2018 2021

Development of human biopsy-derived intestinal organoids monolayers and
application for pharmaceutical research
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The human small intestine is the key organ for absorption, metabolism, and
excretion of orally administered drugs. To preclinically predict these reactions in drug discovery
research, a cell model that can precisely recapitulate the in vivo human intestinal monolayer is
desired. Here, we developed a monolayer platform using human biopsy-derived duodenal organoids for
application to pharmacokinetic studies. The human duodenal organoid-derived monolayer was prepared
by a simple method in 3 to 8 days. It consisted of polarized absorptive cells and had tight
junctions. It showed much higher cytochrome P450 (CYP) 3A4 and carboxylesterase (CES) 2 activities
than the existing models (Caco-2 cells). It also showed efflux activity of P-glycoprotein (P-gp) and

inducibility of CYP3A4. This monolayer assay system can be a general platform for a wide range of
applications including pharmaceutical research.
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