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Transwell insert

Upper compartment

Microporous membrane
lower compartment1mm
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15 µm10 µm5 µm0 µmDepth

20 min after
NP incubation

pH 6.6

20 min after
NP incubation

pH 7.4

120 min after
NP incubation
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Bloodstream

NPs adhere and infiltrate
into the mucus layer

transiently open
tight junctions

insulin permeate through
the paracellular pathway

protein-loaded NPs
coated with CS

Mucus Layer

Intestinal
Epithellal Cells

thight
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