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Development of an implanted bone-conduction hearing aid using giant magnetostrictive material

Naohito Hato *, Takuji Koike **, Sho Kanzaki ***, Kiyofumi Gyo *
* Department of Otolaryngology, Ehime University School of Medicine, Ehime, Japan
o Department of Mechanical Engineering and Intelligent Systems, The University of Electro-
Communications, Tokyo, Japan
ok Department of Otolaryngology, Keio University School of Medicine, Tokyo, Japan

A new subcutaneously implanted bone-conduction hearing aid with an external unit and an internal unit
was proposed. The external unit consists of a microphone, a speech processor, and a transmitting coil, which
send the sound signals and energy to the internal unit using a magnetic field. The internal unit consists of a
receiving coil, a driving coil, and a vibrator made of giant magnetostrictive material (GMM), which is deform-
ing by changing the magnetic field. The internal unit is surgically embedded in the temporal bone with some
titanium screws under the skin and vibrates the skull when the magnetic flux is applied by the external unit.
For the first stage in the development of the new bone-conduction hearing aid, a prototype was made and its
fundamental properties were examined. The high-frequency carrier signal was efficiently transmitted from
the transmitting coil to the receiving coil, and a component of audible frequency was detected with high
intensity according to the modulating frequency. This result suggested that the transducer had a function of
self-demodulation, and a very simple structured implanted bone-conduction hearing aid can be developed
using GMM. This device must be adaptable for the patients with severe sensorineural hearing loss in older
adults.

Key words : bone anchored hearing aid, middle ear implant, giant magnetostrictive material
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