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In organic neuroelectronics, organic polymers offer promising biocompatibility and mixed ionic and
electrical conduction for biological interfaces. These devices emulate synaptic plasticity and respond to
neurotransmitters but lack the 2.5D/3D features of neuronal cells. Addressing this topographical challenge,
we have identified dendritic spine-like and neuronal morphology structures using two-photon
polymerization and PEDOT-based blends. Our studies show these shapes significantly impact neural
network remodeling, particularly during the growth cone phase, shifting from pausing to resting states and
affecting the growth cone rate based on pitch configurations. Further research reveals that biomimetic
topographical cues enhance the efficiency of membrane adhesion proteins, as demonstrated through 3D
reconstruction integrated into an electrical model.

In this talk, I will discuss recent developments in organic semiconductors for neuromorphic and neurohybrid
devices, including the interfacing of neuromorphic OECTs with living neurons to establish biohybrid
synapses. Additionally, I will delve into how conjugated polymers combined with opto-sensitive
azopolymers exhibit diverse optoelectronic plasticity.
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