
 
 

 

Computational modeling of the behavior of biomarker particles of 
colorectal cancer in fecal matter 

 
Suárez Guerrero G.1, Vallejo Morales E. 1, Hoyos Palacio L. 2 

1 Research Group in Mathematics (GMAT), Engineering School 
Universidad Pontificia Bolivariana, Cir.1 #70-01, 050031 Medellín, Colombia 
gustavo.suarez@upb.edu.co and esteban.vallejo@upb.edu.co, www.upb.edu.co  

 
2 Research Group in Systems Biology, Medicine School 

Universidad Pontificia Bolivariana, Cir.1 #70-01, 050031 Medellín, Colombia 
lina.hoyos@upb.edu.co, www.upb.edu.co 

 

Key-words: Colorectal adenocarcinoma, Mathematical model, Computational Simulation, Fecal 
Matter, Biomarker Substance. 

 
Colorectal adenocarcinoma is one of the carcinogenic diseases that most affects the health of the world 
population [1].  This disease is manifested biologically by the segregation of biomarker substances in 
the human system. A great problem once the disease is presented, is the low probability of discovering 
at an early stage the substances that indicate the appearance of adenocarcinoma, a condition that, if 
solved, would allow the application of more effective treatments, less invasive procedures and reduce 
the harmful advance of cancer development [2]. Also, the propagation of malignant cells in the blood 
has been studied modeling the events of intravasation [3], which is why mathematical modeling and 
computational simulation of the diffusive behavior is necessary. This paper presents the development 
of a computational simulation for the study of the transport behavior of particles segregated through 
colon lumen. Flow conditions, characteristics and properties of the viscous medium are determined, 
and the study domain is defined. A mathematical description is elaborated to represent the behavior of 
the phenomenon by means of constitutive laws of the biosystem. A numerical-computational model is 
constructed which makes possible the analysis of the different behavioral conditions; in this paper one 
of the multiples settings is showed. The computational implementation is done using Finite Element 
Method and particles with a refinement of the grid controlled. The results have been plotted by surface 
curves. Concentration levels are obtained at several points of interest, including concentrations at the 
fecal material-substance that could be used to detect abnormal amount associated with colorectal 
adenocarcinoma. The research is oriented in the search of alternatives that allow the detection of 
colorectal cancer in its early stage. 
 

REFERENCES 

[1] O’Connell, J.B., Maggard, M.A., Ko, C.Y.: Colon cancer survival rates with the new American 
Joint Committee on Cancer sixth edition staging. Journal of the National Cancer Institute 96(19), 
1420–1425, 2004. 

[2] Zhang, B., Yan, Y., Shen, Q., Ma, D., Huang, L., Cai, X., Tan, S.: A colon targeted drug delivery 
system based on alginate modificated graphene oxide for colorectal liver metastasis. Materials 
Science and Engineering C 79, 185–190, 2017. 

[3] A. Bethge, U. Schumacher, and G. Wedemann: Simulation of metastatic pro-gression using a 
computer model including chemotherapy and radiation therapy. Journal of Biomedical 
Informatics, vol. 57, pp. 74–87, 2015. 


	Suárez Guerrero G.1, Vallejo Morales E. 1, Hoyos Palacio L. 2
	Key-words: Colorectal adenocarcinoma, Mathematical model, Computational Simulation, Fecal Matter, Biomarker Substance.

