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Technique for measuring piezo-voltages of wet bone

XU Lian-yun, HOU Zhen-de, FU Dong-hui, WANG Yi-han( Department of Mechanics, School

of Mechanical Engineering, Tianjin University, Tianjin 300072, China)

Abstract; Objective To develop a method for measuring the piezoelectric effect in wet bone. Methods A pie-
zoelectric voltage measurement system of wet bone was designed, which employed platinum/iridium electrodes
to detect the piezo-voltages and an ultra-high input impedance bio-amplifier to amplify the piezo-voltage signals,
respectively. Because there was nearly no electric current in the buffer solution, even the electrodes that did not
contact the bone sample could detect the piezoelectric voltages at the side of two bone samples. Results Volt-
age-time curves were obtained under the trapezoidal loading, and the results were confirmed to be piezoelectric
voltages produced from bone by experiment. A total of 6 samples were tested. The measurement results showed
that the piezo-voltages of wet bone were induced during the dynamic loading process, which was consistent with
dry bone. Conclusions Measurement of the piezo-voltages in wet bone was developed by employing platinum/i-
ridium electrodes for detecting the piezo-voltages and an ultra-high input impedance bio-amplifier for amplifying the
piezo-voltage signals, and the validity of the test system was confirmed via experiments. The peak value of pi-
ezo-voltage was between -0.75 mV and -1.69 mV under the loading peak value 9 N. The results are helpful to
investigate the relationship between bone growth and electric signals, which provides the theoretical references
for researches on bone healing in clinic.
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Fig.1 Schematic of specimen location in bone
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Fig.2 Schematic diagram of the measurement setup
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Fig.3 Displacement waveform (a) of loading bar and curve of
Pizeo-voltages (b) for a specimen corresponding to loading bar
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Fig.4 Loading waveform (a) and curve of Pizeo-valtages (b)
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Fig.5 Loading waveform at3 N (a)and 9 N (b)
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Fig.6 Curves of Pizeo-voltages for specimen 1 at 3 N (a)and 9 N (b)
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Fig.7 Curves of Pizeo-voltages for specimen 3 at 3 N (a) and 9 N(b)
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Tab.1 Peak value of piezo-voltages at different loads mV
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PJlIE=1 I m# I
1 -0.79 0.79 -1.51 1.50
2 -0.67 0.68 -0.75 0.95
3 -0.98 0.97 -1.56 1.57
4 -0.99 0.97 -1.32 1.31
5 -1.25 1.24 -1.69 1.68
6 -1.00 1.30 -1.63 1.66
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