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Conclusion
The formulation of novel biomaterials is expected to revolutionize tissue engineering enabling new treatment strategies and

also by improving the quality of life for patients. This collaborative project aims to develop biodegradable stents capable of

regenerating the mucosal layers of the large intestine, specifically in areas typically removed during surgery in patients with

UC and FAP. Although still in its early stage, gelatin-based materials with defined degrees of substitution (GelSH – DS 60,

GelNB – DS 70, GelMA – DS 30) were developed, and initial tests using GelSH and GelNB were performed exploiting VAM. In

parallel, cell encapsulation protocols with fibroblasts were initiated using the same hydrogel matrix. As the project

advances, we aim to develop stents that can closely mimic native tissue both the cellular environment and the mechanical

properties (Viscosity ≈ 104 Pa·s, Yield point ≈ 100 Pa, Young’s modulus between 1.5 and 2.9 kPa) .
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Problem Statement Research Objectives 

2.2 million people affected by 
Ulcerative Colitis (UC) and Familial 
adenomatous polyposis (FAP) in 
Europe1.

These conditions are often treated 
with total proctocolectomy and Ileal 
pouch–anal anastomosis (IPAA), 
procedures associated with high 
morbidity2.

Failure to restore the colon’s 
biomechanical or regenerative 
function3.

Patient’s healthy ileum fibroblasts 
and LGR5+ stem cells

1 Materials Formulation

2 Isolation and expansion of 
patient-derived cells
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• 10’ Physical gelation

• Dose: 56 mJ/cm2

• n= 1.334
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