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Type 1 Diabetes mellitus (T1D) is an autoimmune disorder that 
impairs pancreatic islets and blood glucose regulation. Islet cell 
transplantation is a promising treatment, but direct and indirect 
antigen recognition lead to graft rejection by the immune system. To 
aid graft survival, delivery of soluble tolerogenic factors locally such 
as trophoblast extracellular vesicles (EVs) which contain 
immunomodulatory factors that play a role in fetal immune tolerance 
that can be used to develop tolerogenic therapies.  

This study aims to develop a synthetic hydrogel composition for 
hydrolytic and proteolytically degradable devices capable of 
sustained EV release. The efficacy of the hydrogel devices will be 
assessed by quantifying EV release over time in vitro via 
fluorescence spectrometry. 

Fig 1. Hydrogel components and compositions for each experimental group
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Further work will include optimisation for the degradable 
PEG-DBCO hydrogel composition regarding gelation duration. Once 
optimised, the release kinetics will be reassessed with each of the 
four groups with or without simulated degradation conditions with 
collagenase treatment to determine impact of degradation on the rate 
of EV release. EV release kinetics will also be assessed through 
fluorescence microscopy. Further studies will also assess different 
loading densities to accurately assess kinetics.
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Results

All four hydrogel compositions were tested for successful gelation 
with and without the inclusion of EVs. Three of the four desired 
compositions gelled within an adequate amount of time of 15 
minutes, however, the degradable PEG-DBCO gel had a gelation 
time greater than an hour. This hydrogel formulation requires 
further optimisation and was excluded from current release 
studies. Based on the concentration release per day, the degradable 
PEG-mal hydrogel releases a higher payload within the first 48 
hours when compared with the non-degradable counterparts. The 
non-degradable PEG-mal and PEG-DBCO show similar trends in 
release over the 12 day period.
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Fig 4. (A) EV release measured per day 
for 12 days (B) Cumulative percent of 
EV release measured for 12 days (C) EV 
release measured as percent release over 
12 days for 30 uL degradable PEG-mal, 
non-degradable PEG-mal and 
non-degradable PEG-DBCO hydrogel 
systems encapsulating EVs at a loading 
density of 10ug per hydrogel

Fig 2. Simplified method for EV growth, collection, isolation, and integration into 
hydrogel composition.

Fig 3. Hydrogel matrices for each gel composition


