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Adhesion is an important parameter considering the integrity of flexible electronic devices. For
layer-by-layer designed approaches, interfacial adhesion determines the overall performance
of the device under complex deformations (compression, bending) which is common in case
of wearable applications. Achieving simultaneous adhesion and cohesion (gelation) for
catechol-based hydrogel is quite difficult. The conditions required for strong adhesion and
sufficient cohesion conflict with each other. For cohesive force to initiate gelation, weak basic
atmosphere is desired whereas for adhesion, acidic environment is primary. Here we try to
demonstrate that by using an anionic copolymer matrix along with polyphenol supramolecular
chemistry, coexistence of strong cohesion and adhesion is attainable utilizing one pot synthesis
method. A tannic acid (TA) incorporated system was studied using different concentration of
metal-organic framework (MOF) dispersion. MOF enhances proton conduction by providing
imidazolate-based proton hopping sites, nano-confined H-bond networks, and polymer-MOF
interfacial conductive pathways, collectively lowering the activation energy for proton
transport. TA brings high concentration of pyrogallol functionality in the close vicinity of the
polymer chains via noncovalent pathway as well as increase the acidity of the matrix
significantly. High acidic environment prevents the pyrogallol units from oxidation,
showcasing strong adhesion on diverse substrates, including skin, metal (shear stress~ 160
kPa), wood, rubber and plastics. The adhesion property and mechanical strength are tuned
balancing the TA content and MOF ratio. In addition, the hydrogel exhibited rapid self-healing
ability (> 80 % compressive stress recovery) and high ionic conductivity (43 mS cm™'). This
study describes utilization of catechol chemistry and MOF nano filler in construction of
adhesive, self-healable hydrogel electrolytes for 60% compression stable (up to 1000 charging-

discharging cycles) supercapacitor applications.
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