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Ionically conductive soft networks offer a compelling alternative to metallic 

transparent electrodes, where conductivity, optical transmittance, and 
mechanical deformability can be independently tuned through network 
architecture. A double-network polymer framework swollen with an imidazolium-
based ionic liquid yields ionogels combining mechanical toughness with high 
ionic conductivity and solvent-free stability [1]. Replacing the ionic liquid with 
an aqueous LiTFSI solution within an analogous poly(acrylamide)-based double-
network hydrogel shifts the property space toward extreme stretchability beyond 
1400% and optical transmittance exceeding 98%, while electroluminescent 
output is maintained under large deformation [2]. The transparency of these 
hydrogel electrodes has been further exploited in bifacial electroluminescent 
devices with quantum-dot color conversion [3]. Direct-ink-writing of 
photocurable ionic inks translates these network designs into 3D-printed devices 
with spatially defined multicolor emission patterns, where rheological 
optimization of the ink precursor allows co-printing of emissive and ionic 
electrode layers without lithographic patterning [4]. 
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