Department: Biomedical Engineering Course Number: BME 325
Title: Biotransport (Tuesdays and Thursdays 12:30 PM—1:45 PM Fall 2025)

Instructor:  Zhangli Peng < zhpeng@uic.edu>

Office hour: Fridays 10:30 to 11:30 am (via Zoom https://tinyurl.com/5t3pk8nj)
Lectures: Lectures will be delivered in person. Remote learning can ONLY be requested
by the student through the Disability Resource Center (DRC).

Classroom: 236 SEO.

Teaching Assistant: Nima Mostafazadeh <nmosta5@uic.edu>
Office hour: 5-6 pm Mondays (via Zoom https://tinyurl.com/5t3pk8nj)

Contact information:
Clinical Science North (CSN) 164F
zhpeng@uic.edu

Course Description: Basic principles of biotransport, fluid mechanics, and their
applications to characterize transport processes in biological system. It includes
momentum transport, mass transport, and energy transport.

Prerequisites:
MATH 220 and BIOS 100 and BME 205

Required Textbook:
Elger, DF., LeBret, BA., Crowe, CT, Roberson, JA. Engineering Fluid Mechanics,
Wiley. 10" edition.

Suggested readings
1. A more advanced book on biotransport: Truskey, GA. Yuan, F. Katz, DF.
Transport phenomena in biological systems Prentice Hall. 1% or 2" editions
(hardcopies available at UIC Richar J. Daley Library).

2. A more advanced book on fluid mechanics: C. Pozrikidis, Fluid Dynamics:
Theory, Computation, and Numerical Simulation, Springer, 3rd ed. 2017
(available online via the library and it has been put in the Bookshelf tool in
Blackboard).

Course objectives
e Understand the basic principles and equations of fluid mechanics
e Apply basic principles of fluid mechanics to understand several transport
phenomena in biological systems
e Introduction of mass transport in biological systems



Topics covered

e Basic properties and parameters of fluid

e Fluid statics

e Fluid kinematics

e Conservation relations and boundary conditions

e Constitutive relations

e Laminar and turbulent flow

e Application of momentum balances

e Differential form of the equation of conservation of mass (Continuity)

e Differential form of the conservation of linear momentum and Navier-Stokes
equation in three dimensions

e Fluid motion with more than one dependent variable

¢ Dimensional analysis and dimensionless groups

¢ Low Reynolds-number flow

e Simple shear flow and tube flow

e Bernoulli’s equation

¢ Biomedical Applications: Viscosity of body fluids, whole blood rheology, blood
flow profiles, mechanosensing of flow, red blood cell mechanics, mechanics of
blood vessels, microfluidics/nanofluidics (inertial, acoustic, electrokinetic).

e Introduction to mass transport and molecule diffusion

Grading System

Pre-class assignments (9) 10% * Late homework or assignment is not accepted.
Homework (15) 30% * Late homework or assignment is not accepted.
Midterm and final exams or projects  50%

Attendance 10%

All homework and exams will be submitted through Gradescope tool in Blackboard.

If there are any potential grading errors, you must discuss with your TA for potential
correction within a week after you receive your graded exams or classwork.

If less than 50% of the students get A, the scores of every student will be increased until
50% get A. If more than 50% get A, the scores will not be changed.

A:90-100; B: 80-89.9; C: 70-79.9; D: 60-69.9; F: <60.

Disability Accommodation

The University of Illinois at Chicago is committed to maintaining a barrier-free
environment so that students with disabilities can fully access programs, courses,
services, and activities at UIC. Students with disabilities who require accommodations
for access to and/or participation in this course are welcome, but must be registered with
the Disability Resource Center (DRC). You may contact DRC at 312-413-2183 (v) or
312-413-0123 (TTY) and consult the following:




http://www.uic.edu/depts/oaa/disability resources/faq/accommodations.html

Academic Integrity

As an academic community, UIC is committed to providing an environment in which
research, learning, and scholarship can flourish and in which all endeavors are guided by
academic and professional integrity. All members of the campus community—students,
staff, faculty, and administrators—share the responsibility of insuring that these standards
are upheld so that such an environment exists. Instances of academic misconduct by
students will be handled pursuant to the Student Disciplinary Policy:
http://www.uic.edu/depts/dos/studentconduct.html

If you have experienced sexual assault, domestic/dating violence, stalking, or harassment,
there is help available on campus. The Campus Advocacy Network provides free and
confidential services to UIC students, faculty, and staff who have experienced or are
experiencing interpersonal violence. If you would like to speak with an advocate, please
contact CAN at can-appointment@uic.edu, call (312) 413-8206, or stop by the CAN
office at 1101 W. Taylor St. To learn more, visit CAN’s website at https://can.uic.edu/.



http://www.uic.edu/depts/oaa/disability_resources/faq/accommodations.html
http://www.uic.edu/depts/dos/studentconduct.html
mailto:can-appointment@uic.edu
https://can.uic.edu/

