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[ Abstract] Oral nanoparticles (NPs) has gradually become a approach to improve oral bioavailability of
biopharmaceutics classification system (BCS) Il , I, IV drugs, and the transmembrane transport mechanism in
the gastrointestinal tract largely depends on physicochemical characteristics of NPs. It would be beneficial to
design the NPs with high transport efficiency and effectively improve the oral bioavailability of drugs by
adopting a reasonable research model to analyze the transmembrane mechanism of the oral NPs and exactly
reveal the relationship between the physicochemical properties and the transport mechanism of NPs. This review
focused on summarizing the transmembrane approaches of oral NPs, comparing the advantages and
disadvantages of the common cell models, concluding the potential interaction between the physicochemical
properties and transmembrane process of NPs, and proposing the research strategy of transport mechanism based
on in situ intestinal perfusion, with the purpose of discovering a suitable research model for studying the
transport mechanism of different NPs, providing a basis for regulating the transport performance of the NPs to
improve the oral bioavailability, and expanding the application of oral NPs in the development of new drugs.
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Fig. 1 Schematic diagram of oral NPs transport mediated by

intestinal epithelial cells!')
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Fig. 2 Transmembrane transport pathways of oral NPs!'?]
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Table 1 Comparison of advantages and disadvantages of cell models for studying transmembrane transport mechanism of oral NPs
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Fig. 3 Research strategy of NPs transport mechanism based on

in situ intestinal absorption and feedback regulating particle design
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