
A free boundary problem (FBP) consists of a system of partial 
differential equations in a domain with unknown boundary, which 
needs to be solved simultaneously with the unknown boundary of the 
domain. Such problems increasingly arise in models of bio-medical 
processes. Examples include cancer growth with treatment aimed at 
decreasing the growing unknown boundary, growing plaque in cardiac 
artery (which, by blocking the artery, will result in heart attack), 
chronic or diabetic dermal wound (which, if not healed in proper time, 
may require amputation), cartilage shrinkage in rheumatoid arthritis, 
and fungal skin infection (which, if not treated, may spread over the 
whole body).

Each of the aforementioned diseases was modeled as a FBP, and 
numerical simulations of the models were performed and used to gain 
understanding and to make recommendations for effective treatments 
in experimental studies or in clinical trials. However, not much has 
been done in terms of rigorous analysis of these models. In this talk, I 
will briefly review such models and then proceed to describe some 
theoretical  results for simplified versions of the models, showing that 
these results actually capture, in some “generalized” sense, those 
derived from the numerical simulations. I will also state some related 
open problems.
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