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The interactions of ions flowing through 
biological systems have been a central topic 
in biology for more than 100 years.  Flows of 
ions produce signaling in the nervous 
system, initiation of contraction in muscle, 
coordinating the pumping of the heart and 
regulating the flow of water through kidney 
and intestine. Ion concentrations inside cells 
are controlled by ion channel proteins 
through the lipid membranes. In this talk, a 
continuum model is derived from the 
energetic variational approach, which 
include the coupling between the 
electrostatic forces, the hydrodynamics, 
diffusion and crowding (due to the finite size 
effects).  The model provides some basic 
understanding of some important properties 



 
 
About the conference 

 
The Front Range SIAM Student Chapters 
are sponsoring the 10th Annual Applied 
Mathematics Regional Student (aka 
FRAM) Conference. This event allows 
students from all universities along the 
Front Range to learn about new 
developments in Applied Mathematics 
and promotes interest in the field. 
Additionally, this event is open to both 
undergraduate and graduate students.


