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Tentative topic of the invited talk 

From Ionic Resistors and Diodes to Integrated Iontronic Circuits in Microfluidic Polyelectrolyte 

Systems: Logic, Memory, and Molecular Gating and Control 

Abstract of the invited talk 

Iontronics offers a biomimetic platform where ions, rather than electrons, mediate computation and 

control. We demonstrate integrated ionic logic, memory, and digital microfluidic-like manipulation 

within polyelectrolyte and permselective systems. Bipolar ionic diodes formed at cationic–anionic 

gel interfaces exhibit rectifying behavior analogous to semiconductor p–n junctions and serve as 

building blocks for Boolean logic and molecular gating. Extending this, bipolar iontronic memristors 

show persistent ionic conductance and long-term memory, enabling neuromorphic behavior in soft 

media. Arrays of addressable ion-permselective membranes allow programmable translation, 

merging, and splitting of preconcentrated biomolecule plugs in continuous flow. Together, these 

architectures define scalable pathways toward integrated iontronic circuits combining computation, 

memory, and biochemical manipulation. 


