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Building a Liver Safety and Metabolism
Model by MPS Organoid Microfluidic
Systems
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With the rapid advancement of technology and the growing need for alternatives to animal
testing, this study developed a reconfigurable modular multi-organ-on-chip platform based on a
bicompartmental chip unit. The unit contains independent upper and lower microfluidic channels
separated by a porous membrane and supports both static culture and bidirectional dynamic
perfusion. Multiple units can be assembled into linear or matrix arrays and interconnected to
construct customised multi-organ systems. As a proof of concept, liver and tumour chips were
integrated to investigate the interactions among hepatic metabolism, tumour burden, and anticancer
drug responses. The results showed that the dual-chamber membrane architecture enhanced hepatic
urea secretion, while varying the liver-to-tumour cell ratio altered the efficacy of Regorafenib
(REG) and hepatotoxic responses. The modular platform therefore provides a reconfigurable
and scalable microphysiological system for multi-organ drug evaluation and precision medicine
research.
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