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Abstract: Despite significant progress in biomaterial and biochip design for tissue engineering and
organ-on-a-chip platforms, challenges persist in achieving high-throughput capabilities and accurately
simulating dynamic biological environments. This presentation will detail innovative solutions that
overcome these limitations, enhancing the screening of biological factors and drug efficacy within
disease models. We introduce a high-throughput system specifically developed for evaluating
microenvironments in knee cartilage, which has successfully identified optimal conditions for cartilage
functionality. Furthermore, we have developed a dynamic simulation platform that replicates the
physiological characteristics of various tissues, facilitating the creation of more human-like organ chip
systems. Additionally, this system integrates with tumor models to accelerate drug screening
processes, significantly advancing our understanding of drug interactions in biomimetic settings.
Collectively, these advancements represent a transformative approach to tissue engineering and drug

discovery, paving the way for more precise and efficient therapeutic evaluations.
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