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Organ-on-a-chip is a novel platform for ex vivo organoid cultivation. The design is
based on the lab-on-a-chip concept, consisting of various components such as microfluidics,
microsensors, and microactuators. The above components were fabricated by the standard
micro-electro-mechanical systems (MEMS) or soft lithography fabrication processes, enabling
various biochemical analysis functions to be integrated into a single miniaturized chip. Due
to its miniaturization and high-throughput cell incubation and sensing capability, organ-on-a-
chip can handle small volumes of test samples and perform multiplex or multiparallel assay
testing, significantly reducing reagent costs and testing time. In this article, we introduce the key
components of organ-on-a-chip systems, including the geometry design and material selection of
microfluidic chips, microsensors, and fluidic control systems. We also list several representative
organ-on-a-chip systems in academic fields and commercialized organ-on-a-chip products in
recent years. Finally, the challenges and future development directions of organ-on-a-chip are also
discussed in this article.
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(a) Conceptualization (b) Material selection (c) Selection of (d) Supporting life

and design and fabrication biological elements inside devices
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