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Abstract
As one of the common malignant tumors in men, prostate cancer faces many challenges in the
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research process due to its complex microenvironment and significant tumor heterogeneity. As an
emerging three-dimensional in vitro culture system, organoid models have gradually become an
indispensable research tool in the field of cancer research. Organoid technology can better repro-
duce the structural and functional properties of the primary tissue, so as to more accurately reflect
the biological behavior of prostate cancer, such as growth, metastasis and response to drugs. This
article reviews the application progress of this technology in the field of prostate cancer, focusing
on its potential in revealing tumorigenesis mechanisms, promoting new drug screening, realizing
personalized medicine, and exploring drug resistance mechanisms. At the same time, we also dis-
cussed the limitations and future development directions of current organoid technologies, includ-
ing how to further standardize and expand the production scale of organoids and improve the con-
sistency of models. As these key technical challenges are gradually solved, it is expected that organ-
oids will play a greater role in the early diagnosis of prostate cancer, the search for effective thera-
peutic targets, and the formulation of more reasonable treatment regimens. However, there are still
many obstacles to the current research on standardized large-scale culture of organoids and the
stability of their models, but if these problems can be overcome and successfully integrated with
“organ-on-a-chip” technology, it is expected to greatly improve its application value in precision
medicine for prostate cancer.
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