
Local Delivery of Stem Cell Derived Secretome with Injectable Hydrogels for 
Myocardial Therapy 
 
Renae Waters1, Settimio Pacelli1, Ryan Maloney1, Rafeeq P.H. Ahmed2, and Arghya Paul*1 

 

1
Department of Chemical and Petroleum Engineering, Bioengineering Graduate Program, School of 

Engineering, University of Kansas 
2
Department of Pathology, University of Cincinnati 

 
Recent statistical analysis by the American Heart Association report ischemic heart disease as 
the leading cause of death worldwide. Recently, stem cells have been extensively studied for 
myocardial regeneration due to their therapeutic potential. However, the drawbacks of this 
treatment method include minimal cell retention and the small yield of new cardiomyocytes 
observed not adequately accounting for the level of improved cardiac function. These 
observations provide evidence that the mechanism of repair is paracrine factors released by the 
stem cells. Here our research focus is studying the therapeutic potential of stem cell derived 
paracrine factors (secretome) encapsulated in a nanocomposite hydrogel for the promotion of 
angiogenesis and cardiac regeneration within damaged myocardium. The nanocomposite 
hydrogel comprised of gelatin and nanosilicate exhibits thixotropic behavior making it injectable. 
We demonstrated that adipose stem cell aggregates secrete a significantly higher concentration 
growth factors (VEGF and Angiogenin) with a high proliferative effect on endothelial cells 
(HUVEC) in vitro compared to 2D culture secretome. Also, we demonstrated that a 
nanocomposite hydrogel can modulate the release of these growth factors present in the 
secretome over time. An intramyocardial injection of the secretome loaded nanocomposite 
hydrogel into an acute myocardial infarction rat model (n=5) confirmed significant attenuated 
scar area, improved myocardial angiogenesis and enhanced heart function compared to the 
control groups, three weeks post treatment. These results support the idea that, upon further 
investigation, stem cell derived secretome can potentially be an alternative to traditional stem 
cell therapy for the promotion of cardiac regeneration in ischemic heart disease post myocardial 
infarction.  
 


