Nazev ramcového tématu
cesky/anglicky

Anotace (Cesky)

Anotace (anglicky)

Skolitel

Skolitel-

specialista

Cislo a nazev
projektu/grantu

lantabilnich

Fipravu imp
kardiovaskularnich nahrad
cardiovascular replacements

Optimization of 3D bioprinting on decellularized
scaffolds for preparation of implantable

Optimalizace 3D biotisku pro p

Kardiovaskularni  chirurgie ¢eli nedostatku vhodnych
biomateriald pro cévni nahrady a zaplaty. Autologni §tépy
maji omezenou dostupnost a zatézuji pacienta moznymi
komplikacemi zpisobenych pii odbéru. Allogenni S§tépy
vykazuji Spatné dlouhodobé prichodnosti a vyzaduji
podavani imunosupresivni 1é¢by. Decelularizované tkanové
nosi¢e diky minimalizaci imunogenicity poskytuji vhodnou
mechanickou strukturu, ovSem nejsou vhodné pro piimou
implantaci vzhledem k vysoké trombogenicité. Modifikace
decelularizovaného nosi¢e pomoci imunitné privilegovanych
kmenovych buncék (alogennich) spolu s kultivaci v
bioreaktoru umozni pfipravit ndhradu s minimalizovanou
trombogenicitou a schopnosti nasledné remodelace v téle.
Vyuziti 3D biotisku umozni kontrolovanou pfipravu a
recelularizaci téchto nahrad. Cilem prace je navrh a
optimalizace procesu biotisku na planarni a tubulami
deceluarizované a lyofilizované nosi¢e. Z hlediska
optimalizace procesu biotisku je nutné uvazovat morfologii
samotnych tkani, tak moznost fizeni nanaseni hydrogelt a
bunééné suspenze véetné zmény koncentra¢nich gradientu.
Ptipravené nosi¢e budou nasledné kultivovany v pritokovych
reaktorech, kde bude sledovana diferenciace kmenovych
bun¢k smérem k hladkému svalu a endotelu a dale budou tyto
nosi¢e implantovany do zvifeciho modelu. Optimalizace
systému, protokol ptipravy a osidleni tkané by mél sledovat
pozadavky z hlediska GLP/GMP legislativy.

Cardiovascular surgery faces lack of suitable biomaterials for
vascular grafts and patches. Autologous grafts have limited
availability and burden patient with possible complications
during their harvest. Allogenous grafts have poor long-term
patency and  require  immunosuppressive  therapy.
Decellularized tissues have minimized immunogenicity with
good mechanical properties. However, they are not suitable
for direct implantation due to its high thrombogenicity.
Modification of decellularized substrate with immune-
privileged cells followed by cultivation in bioreactor allow the
preparation of a replacement with minimized thrombogenicity
and the ability of subsequent remodeling in the body. The
general aim of the work is the design and optimization of the
bioprinting process on planar and tubular decellularized and
lyophilized carriers. In terms of optimizing the bioprinting
process, it is necessary to consider the morphology of the
tissues themselves, as well as the possibility of controlling the
application of hydrogels and cell suspension, including
changes in concentration gradients. The prepared carriers will
then be cultured in flow bioreactors where the differentiation
of stem cells towards smooth muscle and endothelium will be
evaluated. Next these conduits will be implanted into an
animal model. System optimization, tissue preparation and
colonization protocol should follow the requirements of GLP /
GMP legislation and standards.
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