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INTRODUCTION: Collagen is known to be the 
most abundant extracellullar matrix protein present 
around human pancreatic islets (hIslets) [1], and it 
can be imaged in a label-free way using non-linear 
microscopy [2]. β-cells are a hormone producing 
cell type in hIslets, which are responsible for the 
insulin regulation. hIslet-derived exosomes (exo) 
can enhance the epigenetic and/or hormonal 
signals that control native insulin release and 
regulation in differentiated stem cells.  

We aim to develop an in-vivo like pancreatic 3D-
model, and conclude about stem cell clusters-
matrix interactions during in-vitro pancreatic β-
cell differentiation. 

METHODS: Induced Pluripotent Stem Cells (iPS) 
were cultured in suspension to promote cell 
clustering. Human pancreas tissue (hPanc) and 
isolated hIslets were purchased. Collagen 
hydrogels were performed by mixing collagen type 
1 (COL1) with Hepes buffer and NaHCO3. Cell 
clusters were encapsulated within the hydrogels. 
Conditioned media from h-islets was used to 
isolate exosomes, which were encapsulated within 
COL1 hydrogels. Second Harmonic Generation 
(SHG) was used to imaging collagen in a label-free 
way.  

RESULTS: Label-free SHG imaging of hPanc 
collagen matrix showed a fibrillar network 
organization (Fig 1A). Typical fibrillar structure of 
collagen, in hydrogels, is concentration dependent. 
1.5 mg/mL of COL1 hydrogels allowed cell cluster 
remodeling of the matrix, while 3 mg/mL 
entrapped the cell clusters (Fig. 1B). Furthermore, 
we functionalized COL1 hydrogels (1.5 mg/mL) 
with hIslets exosomes (Fig. 2). The paracrine 
behavior of these smart-matrices will be further 
explored on stem cell clusters differentiation 
towards pancreatic β-cells.  

DISCUSSION & CONCLUSIONS:  

SHG can be used for the label-free imaging of 
collagen, in-vitro and in-tissue. Collagen hydrogels 
can be used to encapsulate stem cell clusters as 
well exosomes. Thereby, we hypothesize that 
exoCOL hydrogels might help to promote the in-

vivo like context necessary to drive cell 
functionality and phenotype. 
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Fig. 1: Label-free imaging of collagen. A. imaging 
of hPanc: SHG collagen (grey) and autologous 
cell auto-flurescence (green). B. SHG imaging of 
COL1 hydrogels (top; grey) and viability of 
encapsulated iPS clusters (Down; live cells/dead 
cells).Bar = 50 µm. 
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Fig. 2: SHG imaging of functionalized COL1 
hydrogels (grey; 1.5 mg/mL) with hIslets exosomes 
(green). 
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