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[Abstract] Microfluidic liver and kidney chips have become preferred model carriers in recent years for
new drug development, pharmacological and toxicological research, mechanism exploration, and disease model
construction. In the context of the USA. Food and Drug Administration allowing the use of in vitro model data as
a substitute for animal model data in new drug applications when animal disease models are difficult to
construct, microfluidic chips have received widespread attention due to their high throughput, ability to highly
mimic biological characteristics of living organisms, convenient evaluation of drug toxicity in normal or
pathological states with repeated dosing, real-time induction and monitoring of culture processes, and real-time

data acquisition and analysis. In toxicology research, liver and kidney chips can construct in vitro models
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suitable for the pharmacological and toxicological detection of different substances by combining 2D
monocultures and co-cultures from different species sources, 3D cultures, spheroids/organoid cells, precision-
cut liver and kidney slices, immortalized cell lines, or sandwich-cultured cell lines. This model maximally
simulates or retains the organ function and in vivo microenvironment of the liver and kidney, including specific
physiological tissue structures, multicellular interactions/crosstalk, and multi-organ coordination/feedback, to
obtain results similar to or the same as in vivo experimental data, reducing interspecies differences. At the same
time, it greatly reduces the use of experimental animals and lowers costs. Microfluidic technology provides
necessary shear force microenvironments for the cultivation of contents and solves problems encountered in the
cultivation process of liver and kidney chips, such as insufficient tissue oxygen supply, nutrient deficiencies,
and accumulation of metabolites, leading to cell apoptosis and even tissue necrosis fibrosis, which make it
difficult to maintain long-term structure and function. This article reviewed the application of microfluidic
technology combined with liver and kidney chips in Chinese medicine toxicology research. By summarizing the
development of microfluidic technology, liver chips, kidney chips, and providing application examples of
microfluidic liver and kidney chips in Chinese medicine toxicology research, combined with the characteristics

of Chinese medicine administration, the article explored the advantages and future development directions of

their application in the field of Chinese medicine toxicology research.
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