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Design of impedance recording instrument of living things with

notebook PC based on virtual instrumentation technology

WENG Jian-feng', DAI Bei-jun’, ZHONG Hai-wei'
(1. School of Information and Electronic Engineering, Zhejiang University of Science and Technology,
Hangzhou 310023, China; 2. Cardio-Thoracic Surgery, Zhejiang Provincial People’s Hospital,
Hangzhou 310014, China)

Abstract: A design of virtual bio-impedance recording instrument with notebook computer is
presented. It aims at measuring and recording the impedance changes of living tissue and then
exploring the medical study of correlation between bio-impedance and pathologic characteristics
of the biological tissue. Based on virtual instrumentation technology. the two-wire impedance

recording system is composed of a notebook computer with PCMCIA slot and a NI multi-

WFE HE: 2011-08-03
HEEMB : Wiila B2y DARFRITH (2010CJ3075)
TEE RN : HEIWA962— D2, LIGH AL B+, EENFE SRS E B AR,



51 O 55 T TC AR H IR A 20 2 0 BEL B9 SR AN —— 38 T AR B 21

function data acquisition card. Through LabVIEW programming, the frequency and amplitude
of the excitation signal sending to biological tissue can be defined, the response of the tissue can
be measured through the DAQ acquisition, and then the biological impedance can be calculated.
This system has been successfully applied to animal experiments in recording the myocardial
impedance by Department of the Cardiac Surgery of Zhejiang People’s Hospital. The recorded
data can be further processed and analyzed off-line. It is confirmed that the system is suitable for
medical study about the correlation between the bio-impedance changes and the bio-pathologic
features of the biological tissue.
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Fig. 1 Equivalent electrical circuit model and bio-impedance response of tissue
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Fig.2 Four-wire circuit of bioelectrical

impedance technique
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Fig. 4 Impedance recording of rabbit cardiac muscle in anesthesia
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Fig.5 Impedance recording of heterotopic cardiac transplantation of sheep
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