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[TepiAnyn:

Ykomdg TG SMAMUATIKNG epyociag eivol 1 avamtuén evog tprodidotatov (3D) in vitro povtédov
TOV OYYEL0KOD GULOTHUOTOS OEOTOIOVTOS PLOUAMKA e ONUOVTIKEG KAMVIKEG £QPOPUOYES OTNV
OVOYEVVITIKT] 10TPIKT KOl LLE TPMTOYEVT] Kol BAACTIKA avBpwmiva koTTopa. ['a tov suykekpipuévo
oKomd avOpomiva evoodnitaxd kKbtTapa tpoepydpeva amd Tov opedito Aopo (HUVECS) kabog
Kot avOpdTIvVeL HECEYYVUOTIKG KOTTOpO TpoegpyOueva amd tov pvedd tov ootmv (hMSCs)
KoAMEPYNONKAY HEGO G TOPDOON IKPIOUATO LE BACGT TO KOAAOYOVO €1TE OC LOVI PN KOTTAPO EiTE
®¢ opapoedn). H dnovpyia dopdmv mov mpocopotdlovy ayyeio mopatnpOnke e CUVEGTIOK)
wkpookomnio. @Oopiopov (confocal fluorescent microscopy) kar a&lodoynOnke pe teXVIKEG
poprokng Proroyioc. Emmpocheta, yio v mapoatipnon e aAANAEnidpaong LETOED TOV VAIKOV
KOL TOV KUTTOPIKOV TANOVoUGV 0AAG Kot Y10 TOV YOPOKTNPIGUO TNG OVOSLUUOPPOONS TNG SOUNG
TOV VOV TOV KOAOYOVOL, YPNOILOTOMONKE TOALQ®MTOVIKY pikpookomio. eBopiopod (multi-
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photon excitation fluorescence microscopy) kafd¢ Kol PAGUATOCKOTI TOAMONG OeVTEPNG
apuoviknc (Polarization Second Harmonic Generation Microscopy).

Abstract

The generation of in vitro vascularized tissue engineered constructs remains one of the major
scientific challenges in the field of regenerative medicine. Despite recent advances, a functional
and stable in vitro vascular network that effectively mimics the in vivo vascular tissue has yet to
be developed. Successful vascularization in vitro will not only enable the use of larger engineered
implants, which are essential for clinical applications, but also pave the way for better
understanding of molecular mechanisms that govern vasculogenesis/angiogenesis. Collagen—
glycosaminoglycan (CG) scaffolds are biomaterials with established clinically application in
induced skin regeneration. CG scaffolds have shown significant regenerative capabilities that arise
from their physicochemical properties. In this study, the in vitro vascularization of CG scaffolds
was evaluated by co-culturing human umbilical vein endothelial cells (HUVECSs) with human
mesenchymal stem cells (hMSCs) that act as pericytes to promote stabilization of the vascular
structure. The vasculogenic potential of 3D spheroids consisting of HUVECs and hMSCs was also
assessed. Collagen matrix remodeling, induced by the formation and the temporal evolution of the
vascular structures, was monitored via time-lapsed multi-photon fluorescence imaging and second
harmonic microscopy (SHG). Time-lapsed 3D polarization-depended second harmonic generation
(PSHG) was utilized to quantify collagen remodeling during vascular-like network formation at
um resolution. Results demonstrate that CG scaffolds can support the formation of 3D vascular-
like network for up to 10 days. SHG and PSHG studies suggest the reorganization of the collagen
fibers, probing the dynamic crosstalk between the cells and the scaffold. The above results reveal
the promising role of the CG scaffold in vascular tissue engineering as well as a novel method to
study cell-matrix interactions inside 3D collagen-based tissue models.
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