Development of biomimetic mucus gel material
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All the epithelial surfaces of the internal cavities and organs in the body are covered by a mucus gel4

. 2

. Due to its location and properties, the mucus gel is involved, inter alia, in the mucosal lubricity, prevention of the infection of the underlying tissues by pathogens and regulation of the passage of elements that reach the mucosal surfaces1

. The main component of this gel are mucins, which are a family of glycoproteins
In ongoing studies in our laboratory, we are investigating the preparation of a biomimetic mucus gel using porcine gastric mucin Type II and Type III and various covalent crosslinking strategies using genipin and glutaraldehyde. We are using small deformation rheology to probe the viscoelastic properties of these materials and to identify the best gelling strategies. Also, we are using asymmetric flow field-flow fractionation with multidetection, to probe the crosslinking of mucin at the molecular level. The biomimetic mucus gel material sought will have many applications, such as serving as the basis for subsequent studies to address interactions with chitosan and nanostructured materials while recreating the physiological context, to analyse the permeation of molecules through the mucus layer and to deepen our knowledge of the relationships of the microbiome with the mucus gel and the relationships between different bacterial populations in the mucosa.  
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