Amino acid-based hydrogels for electrochemical applications
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INTRODUCTION

Soft bioelectronics require electrolyte materials that are biocompatible, flexible, ionically conductive, electrically isolating, and electrochemically stable. Conventional
iquid electrolytes can suffer from leakage and poor mechanical integration, motivating the development of solid-state alternatives [1].

-moc-protected amino acids are promising low-molecular-weight building blocks because they self-assemble into hydrated supramolecular networks through aromatic
T—T1T stacking and side-chain interactions [2,3]. Compared with larger protein-based biomaterials, these systems offer simpler molecular design, easier processing, and
tunable functionality [4].

In this work, Fmoc-Tyrosine (Fmoc-Y) and Fmoc-Tyrosine:DOPA (Fmoc-YD) hydrogels were explored as supramolecular amino acid-based electrolyte matrices for soft
bioelectronic applications. By comparing their self-assembly behavior, structural features, and electrochemical performance, this study aims to assess whether these low-
molecular-weight hydrogels can function as simple and tunable solid-state electrolyte candidates.

MATERIALS AND METHODS
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MAIN CONCLUSIONS AND FUTURE WORK

v Fmoc-hydrogels form fibrillar networks with B-sheet supramolecular organization and stable ion-conducting behavior with conductivities of 105
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