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Uplatnenie vysledkov projektu

Ziskané vysledky sa uplatnia v ramci tkanivového inzinierstva a regenerativnej mediciny, pri
priprave arteficialnych nahrad uretry. Po vykonani dalSich testov, najma na drovni
animalnych modelov predpokladame translaciu vysledkov do klinickej praxe.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Vykonala sa komplexna in vitro charakterizacia originalnej materialovej zmesi na baze
PLA/PHB/TPS v kontexte jeho vyuzitia v tkanivovom inzinierstve a regenerativnej mediciny.
Na zaklade MTT testu a testu kontaktnej cytotoxicity sa vyselektovali netoxické plastifikatory
a najoptimalnejSie vzorky zmesi v kontexte proliferacie buniek (vzorky 64,67,68,70.71).
Vybrané zmesi boli nasledne aplikované na 3D tla¢ planarnych a tubularnych skafoldov.
Analyza vytladenych skafoldov pomocou SEM odhalila vysoko poréznu morfolégiu
skafoldov. Vzorky boli schopné absorbovat vodu a taktiez sa ndm podarila uspesna
kolonizacia ich povrchu bunkami, ktora vedie k moznym aplikaciam na in vivo modeli.

V ramci projektu boli realizované mechanické tahové a tlakové skusky bioaditivne
vyrobenych vzoriek z originalneho materialu PLA/PHB/TPS za ucéelom zistenia odolnosti
implantatu pri réznych pomeroch citratového zmak&ovadla TAC. Zistilo sa, Ze s
pribudajucim mnozstvom zmakcovadla klesa pevnost’ a krehkost materialu a zvySuje sa
jeho plasticita a huZevnatost. Vzorky bez zmakcovadla boli odolnejSie vo i tlaku a to vo
vSetkych druhoch roztokov ako vzorky z materialu s pritomnostou triacetinu.V ramci
testovania resorbcie boli bioaditivhe vyrobené vzorky podrobené &tudii na biodegradaciu
materialu. Boli sledované zmeny v absorpcii vzoriek, morfologické zmeny v Strukture vzoriek
a boli sledované aj mechanické vlastnosti pomocou mechanickej skusky v tlaku. V
experimente sa zistilo, Ze poréznost vzoriek ma vplyv na absorpciu roztokov. Vysledkom je
zistenie, ze aj ked vzorky bez zmakcovadla mali vysSie hodnoty absorpcie roztoku,
nedochadzalo u nich k tvorbe kryh a bublin a hodnoty pH roztoku, v ktorych sa material
nachadzal boli pocas celej doby experimentu v neutralnych hodnotach, teda material
neznizoval hodnoty pH do alkalickej oblasti ako pri roztokoch so zmak&ovadlom. V ramci
experimentu doslo pri pinych vzorkach z materialu PLA/PHB OTAC, ktoré boli vo
fyziologickom roztoku a pri pInych vzorkach z materialu PLA/PHB 10TAC, ktoré boli v
roztoku PBS, k tvorbe kryh a bublin. Pri tychto typoch vzoriek v danych rozpustadlach
mozno hovorit’ 0 najvacsej miere degradacie. Okrem toho sa experimentalne sledovala
adhézia a proliferacia epitelialnych buniek a fibroblastov na tenkych filmoch vytvorenych z
biodegradovatelnych polymérov PLA, PHB, PDO, PGA HA, amylézy a kolagénu ako aj ich
(1:1) zmesi. Pozorovania sa porovnavali s vypocitanymi interakénymi energiami ziskanymi z
molekulového modelovania naviazania membranového proteinu integrinu na modelové
polymérne povrchy. Experimenty aj poCitatové modely ukazali, Ze bunky sa lepSie
prichytavaju a rastu na povrchoch obsahujucich amylézu a PHB.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)
A comprehensive in vitro characterization of the original material mixture based on PLA /
PHB / TPS in the context of its use in tissue engineering and regenerative medicine was
performed. Based on the MTT assay and the contact cytotoxicity assay, non-toxic
plasticizers and the most optimal samples of the mixtures in the context of cell proliferation
were selected (samples 64,67,68,70.71). Selected mixtures were then applied to 3D printing
of planar and tubular scaffolds. Analysis of the extruded scaffolds by SEM revealed a highly
porous scaffold morphology. The samples were able to absorb water and we also
succeeded in successfully colonizing their surface with cells, leading to possible applications
in an in vivo model.
Within the project, mechanical tensile and compressive tests of bioadditively produced
samples from original PLA / PHB / TPS material were performed in order to determine the
resistance of the implant at different ratios of citrate plasticizer TAC. It has been found that
with increasing amount of plasticizer, the strength and brittleness of the material decreases
and its plasticity and toughness increases. Samples without plasticizer were more resistant
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to pressure in all types of solutions than samples made of material with the presence of
triacetin. Changes in the absorption of the samples, morphological changes in the structure
of the samples and the mechanical properties were also monitored by means of a
mechanical pressure test. In the experiment, it was found that the porosity of the samples
affects the absorption of the solutions. As a result, although the plasticizer-free samples had
higher solution absorption values, they did not form circles and bubbles and the pH values
of the solution in which the material was present were neutral throughout the experiment, so
the material did not lower the pH to alkaline. areas as for plasticizer solutions. In the
experiment, samples of PLA / PHB OTAC in saline and samples of PLA/PHB 10TAC in
PBS formed circles and bubbles. These types of samples in the given solvents have the
highest degree of degradation. In addition, the adhesion and proliferation of epithelial cells
and fibroblasts on thin films formed from biodegradable polymers PLA, PHB, PDO, PGA HA,
amylose and collagen as well as their (1: 1) mixtures were experimentally monitored. The
observations were compared with the calculated interaction energies obtained from
molecular modeling of integrin membrane protein binding to model polymer surfaces.
Experiments and computer models have shown that cells adhere better and grow on
surfaces containing amylose and PHB.
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