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(B #&¥(Purpose))
The inter-electrode spacing of surface electrodes currently available for ¢linical use is around 10 mm, which
is significantly larger than the finest non-invasive functional brain mapping. Here, we present details on
the design, development and manufacturing of high-density cortical electrodes which fit to an individual’ s
brain in order to attain high quality electrocorticographic recordings for use in functional brain mapping
and also brain—machine interface (BMI) technologies.

[Fikdr 5 U Methods/Results) )
A mold of an individual brain was created with 3D printers by tracing the surface of the gyri and sulei using
their MRI data set. We used platinumplate—electrodes of 1 mm-diameter to produced sheet electrodes after
the creation of individualized molds using a 3D-printer and a press system that sandwiched the electrodes
between personalized silicone sheets.
We created a high density cortical electrode array consisting of electrodes 2. 5mm in diameter, with an electrode
density 16 times that of currently available electrodes. We were also able to confirm the efficacy of these
personalized electrodes, including their eapability to attain meaningful high frequency (gamma-band)
information in an amyotrophic lateral sclerosis patient (ALS). We also confirmed the long term safety of these
electrodes in animals,

(# #%(Conclusion)]
We developed cortical sheet electrodes with a high spatial resolution, tailor-made to match an individual’' s
brain, capable of placement on the cortical surface and within sulci, which has previously been shown to provide
relatively higher decoding rates. As far as we know, this is the first time high density patient-specific

brain surface electrodes have beer designed, manufactured, implanted and shown effective in an ALS patient.
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Brain Machine Interface (BMI) &I EMBOBTESEZLVEOTAFWTHY, bz NEEHROT
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