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A novel therapy, “Responsive NeuroStimulation (RNS)” has been recently developed to reduce
the frequency of epileptic seizures by controlling the anomaly cause point of the circuits. The RNS
system consists of a recording electrode and a stimulating electrode. The former records epileptic
discharges and the latter stimulates epileptogenic foci based on the information regarding epileptic
discharges. Unlike epilepsy surgery which resects brain tissue related to seizures, the RNS system
has an advantage to preserve the brain function.

However, the therapeutic effect of RNS on epileptic seizures is still limited compared to
radical surgery since the current RNS electrodes cannot be implanted in a wide area for a long time
because of their thickness and physical properties. In fact, the current recording / stimulating
electrode has a drawback such as elevation of intracerebral pressure due to low adhesive properties
of silicone, which is the exterior of the electrode. Recently, the development of electrodes with a
hydrogel as the exterior has been reported. Although this electrode shows conformability to the brain
surface in the acute phase, it is suspected that the adhesion may decrease due to swelling of the
hydrogel under long—term implantation. Therefore, it is important to develop a soft electrode that
can be stably fixed to brain tissue, that can record and stimulate nerve activity for a long period

In this research project, we developed a recording and stimulating electrode that can be
placed on the brain surface for a long time, using flexible, thin—film electrodes based on the
following achievements. (1) We clarified the needs and seeds in the development of recording and
stimulating electrodes by conducting a comparative study with the conventional subdural electrodes
clinically used for epilepsy diagnosis and treatment. Then, (2) we developed a recording electrode
that can be placed for a long time by combining a polymer thin film and inkjet printing technology
Next, (3) towards the development of the stimulation electrode, the exterior material and thickness
of the electrode were optimized. Finally, (4) behavioral evaluation of rats was performed by electrical
stimulation using the flexible, thin—film electrode to activate cortical neurons, which corresponded
to whisker movement. The final goal to initiate the development of elemental technology for recording

and stimulating electrodes was accomplished



