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Uplatnenie vysledkov projektu

Model sme Uspedne implementovali nasim modulom Object-in-fluid do otvoreného softvéru
ESPResSo, ku ktorému sme pripravili podrobnu online dokumentaciu. PovaZujeme to za
vyrazny uspech, pretoZze momentalne neexistuje iny volne dostupny simulacny softver,
ktory je po instalacii schopny modelovat komplexné toky buniek bez nutnosti hlbokych
vedomosti o modelovani. Dokazom uspechu je fakt, ze nas modul pouzivaju uz 4
vyskumné skupiny z Ruska, SvajCiarska, Rakuska a Nemecka.

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku

Pocas tri a polroéného obdobia trvania projektu sa nam uspesne podarilo vytvorit funkény
model buniek a ich toku v kvapaline. Tento model patri medzi najkomplexnejSie modely,
ktoré sa v suc€astnosti pouZivaju na modelovanie toku a deformacie buniek v kvapaline.
Zahfia nielen mechanické vlastnosti buniek ale aj biologické vlastnosti adhézie.

Model sme doékladne analyzovali z rbéznych perspektiv. Zaujimali nas najma jeho
kvalitativne vlastnosti (napr. ako zavisi spravanie modelu pri zmene hustoty triangulacnej
siete, tzv. Skalovatelnost modelu).

Model sme podrobili dékladnému testovaniu pomocou vysledkov z analytickych vypoctov
(spomalenia gule v toku tekutiny) ako aj z realnych biologickych experimentov (natahovanie
krviniek). Tymto sme verifikovali implementaciu interakcie medzi objektom a tekutinou, ako
aj spravne elastické parametre modelu.

Model sme rozsirili o implementaciu tvorby a zaniku bondov, ¢im sme umozZznili modelovanie
adhézie buniek. Tym sa zavfSila unikatna kombinacia modelovania mechanickych a
biologickych vlastnosti buniek.

Pomocou tohto modelu sme UspeSne analyzovali niekolké mikrofluidické zariadenia. Merali
sme efektivitu zachytavania rakovinovych buniek v zariadeniach s periodicky
rozmiestnenymi prekazkami. Optimalizovali sme ich rozmiestnenie pri rézne velkych
hematokritoch tak, aby pocet kolizii rakovinovych buniek s prekazkami bol ¢o najvyssi.

O modeli a jeho aplikaciach sme publikovali viaceré Studie, niektoré boli uverejnené v
karentovanych ¢asopisoch.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku

During the course of the project, we have succesfully created the model of cells and their
flow in a fluid. Such model belongs to most complex models currently available for
modelling of cell flow. Besides mechanical properties, this model accounts as well for
biological properties of cell adhesion.

We analysed the model from several perspectives. We focused mostly on qualitative
properties of the model (for example how changing of triangular mesh affects the behaviour
of the modeled cell, so called scalability of the model).

We thoroughly tested the model against the analytical computations (sphere deceleration in
a fluid flow) as well as against the results of real biological experiments (red blood cell
stretching). This way we verified the implementation of interaction between the objects and
the fluid as well as identification of proper elastic coefficients of the model.

We extended the model with a possibility for creation and desctruction of bonds - this
enabled the modelling of cell adhesion. This extension lead to a unique combination of
mechanical and biological features in one model.

Using this model we successfully analysed several microfluidic devices. We measured
effectiveness of cancer cell trapping in devices with periodic obstacle arrays. We optimized
their spatial distribution for different values of hematocrit so that the collision frequency of
cancer cells would be the highest.

We published several studies about the model some of which were published in highly
ranked international journals with high impact factor.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a Uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
V Ziline 29. 1.2016 V Ziline 29.1.2016
" podpis zodpovedného riesitela podpis tatutarmeho zastupcu prijemeu
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