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In native tissues various strong biochemical cues, e.g.
growth factors, are present to guide the endothelial cells
organization towards a vascular tree,1,2 which tend to
resist vascular network remodeling towards a random
organization over time providing long-term functionality
to the network. Therefore, there is a need to strategically
study the spatial and temporal effect of growth factors on
the engineered tissues for designing stable vascular
networks which could further be used as tissue building
blocks for multi-structural tissue engineering.

FTIR analysis confirmed successful crosslinking of gelatin
backbone with methacrylate groups. NMR spectrum
revealed 70% degree of methacrylation in the synthesized
GelMA (Fig. 1B). SEM results confirmed presence of
interconnected microporous structure with average pore
size of 40-80 µm (Fig. 1D). Vasculogenic hydrogels
supported 3D culture of hMSCs in terms of cell viability
and adhesion over a span of 7 days (Fig. 2).

To develop vasculogenic hydrogels and evaluate their
cellular compatibility by using bone marrow derived
human mesenchymal stem cells (hMSC) and human
umbilical vein endothelial cells (HUVEC) in 3D culture
conditions.

The vasculogenic hydrogel was prepared by
photopolymerization of 5% gelatin methacrylate (GelMA)
solution using Irgacure 2959 as photoinitiator. For cell
viability (live/dead analysis) and cell adhesion (DAPI/Alexa
fluor 546 Phalloidin) studies, hMSCs with a seeding
density of 1000 cells/cm2 were used.

Fig. 1. Physicochemical properties of the synthesized GelMA.
Scale bar for (D) is 100 µm.

Fig. 2. Z-stacked confocal micrographs of hMSCs cultured in the
hydrogel for cell viability analysis on day 1 (A) & day 7 (C) and for
cell adhesion analysis on day 1 (B) & day 7 (D). Scale bar is 200
µm.

In future, the optimized vasculogenic hydrogel will be
used for patterning growth factors (e.g., growth factor
mimicking peptides) within the hydrogel and study their
effect on the endothelial cells and/or with co-cultures of
endothelial cells and mesenchymal stem cells.
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