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Establishment of microfluidic 3D in vitro multiorgan model by recapitulating the
cross-talk of gut and kidney related in secondary hyperoxaluria disease
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Secondary Hyperoxaluria (SH) is a multifactorial disorder that extends from inflamed gut epithelium with
oxalate malabsorption to kidney stone disease; its prevalence is increasing annually. Studying a complex
condition in SH has been challenging because of lacking an in vitro multiorgan model that describes dynamic
pathophysiological interactions between the gut and kidney. Here, we established a microfluidic 3D in vitro
multiorgan model that successfully demonstrated the cross-talk between the gut and kidney. Our developed in
vitro multiorgan model used a multi-fabrication technique; specifically, microfluidic systems were integrated
into the in vitro multiorgan model to promote functional interconnection between the gut epithelium and a
vascularized PT. In addition, the improved microfluidic connectivity from in vitro multiorgan model provides
a tool for recapitulating critical pathophysiological features of SH, such as gut barrier disruption, calcium
oxalate (CaOx) crystallization, and crystal-induced PT injuries. Further, the efficiency of the microfluidic in
vitro multiorgan model as a drug testing platform is validated by assessing increased CaOx crystal dissolution
and each 3D organ recoveries after drug perfusion. In conclusion, with no FDA-approved SH therapeutics, this
advanced in vitro SH model can be utilized as a promising platform for discovering integrative therapeutics
for SH in a single assay.



