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Introduction: Organization of the 
human intestine
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Introduction: Intestine in Health and Disease
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Introduction: Intestine in Health and Disease

What is the mechanical role of the mucus?

All cells respond to mechanical stimuli



Modelling Epithelial Geometry and Intestinal Motility
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Modelling Epithelial Geometry and Intestinal Motility

Human Colon Histology
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Modelling Epithelial Geometry and Intestinal Motility

Human fecal and mucosal rheology

Rheological properties

Woolley et al., 2013 Srinivasan et al., 2022
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Modelling Epithelial Geometry and Intestinal Motility
Human intestinal pressure waves

Flow characteristics

Chen et al., 2017
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Geometry and Mesh
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Boundary Conditions and Domains
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Mucus Increases Flow Velocity

Volume fractions of the ternary phase Temporal Pressure-Velocity Profile

Two orders of magnitude lower velocity in the inflamed model

Increasing mucus thickness resulted in increased flow velocity
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Mucus reduces shear stress applied on the epithelium
Pa Pa
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Mucus reduces shear stress applied on the epithelium

Lower shear magnitude on epithelium in mucus models

Increased fecal mass output in mucus models
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Why does this matter?

• Shear stress is known to change cell behaviour in intestine (e.g. division, 
differentiation, death, mucus secretion and migration)
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• We hypothesize that mucus modulates the shear stress transferred to 
the epithelium and its absence may cause crypt damage via increased 

mechanical input

• This model could be used for optimizing understanding intestinal biology
and drug delivery applications (e.g. nanoparticles)
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