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» The semicrystalline, thermodynamically stable FT phase showed higher catalytic efficiency than the
kinetically trapped gel and monomeric state, highlighting the role of molecular packing in catalysis.
Hpybridization of the FT network with nanomaterials such as graphene oxide and graphene quantum dots
enhanced mechanical integrity and catalytic output, with the FT/GQD system showing enzyme-like
catalytic efficiency and recyclability.

» To facilitate practical deployment, FT-based catalytic systems were incorporated into alginate core-shell
beads, improving handling and reuse while preserving catalytic functionality.

» These findings demonstrate that single amino acid-based supramolecular hydrogels and their
nanocomposites represent a promising class of tunable, reusable, and sustainable catalytic soft materials
for both synthetic chemistry and environmental remediation.
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