STABILAS TRANSEPITELIJA ELEKTRISKAS PRETESTIBAS (TEER)
MERISANAS SISTEMAS IESTRADE ORGANU UZ CIPA IERICES

Arnita Spule!?, Karlis Grindulis®, Roberts Rim$a!*, Gatis Mozolevskis!*
ICellbox Labs, Kengaraga iela 8, Riga, Latvija, LV-1063
’Rigas Tehniskas universitates Materialzindtnes un lietiskas kimijas fakultate, Paula Valdena iela 3,
Riga, Latvija, LV-1048
3Latvijas Universitates Cietvielu fizikas institits, Kengaraga iela 8, Riga, Latvija, LV-1063

Organu uz ¢ipa (OoC) tehnologijas mérkis ir izstradat in vitro modelu sist€émas, lai
atveidotu noteiktas cilvéka organu funkcijas, izveidojot epitelija-endotélija S$tinu
barjeru. Transepitelija elektriska pretestiba (TEER) lauj veikt kvantitativus Stinu
monoslana veidosanas mérijumus reallaika, ka arT noverot Stinu barjeras integritati.
P&tijuma ietvaros tika izgatavoti planas kartinas TEER elektrodi PDMS nesaturo$as
ierices plausu véza §tinu barjeras integritates reallaika mérjjumu veikSanai. OoC ierices
un elektrodi attiecigi tika izgatavoti ar mikstas litografijas un termiskas iztvaikosanas
metodém. Atkartojamu apstaklu nodrosinasani meérfjumu veikSanas laika, tika
izstradata pielagota TEER mérfjumu sist€ma. Lai noveértétu iericu veiktspgju OOC
kanalos, tika veikti TEER mérjjumi dazadu fosfatu buferskiduma (PBS)
koncentracijam, ka ari, primaro cilvéka mazo elpcelu epitélija un mikrovaskularo
endotélija Stunu kultivéSanas laika. PBS mérfjumu rezultati uzradija tikai 0,03%
variacijas TEER vértibas. Stinu barjeras veidosanas un TEER vértibas tika savstarpgji
korel&tas ar kaskades zilas krasvielas caurlaidibas testiem, kas uzradija labu atbilstibu,
tadgjadi apstriprinot izstradatas sist€émas derigumu.
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The aim of the Organ-on-chip (OoC) technology is to develop in vifro model systems
to recapitulate certain human organ responses by replicating epithelial-endothelial
cellular barrier. Transepithelial electrical resistance (TEER) provides a quantitative
monitoring of cellular monolayer formation and allows a real-time monitoring of the
cellular barrier integrity. In our work thin film TEER electrodes were implemented in
PDMS-free devices for lung cancer cellular barrier integrity monitoring in real-time.
Devices and electrodes were fabricated with soft lithography and thermal evaporation,
respectively. To ensure consistent conditions during measurements, a custom TEER
measurement set-up was developed, while TEER values of various phosphate buffer
saline (PBS) concentrations were measured across different devices as well as during
primary human small airway epithelial cells and primary human microvascular
endothelial cells cultured in a vertically stacked design. PBS measurement results
showed only 0.03% variation in TEER wvalues. Cellular barrier formation was
monitored throughout the culturing time and TEER values were cross correlated with
Cascade Blue permeability tests showing a good correspondence, thus confirming the
validity of herein developed system.
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