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Islet transplantation has emerged as a promising therapeutic option for achieving long-term glycaemic stability in type 1 diabetes. Despite the potential, transplantation outcomes are limited by early graft loss caused by immune-mediated reactions, chronic inflammation, and non-immune stressors such as hypoxia and oxidative stress (1). One reparative strategy is the development of a supportive microenvironment that not only shields transplanted islets from post-transplant stressors but also mimics the native extracellular matrix (ECM) to promote islet viability and function. Accordingly, this project aims to develop a multifunctional, ECM-mimetic hydrogel to enhance the survival and functionality of transplanted islets. 
Methods: 
We optimised a self-assembling peptide hydrogel for islet encapsulation by co-assembling ECM-inspired motifs, including laminin- and fibronectin-derived peptides. The combination formed a biocompatible, biodegradable, and biomimetic scaffold that supported INS-1E β-cell function and enhanced cell survival.
INS-1E β-cells and pluripotent stem cell (PSC)-derived islet cell clusters were encapsulated within the hydrogel to evaluate cell survival, insulin expression, and glucose-stimulated insulin secretion (GSIS).
To address key post-transplant stressors, the cytoprotective potential of bioactive agents, including metformin and fucoidan, was assessed within the hydrogel system under hyperglycaemic and pro-inflammatory cytokine conditions (IL-1β, TNF-α, IFN-γ).
Results: 
The ECM-mimetic hydrogel supported INS-1E β-cell function and enhanced cell survival, while maintaining insulin expression in PSC-derived islet clusters. Metformin preserved GSIS and reduced apoptosis under hyperglycaemic conditions, and fucoidan significantly reduced apoptosis under pro-inflammatory cytokine stress. These results provide a strong rationale for integrating metformin and fucoidan into the ECM-mimetic hydrogel to further support β-cell survival and function.
Conclusion:
This study aims to establish a translational ECM-mimetic hydrogel platform complemented with bioactive agents to enhance long-term islet graft survival and function, offering a more effective and durable cell-based therapeutic strategy to improve glycaemic control in individuals with T1D.
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