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This work is supported by the ‘Lottery Fund’ of the ‘Ministry of Strategy and Finance’ and the ‘Science and Technology Promotion Fund’ of
the ‘Ministry of Science and ICT’, contributing to the realization of social value and the development of national science and technology.
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26S0P09-020 09:15-09:30

26S0P09-021 09:30-09:45
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Development of Reconfigurable Modular Gut-kidney Multiorgan Chips with

Printed Sensor Arrays for Real-time Organ Crosstalk and Drug Toxicity
Monitoring
*R & EI(POSTECH), Z X| 2H(POSTECH), & 2| & (POSTECH),
ZI = 2HPOSTECH), O| Ml EI(POSTECH), #Z+&l Ol(POSTECH)
*J. Yoon, J. Kim, U. Yong, D. Kim, S. Lee, #J. Jang

Key words : Gut-kidney axis, Multiorgan chip, TEER monitoring, Drug toxicity

Conventional multiorgan chips suffer from rigid architectures and destructive off-chip assays (ELISA/LDH). These
limitations hinder modeling of drug toxicity during bidirectional gut-kidney crosstalk in acute kidney injury (AKI), where
renal stress induces leaky gut, or chronic kidney disease (CKD), where barrier dysfunction leads to kidney decline. To address
this, we engineered interchangeable gut/kidney modules featuring printed PEDOT: PSS sensor arrays for continuous, non-
invasive TEER monitoring. Specifically, our honeycomb-structured modular docking system, including electrode interconnect
ports, individual organ units, optical imaging windows, and secure holders, enables reconfiguration of disease-specific gut-
kidney axes on a single platform. This models AKI kidney stress inducing leaky gut or CKD kidney dysfunction from gut
barrier compromise. Results confirmed stable barrier formation in gut (Caco-2/HUVEC) and kidney (proximal tubule/HUVEC)
modules, with TEER values rising 150% continuously over 7 days versus negative control to quantify maturation non-
invasively. Furthermore, digoxin (1-8 um) triggered dose-dependent TEER declines, capturing real-time bidirectional drug
toxicity dynamics of leaky gut-renal disruption. This approach overcomes endpoint assay limitations and provides precise
longitudinal toxicity screening for AKI/CKD with pharmacokinetic translation toward clinical applications.

7| This work was supported by the Bio Industry Technology Development Program (No. RS-2024-00448560) funded by
the Ministry of Trade, Industry & Energy (MOTIE, Korea) and by the National Research Foundation of Korea (NRF) grant
funded by the Korea government (MSIT) (No. RS-2024-00345060).

*db 3 X} # ALK XH(jinahjang@postech.ac.kr)
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