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Development of newly invented cochlear implant (artificial auditory epithelium) for

the treatment of senile deafness
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Hearing impairment is the most frequent sensory deficit in human populations. In profound hearing loss and deafness,
current treatment is based on cochlear implantation. Current cochlear implant needs battery and extracorporeal devices.
New cochlear implant device without battery and extra devices is desirable. We have developed a new hearing prosthesis
which mimics auditory epithelium. This device is made by piezoelectric material. We previously showed that this device
can imitate the function of the cochlear sensory epithelia and transform vibrations into electric signals with frequency
characteristics. We have investigated whether animals can recover hearing with this device.

Miniature device implantable into the inner ear was and fabricated at Kyoto University Nano hub Center. The output
power characteristic resonance was measured at the Department of Technology Osaka University. Implantation surgery and
measurement of auditory function were investigated at the Department of Medicine Kyoto University and Shiga Medical
Research Institute.

Guinea pigs were partially deafened, then the new device was implanted into the cochlea. Measurements of auditory brain
stem responses (ABRs) were performed continuously until several months after surgery and investigated whether hearing
recovered.

In some cases, the thresholds of ABR were improved after the devices were implanted, but in some cases hearing did not
recover. In those cases, with poor results inaccurate implantation and intra-cochlear fibrosis formation were found. For more
precise surgery we have developed surgical robot and the results were improved.

We concluded that we have established new cochlear implant device without battery or extracorporeal devices. Using this
device some animals recovered hearing. So, the new device is a promising tool for recovering hearing. However, we need to

make further refinements of the device and improvement of surgical procedures.
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