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Research work

i. Research Interests: E. Barka is currently interested in the fabrication of biomaterial scaffolds for tissue engineering
applications. She is also interested in the fabrication of delivery systems of drugs and growth factors (Storage,
transport and targeted time and local drug delivery). Specifically, she study the myocardial administration of
growth hormone molecule (GH) via an alginate -scaffold, following in vitro and in vivo evaluation of degradation
and drug-release curves. Briefly, sustained GH-administration enhances angiogenesis and myofibroblast-activation
and ameliorates post-infarction remodelling (Daskalopoulos et al., Growth Factor, 2015). Also, intra-myocardial
GH preserved electrical conduction and repolarization-dispersion at the infarct-border and decreased the incidence
of induced tachyarrhythmias in rats post-ligation (Kontonika, et al., Growth factor, 2017). Furthermore, a
cardiovascular progenitor cell population had the capacity to self-renew and further differentiate to endothelial,
cardiac and smooth muscle cells in vitro and in vivo, using the alginate biomaterial as delivery system of the cell
culture into the myocardium (Maltabe et al., 2017). Also, the medium-term electrophysiologic effect of a pre
vascularized alginate scaffold after implantation in the infarcted rat myocardium is being studied. Specifically,
mesenchymal stem-cells, exhibiting adequate differentiation capacity, were co-cultured with umbilical-vein
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endothelial cells and they were seeded on an alginate-based scaffold. The results revealed low arrhythmogenic
potential, but the long-term effects on repolarization dispersion require further investigation (Kolettis et al., 2018
(Under Review)). The spontaneous uptake of Ca®*-ions is a unique property of alginate hydrogels, which, along
with their high biocompatibility, biodegradability, and morphological similarity to heart tissue, makes them
attractive as scaffolding materials in myocardial tissue engineering applications. The influence of Ca** content on
the molecular structure and the thermodynamic stability of the alginate hydrogel was determined and the results
effectively interpreted the experimental findings, as well. This analysis suggests that in Ca-free or Ca-deficient
alginates spontaneous Ca’* ions uptake can occur from the biological environment and develop, via chelation
reaction, a well-formed and thermodynamically stable hydrogel in situ inside the tissue. Nevertheless, further
increase of Ca-content in alginate structure beyond this peak results in products with poorer thermodynamic
stability (Barka et al, J Biomed Mater Res B Appl Biomater (in press, 2018)).

ii. Research Publications
E.B. has published 8 papers in international peer—reviewed journals and 1 article is under review. She also has 24
presentations in Greek and International conferences.
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