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Piezoelectric Cochlea Implants and Their Effect
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Abstract: In order to improve hearing ability, piezoelectric materials were directly used to cochlea

implants based on piezoelectric characteristics which could transform acoustic vibration into electric signal.

A series of experiments were done to substantiate the feasibility of the different piezoelectric cochlea

implants in vitro and in vivo. The unpoled ceramic had no piezoelectric characteristic and no ability

to decrease the threshold, while the poled ceramic had obvious piezoelectric effect to recover the hearing.

Based on these results, it can be affirmed that the piezoelectric cochlea implant can activate the nerve and

decrease the threshold. In comparison with ceramics, the piezoelectric polymer is also adaptive for implant

material to activate the nerve and improve hearing.
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2.1 ���!P~�14-D���B( 3 q.If�r3+�o 1 q�YZCf PZT-5 9N�o 2 q�ZC0f PZT-

5 �r9N�o 3 q��r��n PVDF �K�.3�_S�iXtfn^�n9NTzk�[
0.1mm,?&DIz%rZ�ZC?j�U�=B��DVU 1.5mm×0.5mm×0.1mm. ?YZCRg�4A0�rv(��r<&U 0pC/N. �? 120◦Ci 4kV/mm fT2��iZC 10min ?�4f�r<&U 568pC/N. q�(f���nKfDVU
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L 1 ?N��e6�fJ (}#D~)

Fig. 1 Measure system of experiment in vitro in

a noiseless environmentM 1��O��f7�h℄f��M�U(s�?K�℄}	SS�^2?I
�^�C.#��^2?If
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nb\4�Fb\4
���AAvUÆeD	�	df>g�f*��0��da.�WfD$xX�� [12]. \4
�Ui�`$9=�if\6�$qw:�i�`$

, D-86 rMA=E�
dU
8�weO�b�5Rq�: 10cm, ��qU 45◦, �G
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9ÆG (0.1mL/kg), 5min ?
v�nz!'P+t3�$5��3�$lR�ip�?j�,rrT~Ky7�6�_�?7Ki
 1mm IL��_* 
1×2mm, n\iV�3+.OV�)u�p*����_* t��l�jV\��D:b+t��:j���$w%�?V��$g��$?℄�\$? 2 � 7 � 20d 7tDx�
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Fig. 2 Curves of the various ceramics acoustic-

electric character under the 100dB SPL soundM 2 �
$℄:? 200∼15000Hz 	SS�
�U 100dB SPL i.I�^f
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Fig. 3 Acoustic-electric transformation perfor-

mance under different sound field

(a) Poled ceramic; (b) PVDF.If�r9NV��we��fw.�/R.I�5b3f�rÆe3+q�(��rv(?Æe3+fÆ�v,a
k
�v, [13]. ?V�YZCf�r9Nfo�qa�'Zz!A0�ZD$daI��}M 4(a) 2��?V�ZC?f�r9Nfo�qa�X0�fz!fDxIlip�tXipX�W 45 � dB, }M 4(b) 2��O

O�G(�r9N���n�r�KI�&mF�<3f
rgH;��}M 4(c) 2��TM 4 a��
F�z!f1� (���) fDxxXQ�A0ip�F���itmNI(u�DxxXfIlip�.3�r�_V�AAf�.�>g�fo`I��M 4 l��>g�fo`I���AAX: 5 � dB u1fD$I��"U?��a0_Zz!fDxxXip( 5dB.

L 4 U��">y eCw"B
Fig. 4 Threshold shift of guinea pigs

(a) Group 1; (b) Group 2; (c) Group 3X0�z!fu�D$I�?V�(�r�_R?"��da(���.tFwDxf=��;tf�[�?�?U(day�/f=��V��i;=�D$fI��;Il�F�"Uz!f�|?$?da(I�9Æ=�)�gC?fr}5;�;G��.3�OfE�5�fV�f�_SfE�0;X9!�2��O��dafr�).Ujsm
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