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A new mathematical model for cell motility
with nonlocal repulsion from saturated areas
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The main purpose of this work is the mathematical modelling
of large populations of cells under different deterministic inter-
actions among themselves, in balance with random diffusion.
We focus on cell-cell interaction mechanisms for a single popu-
lation confined to an isolated domain. We derive a macroscopic
mathematical model including a nonlocal saturation coefficient
depending on a crowding capacity, as part of a nonlocal drift
term. Then, this capacity acts as a threshold above which re-
pulsion effects appear. This macroscopic model is approached
using two different microscopic discrete models based on Eu-
lerian or Lagrangian reference systems, respectively.

Acknowledgements

This research was initially conducted while CGF visited Uni-
versity of Seville thanks to the Feder project entitled Diferentes
Perspectivas para Modelos Biomatemdticos: Modelizacion,
Andlisis y Aproximacion (US-1381261). At present FGG and

MPL are supported by project PID2023-149182NB-100, and
AS is supported by project PID2023-149509NB-100.

References
[1] N.J. Armstrong, K. J. Painter, and J. A. Sherratt, A continuum approach
to modelling cell-cell adhesion, J. Theoret. Biol. 243 (2006), no. 1, 98—
113.

[2

—

A. Buttenschon and T. Hillen Nonlocal adhesion models for microor-
ganisms on bounded domains, SIAM J. Appl. Math. 80 (2020), no. 1,
382-401.

[3

=

J. A. Carrillo, H. Murakawa, M. Sato, H. Togashi, and O. Trush, A pop-
ulation dynamics model of cell-cell adhesion incorporating population
pressure and density saturation, J. Theoret. Biol. 474 (2019), 14-24.

[4] H. Murakawa and H. Togashi, Continuous models for cell-cell adhesion,
J. Theoret. Biol. 374 (2015), 1-12.

[5] J. P. Pinasco, V. Semeshenko, and P. Balenzuela, Modeling opinion
dynamics: theoretical analysis and continuous approximation, Chaos
Solitons Fractals 98 (2017), 210-215.

*Departamento de Ecuaciones Diferenciales y Andlisis Numérico, Universidad de Sevilla, Campus de Reina Mercedes, C/Tarfia S/N 41012 Sevilla (SPAIN).

Email: cgferrari@gmail.com

+Departamento de Ecuaciones Diferenciales y Andlisis Numérico, Universidad de Sevilla, Campus de Reina Mercedes, C/Tarfia S/N 41012 Sevilla (SPAIN).

Email: guillen@.us.es

iDepartamento de Ecuaciones Diferenciales y Andlisis Numérico, Universidad de Sevilla, Campus de Reina Mercedes, C/Tarfia S/N 41012 Sevilla (SPAIN).

Email: mpperez@.us.es

§Departamento de Ecuaciones Diferenciales y Andlisis Numérico, Universidad de Sevilla, Campus de Reina Mercedes, C/Tarfia S/N 41012 Sevilla (SPAIN).

Email: suarez@.us.es



