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Ultra-low-crosslinked (ULC) PNIPAM microgels were supramolecularly complexed by the addition
of tannic acid. The resulting physical crosslinking, mediated by strong hydrogen-bond interactions
between the polymer and the polyphenol, has a dramatic impact on the microgel structure and
properties. Specifically, the initially soft and highly deformable microgels undergo a transition into a
kinetically trapped core—shell architecture, characterized by a depleted core and a dense outer shell
resembling a supramolecular capsule. Scattering and electron microscopy experiments evidence this
structural transformation. Supported by molecular dynamics simulations, we show that tannic acid's
strong affinity for PNIPAM drives and stabilizes this nonequilibrium restructuring, providing a
molecular-level explanation for the experimentally observed morphology. Beyond structural control,
this supramolecular restructuring provides a sensitive route to infer polymer—guest affinity directly
from the resulting microgel architecture, offering a powerful, structure-based approach to characterize
interactions in ultrasoft polymer networks.

ULC SUPRAGEL

>

Polyphenols



mailto:j.crassous@fz-juelich.de

