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Real-time closed-loop interventions of epileptic seizures by non-invasive deep
brain stimulation

Takeuchi, Yuichi
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Drug-resistant epilepsy lacks effective treatments other than highly
invasive surgical resections of seizure foci. Therefore, novel therapeutic technologies that address
drug-resistant epilepsy have been desired. We had found that deep brain stimulation targeting the
basal forebrain can alleviate seizure symptoms as a potential medical technology to overcome
drug-resistant epilepsy in preclinical studies. However, the disruption of normal brain functions by
continuous stimulation and the high invasiveness of electrode penetration had been major challenges
in research and development of the deep brain stimulation toward clinical application. In this
study, found that these challenges can be overcome through time-targeted stimulus deliveries during
seizures and novel non-invasive brain stimulation technologies.
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1. Development of on-demand transcranial deep brain stimulation technology with epileptic rats.
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2 . Intersectional Short Pulse stimulation: a focused transcranial electrical stimulation technology.

A, Stimulus electrode pairs are located on the skull or scalp. Electrical stimulation was temporally
interleaved at 5-25 ps and rotated within the electrode pairs. The electrical field generated by the
stimulation is focused to an arbitrary region of the brain. B, Expansion of ISP technology for multiple
focusing points with two distinct stimulus waveforms (left). Depending on electrode alignment and stimulus
polarity, multiple brain regions can be stimulated using distinct stimulus waveforms causing the same effect
(excitatory or inhibitory) on both hemispheres (right). Black arrows indicate information flows with phase
differences. After Takeuchi Y. and Berényi A.
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