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Cochlear implants are widely used to restore hearing, but implanting an
electrode needs a major surgical intervention. The purpose of this study was to explore the
possibility of using the laser, which generate compound action potentials from neurons without
contacting tissues, as less invasive alternative for a hearing aid, and we specifically targeted 1)
to establish the scheme for stimulating cochlear nerves by infrared laser and 2) to develop a
speech-coding scheme for laser stimulation to convey intelligible speech. As results, stimulating
the cochlear nerve through the round window successfully evoked the neural activity resembling
auditory brainstem responses, and the response can be modified by changing the repetition rate and
intensity of the laser. In addition, we created a click-modulated speech sound to simulate infrared
laser stimulation, and the sound was partially intelligible. In total, our results suggest that an
infrared laser could restore speech perception.
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