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Supplementary Figure 1. The transmittance and impedance of hybrid graphene electrode by Au thickness. a, Optical transmittance at 550 nm as a function of the Au thickness. b, Comparison of sheet resistance and transmittance of the hybrid graphene electrode to that of previously reported works. c, The photography of the EIS testing setup (left) and (d) resulting impedance of hybrid graphene electrodes by 4, 6 and 8 nm Au thickness (right).
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Supplementary Figure 2. Frequency distribution of the seizure signal. a, The seizure signal measured by hybrid graphene electrode array in-vivo measurements. b, Power spectra density of (a) for analyzing the signal in frequency domain.
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Supplementary Figure 3. Interictal-like activity recorded by hybrid graphene electrode array and doped graphene electrode array after application of bicuculline. Both recordings exhibit a signal-to-noise ratio of 53.03 for the hybrid graphene electrode array (left) and 35.36 for the doped graphene electrode array (right).
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Supplementary Figure 4. A sinusoidal high-frequency stimulation (sHFS; 200uA, 100Hz) was delivered for 30 seconds to confirm the change in epileptic behavior through the same hybrid electrode array. The effect of sHFS on generalized seizures was analyzed to relieve epileptic behavior before (left) and after (right) electrical stimulation.


Supplementary Table 1. The results fitted with EIS equivalent circuit model of Au electrode and hybrid graphene electrode.
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Supplementary Movie

Supplementary Movie 1. Electrotherapy by cortical surface stimulation through hybrid graphene electrode array.
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