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Cell dynamic evolution as Active Bio Soft Matter

Single Cell Dynamics Collective Cell Dynamics
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µ  = Random Motility Coefficient

P  = Persistence Time

ni= number of Square Displacement
for each cell

M= number of cells
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Single Cell Migration Assays
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Diffusion Logistic Growth

Wound Healing Assay

Wound Healing Assay
𝑢 = cell density
t = time
x = position
𝑢== carrying capacity
k𝑢= = proliferation rate
µ = diffusivity

Alberts et al. Essential Cell Biology, 2009
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Collective Evolution of Epithelial Cells
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Collective Evolution of Epithelial Cells
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Cancer Growth and Invasion Modelling
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Cancer Growth and invasion: Spheroid Model
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Cancer Growth and Invasion Modelling

(i =1,2, …) Tumor viable species, dead tumor, 
host tissue and interstitial fluid

𝝫: Concentration
J: Cell flux
u: Cell velocity
S: Source of cells
𝛌: Necrosis/Mitosis/Mutation rates
n: substrate concentration

Matematical model + numerical simulations

Cristini et al., Clinical Cancer Research 2005
Bearer et al., Cancer Research 2009



Cancer Growth and Invasion Modelling

Diffusional Instability model

Cristini, Caserta et al., Clinical Cancer Research 2005



Cancer Growth and Invasion: Experiments

Isotropic 10 % FBSIsotropic 0 % FBS

C

Chemotaxis 100% FBS Chemotaxis 10% FBS 
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• The dynamic evolution of both isolated and collective cells can be efficiently

investigated in vitro by Time-lapse Microscopy and image analysis

• A transport phenomena bioengineering approach can be efficiently used to describe

the dynamic evolution of cell populations

• Cell dynamic behavior is driven by concentration gradients

Main Results
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