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BioMEMS
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for Detection of Biomarkers
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Detection of Bioparticles
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Development of Optical
Cavity-based Biosensor for
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Advancing In Vitro Organ Models

for Integrative Disease Analysis and Exploration

The emerging domain of advanced in vitro organ modeling has catalyzed notable breakthroughs in

deciphering dls.ease pI:O.gljeSSIOIl and therapeutic responses by authentically mirroring native organ struc-
ture and functilon. ptlhzlng genetically modified human cells and patient-derived organoids, this field
enhanges- p.remse disease study and supports personalized medicine through targeted therapy planning
and minimized in vitro research risks. In our research, we have delved into the interactions between
organs, particularly focusing on the kidney-gut axis, by utilizing microfluidic systems and 3D bioprint-
ing technology. This enables us to highlight integrative diseases that emerge from multiorgan inter-
actions, with in vitro secondary hyperoxaluria serving as a key example. Furthermore, by utilizing
lung-derived dECM bioinks and patient-derived lung cancer organoids, we've developed personalized
in vitro vascularized lung cancer models. The intricately enhanced vasculature of these lung cancer
organoids underscores their potential as powerful tools for targeted drug delivery in cancer therapy.
The ongoing expansion of 3D bioprinting technology necessitates seamless collaboration among bio-
medical engineers, cell biologists, and clinicians. Together, they can refine, validate, and broaden the
application of /n vifro organ models in comprehensive disease research and therapeutic development,

ouiding us toward a future where predictive, personalized, and precise medicine becomes a reality.
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