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STOCHASTIC-REACTION DIFFUSION 

SYSTEMS 

Inputs 

 

Molecular mass of diffusing particle 

 

 

Chemical reactions eventually involved in the system and 

their kinetic rates 

 

Initial local concentrations of the species. 

The mathematical core of Redi 

 

Generalized Fick’s first and second laws 

with state dependent diffusion 

coefficients. 

 

Stochastic selection of diffusion and 

chemical reaction events. 



GEMCITABINE DIFFUSION AND TUMOR 

SHRINKAGE 

The reaction-diffusion system involves two compents drug (D), i.e. 

gemcitabine, and tumor cell (T) and the following events: 

 

gemcitabine diffusion (molecular weight of 299.66) 

gemcitabine degradation 

effective interaction of gemcitabine and death of tumor cell 

uneffective interaction of gemcitabine: the tumor cell survives 

tumor growth 

 

 

Tumor size model: 

 

irregular 2D spheroidal tumor  

of 3 mm 
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TIME EVOLUTION OF THE TUMOR 

Duration of gemcitabine treatment: 14 weeks 

Refer to P.Lecca 

(lecca@cosbi.eu) 

for a longer and 

higher-quality 

video of the 

simulation. 

mailto:lecca@cosbi.eu
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