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physicochemical properties remains a grand challenge in membrane science.
Membranes inherently create confined environments through nanopores, sub- ﬂ
nanometre channels, and the intrinsic free volume of dense polymers. Within
these confined spaces, the physicochemical properties of solvents and
solutes—including hydration, hydrogen bonding, dielectric response, diffusion,

and molecular interactions—can differ substantially from those in bulk
environments. These confinement-induced effects provide new opportunities

for molecular recognition and precision transport. This talk will first discuss
nanoconfinement as a defining feature of membrane systems and examine
how confinement reshapes molecular behaviour. And then highlight how
advanced membrane materials provide well-defined platforms for
understanding confinement-induced molecular interactions. Particular
emphasis will be placed on the evolution from static interactions, toward E 21 September 2026
dynamic interactions involving hydration, desolvation, and transient molecular

recognition within nanochannels.
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