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Materials &Methods

Cystic fibrosis (CF) mucus exhibits altered chemical and viscoelastic features, limiting its clearance and leading to chronic bacterial
infections. Current bacterial culture fails to recreate bacteria communities and microenvironments of lung microbiota. Additionally, it is
difficult to induce representative human multi-bacterial infections in animals.

AIM Engineering a mucus model of pathological CF mucus (Bac3Gel) able to model chemical, structural gradient and viscoelastic properties,
while supporting CF lung microbiota to be applied as a screening platform for antimicrobial studies in the pharmaceutical field
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Fig. 3 Viscoelastic properties of both Bac3Gel and Mucin-Bac3Gel in comparison to those reported for
pathological CF mucus1. Fig. 4 Estimated mesh size of both Bac3Gel and Mucin- Bac3Gel in comparison
to that reported for pathological CF mucus2. The developed mucus models appear to display mucus-like
behaviour. The scale bar corresponds to 25 mm

2. A 3D Mucus model: Bac3Gel
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Fig. 5 CFU count after infecting both Bac3Gel and Mucin-
Bac3Gel with 1000: (A) S. aureus; and (B) P. aeruginosa for 24
hours depicting physiological ranges3. (C) Confocal laser
scanning microscope images of Bac3Gel colonized by P.
aeruginosa, with a close-up view of bacterial aggregates
resembling those (D) observed in CF sputum4.

D

Fig. 6 Antimicrobial treatment of P. aeruginosa infections: (A) Ciprofloxacin
and (B) Tobramycin. The Miniminal Inibitory Concentration (MIC) of Colony
Forming bacteria was determined following the EUCAST guidelines.
Afterwards, both infected Bac3Gel and Mucin-Bac3Gel were treated with
three different concentrations: 0.1, 1 and 10 MIC.
The mismatch determined between planktonic cultures and both infected
Bac3Gel and Mucin-Bac3Gel was three-orders of magnitude higher,
confirming what is extensively stressed by clinics5.
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Fig1. Selected drugs and mucin interaction Fig2. PAMPA and Mucus model test
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However, the 
study of the only 
mucin-drug 
interaction is 
incomplete.
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