.

3.
A late assignment = no assignment.

4.
Exam grading appeals must be submitted in writing on the day the exam is returned.  If you miss that class, you lose the opportunity for regrading.

5.
Any classes canceled due to inclement weather (or for any other reason, such as fire alarms) will be rescheduled.

6.
If the fire alarm goes off during an exam, the resolution of the situation is solely at the discretion of the instructor.

7.
Your cellular phone should be turned off during class.  If your cellular phone rings during class, your final grade will be reduced by one percentage point, and you will be asked to leave the class and not return on that day.  You will still be responsible for all material covered in class.  If this happens to be during an exam, you will be evaluated on the portion of the exam completed before being asked to leave.

8.
You may (and are encouraged to) work in groups on problem sets.  However, what you submit must be your own work.  Assignments that are obviously copied will receive no credit.
9.
Problem sets and exams should be neat and easy to follow.  Each problem should start on a new page (exception – very short problems at beginning of semester).  Credit will be deducted for sloppy work that is hard to follow.  

10.
Your answer to a problem on an exam or on a problem set should be boxed, have units as appropriate, and have the correct number of significant figures.  There will be a 20% deduction, per occurrence, for answers which significantly exceed the correct number of significant figures.  There will also be a 20% deduction for missing or incorrect units.  You should round off only the final answer to the correct number of significant figures.  If you round off intermediate calculations, thereby making your final answer inaccurate, significant credit may be deducted.

11.
Problems should be worked in the units provided (SI or American).  No credit will be given on exams or on problem sets for problems not worked in the units provided.  This means that no credit will be awarded if you convert a problem in American units to SI, work the problem in SI units, and convert the answer back to American units (or vice-versa).  Credit will also be deducted for missing or incorrect units.

12.
If you do not participate in the design project as part of your assigned group, your grade for the entire course will automatically be an F, regardless of other grades earned in this class.

13. Email is the official method of communication for the class. You are expected to regularly check your email. 

Grading:
2 Exams @ 17.5%

35%




2 Closed-Book Quizzes @ 7.5%
15%




Final Exam   

15%




Problem Sets

15%




Design Project

20%

Grades:
The nominal grading scale is 
(90%
A






(80%
B






(70%
C






(60%
D






<60%
F




At the instructor’s discretion, this scale may be lowered, but not raised.
Problem Set Description: Problem sets will be due one week from the date assigned. The point value for each assignment will be given at the time it is assigned. Students may work together, but must work out their own solutions. Late assignments or copied assignments will receive no credit. 

Project Description: All students will be required to participate in a group project due one week before the end of the semester. The project will involve creating a large software package that incorporates many principles learned in the course. Grades will be based on a report detailing the development and operation of the software (70%) and a presentation demonstrating its use (30%). 
Tentative Course Schedule:
	Week
	Topic
	Due

	1
	Introduction to Thermodynamics
	

	2
	Thermodynamics Examples
	PS 1

	3
	Introduction to Transport Phenomenon – Mass Transfer
	

	4
	Introduction to Reaction Engineering/Kinetics
	PS 2

	5
	Reactions on a Surface – Combining Mass Transfer with Kinetics
	

	6
	Reactions on a Surface – Examples
	PS 3

	7
	Introduction to Statistical Mechanics 
	

	8
	Continued Statistical Mechanics
	PS 4

	9
	Biological Structures 
	

	10
	Application of Reaction Engineering to Biological Systems 
	PS 5

	11
	Application of Transport to Biological Systems
	

	12
	Interfacial Phenomena between Living and non-Living Systems
	PS 6

	13
	External stimuli on Biological Systems 
	

	14
	Examples of Modeling and Project Workshop
	PS 8

	15
	Project Presentations
	

	16
	Project Presentations
	


	Academic Integrity:
	The integrity of the classes offered by any academic institution solidifies the foundation of its mission and cannot be sacrificed to expediency, ignorance, or blatant fraud. Therefore, I will enforce rigorous standards of academic integrity in all aspects and assignments of this course. For the detailed policy of West Virginia University regarding the definitions of acts considered to fall under academic dishonesty and possible ensuing sanctions, please see the Student Conduct Code at http://campuslife.wvu.edu/r/download/180235. Should you have any questions about possibly improper research citations or references, or any other activity that may be interpreted as an attempt at academic dishonesty, please see me before the assignment is due to discuss the matter.

	Inclusivity Statement:
	The West Virginia University community is committed to creating and fostering a positive learning and working environment based on open communication, mutual respect, and inclusion. If you are a person with a disability and anticipate needing any type of accommodation in order to participate in this class, please advise me and make appropriate arrangements with the Office of Accessibility Services (293-6700). For more information on West Virginia University's Diversity, Equity, and Inclusion initiatives, please see http://diversity.wvu.edu


