
Multiscale Model of Human 
Pathogen Growth on Fresh 
Produce 
 
Alexander Warning and Ashim K Datta 
9 October 2014 



Contents 

- Problem Formulation/Schematic 
- Geometry Acquisition from µCT 
- Numerical Implementation 
- Governing Equations 
- Validation 
- Results 
- Future Work 



Problem Formulation/Schematic 



Problem Formulation/Schematic 

E. coli 



Geometry Acquisition from µCT 



Numerical Implementation 



Governing Equations 
Carbon (Glucose), Nitrogen (Ammonium), Oxygen, and Chemoattractant Transport 
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Governing Equations 
Drift Velocity 
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Results, contd. 

Growth Gradients Dispersion 



Conclusions/Challenges 
- Geometry has limited effect on colony morphology 

 
 

- Through a mechanistic model, most food safety 
growth models can be reduced to a single individual 
based model instead of needing a database 
 
 

- Internalization and dispersion is only understandable 
through an IbM that incorporates nutrient and 
chemoattractant concentration fields 
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