Organs uz ¢ipa paredzéts hipoksisijai un samazinatai zalvielu absorbcijai
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Organu uz ¢ipa (OOC) sistemas ir mikrofluidikas Cipi, ar kuriem ir iesp&ams replicét
dazas cilvéku organu funkcijas, lai padaritu in vitro metodes precizakas.
Polidimetilsiloksans (PDMS) ir vislietotakais materials mikrofluidikas iekartu izveidei
del materiala elastibas, caurspidibas, biosaderibas, vieglas izstrades un cenas. PDMS ir
vairaki trikumi ka: augsta gazu caurlaidiba un mazo hidrofobo molekulu absorbcija,
ieskaitot ar vairakas zalvielas. M@s prezent&jam jaunu izstrades metodi iekartam, kuras
netiek izmantots PDMS. Sajas iekartas ir samazinata mazo molekulu absorbcija, ka arT
gaismas caurlaidiba ir pielidzinama stiklam. Misu OOC iekartas ir izstradatas
izmantojot mikstas litografijas metodes no ne-stehiometriska tiola-éna (OSTE) un
cikliska olefina kopoliméra (COC). Misu Cips sastav no augseja un apaksgja kanalina,
kur§ ir atdalits izmantojot porainu PET membranu. OOC iekartam tika parbaudita
gaismas caurlaidiba, rodamina-B absorbcija, biosaderiba un S§ie parametri tika
salidzinati ar PDMS iekartam. Biologiskai validacijai, tika izveidots anaerobas zarnas
uz ¢ipa (GOC) modelis. OSTE ir ievérojami mazaka mazo molekulu absorbcija, gazu
caurlaidiba un adh@zija salidzinot ar PDMS. Cipu funkcionalitate tika apstiprinata ar
GOC kultiiru un anaerobu mikrobiotas kulttiru, kuru kultivéjot 24h izdzivoja 60%.

Organ-on-Chip suitable for hypoxia and decreased drug absorption
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Organ on a chip (OOC) systems are microfluidic chips used to replicate certain
functions of human organs for more accurate in vitro studies. Polydimethylsiloxane
(PDMS) is golden-standard material for microfluidic device fabrication, due to its
elasticity, transparency, biocompatibility, ease of fabrication and cost. PDMS
disadvantages involve high gas permeability and small hydrophobic molecule
absorption, including several drug molecules. Herein, we present a novel fabrication
method of PDMS-free devices, with a decreased small molecule absorption, and
transparency comparable to glass. Our OOC devices are fabricated using soft-
lithography method from Off-stoichiometry thiol-ene (OSTE) and cyclic-olefin
copolymer (COC). Our chip consists of top and bottom channels, which are separated
by porous PET membrane. The optical transmission, absorption of rhodamine B and
biocompatibility was evaluated for our OOC devices and compared to PDMS devices.
For biological validation, anaerobic gut on a chip (GOC) model was created. OSTE has
a clear advantage over PDMS in small molecule absorption, gas permeability and
bonding. The functionality of our chips was confirmed with a GOC culture and an
anaerobic microbiota culture with over 60% bacterial viability after 24h.

The financial support of LZP project 1zp-2021/1-0041 is greatly acknowledged.



