
1985 

Balding, D. & McElwain, D. L. S

Dr. Balding - Professor of Mathematics, 
Statistics, and Computer Science at the 
University of Newcastle

Dr. McElwain -Professor of Mathematics, 
Statistics, and Computer Science at the 
University of Newcastle

Balding and McElwain performed an experiment where limbal vessels of an animal 
host responds to a Tumor Antigenesis Factor (TAF) planted in the cornea by forming 

new capillaries that then grow into the source. The mathematical model created from 
this experiment produces graphs to show the numerical values that lead the 

mathematicians to develop certain strategies that help heal and develop tools to 
study the anti-angiogenesis further. 

2000

Dr. Levine -  Department of 
Mathematics at Iowa State
Dr. Sleeman - Department of 
Applied Mathematics at the 
University of Leeds
Dr. Nilsen-Hamilton - 
Department of Biochemistry, 
Biophysics, & Molecular 
Biology at Iowa State 

These doctors 
created a 

mathematical model 
that described the 

introduction of 
capillaries in tumor 
angiogenesis as it is 

extended to 
pericytes and 

macrophages in 
regulating 

angiogenesis.

2003

Levine, H.A, Sleeman, B.D, & 
Nilsen-Hamilton, M

Dr. Panetta - 
Mathematics program at Penn 
State and mathematician serving 
as a biomedical modeler at 
Pharmacokinetics Shared 
Resource.
Dr. Fister - Mathematician at 
Murray State University in 
Kentucky

Fister, R. & Panetta, J.C

This chart shows one of the results 
from the experiment. It shows what 

levels of vessel density resulted in the 
largest distance from the tumor’s edge. 

Angiogenesis: the physiological process 
by which new blood vessels form from 

existing vessels. 

Fister and Panetta Equation:
N represents the tumor volume
The parameter r is a growth rate
Θ represents a maximum size of 
the tumor
u(t) represents the 
physician-prescribed treatment 

The equation below tracks 
how certain medications react 
to tumor growth or shrinkage

Pericytes:  contractile cells that 
wrap around the endothelial cells 

that line the capillaries and 
venules throughout the body.



2003 

Nowak, M. A., Michor, F. & Iwasa, Y

Dr. Nowak - Professor of Biology and 
Mathematics at Harvard University

Dr. Michor - Professor of Computational 
Biology in the Department of Biostatistics

Dr. Iwasa - Associate Professor of 
Mathematics at the University of South 
Carolina at Beaufort. 

This mathematical model and design has the 
potential to slow the rate of somatic 

evolution (“the accumulation of mutations 
and epimutations in the cells of a body 

during a lifetime”) which would delay the 
onset of cancer

This equation shows 
the probability that a 

single mutant cell 
starting in position 

one takes of the 
whole compartment. 

*connects to 
consumer statistics 

and probability*

2005

Anderson, A. R. A

Dr. Anderson - 
Chair of the 
Integrated 
Mathematical 
Oncology (IMO) 
department and 
Senior member at 
Moffitt Cancer 
Center.

Dr. Anderson 
completed a 

mathematical model 
examine how the 

geometry of a 
growing tumor is 

affected by tumour 
cell heterogeneity 
caused by genetic 

mutations.

2009

Rockne, R., Alvord, E. C., Rockhill, J. K. & Swanson, K. R.

Dr. Rockne -  Assistant professor in the 
Department of Information Sciences 
within Beckman Research Institute
Dr. Alvord - Scientist at University of 
Washington at Seattle
Dr. Rockhill - Radiation Oncologist at  
UWMC Neuro Oncology Clinic 
Dr. Swanson -  Director, Mathematical 
NeuroOncology; Professor and Vice Chair, 
Neurosurgery,  at the Mayo Clinic

These four 
scientists 
completed a 
mathematical 
model which 
presented an 
extension to a 
reaction-diffusion 
model. The 
scientists 
explored different 
therapy options 
with a virtual 
tumor to see how 
it would react. 

*connects 
to 

geometry*

2014
The Cost of Cancer

Cancer patients were paying nearly $4 billion out of pocket for 
different cancer treatments. A large portion of the $87.8 billion spent 
on cancer-related healthcare in 2014 was paid through employers, 
insurance companies, and publicly funded programs.

*connects to finance*

*connects 
to 

geometry*

https://en.wikipedia.org/wiki/Mutation
https://en.wikipedia.org/wiki/Epigenetic_clock
https://scholar.google.com/citations?view_op=view_org&hl=en&org=1520815244169466896
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