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Electrophysiological research progress of brain organoids

BAO Shuang-Qing, CHANG Zhe-Han, HU Nan, CHEN Meng-Meng, LI Xiao-Hong*
(School of Medical Engineering and Translational Medicine, Tianjin University, Tianjin 300072, China)

Abstract: Brain organoids represent a novel model system for the study of brain development and diseases,
exhibiting a range of cell types and structural characteristics that are distinct to the human brain. These organoids
also possess electrophysiological features, which are crucial for the analysis of neuronal cell and tissue function.
Neurophysiological activity serves as a vital indicator of neuronal function. The electrophysiological signals
exhibited by brain organoids bear a resemblance to those observed in the human brain. The analysis and decoding of
these signals can offer insights into the early network dynamics of the human brain, thereby serving as valuable
references for research endeavors focused on brain development, disease modeling, and drug screening. The
comprehensive electrophysiological study of brain organoids is imperative to fully harness their potential
applications. This paper reviews the development of brain organoids and their electrophysiological performance,
summarizes the major advances in in vitro electrophysiological detection methods, and discusses the effects of in
vivo transplantation strategies on the improvement of brain organoid electrophysiology. It concludes with a
summary and outlook on the challenges of brain organoid electrophysiology research.
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