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Noninvasive biopotential measurement in autonomic nervous system using body surface
ring electrode

Ueno, AKinori

1,800,000 540,000

Buffer
CMRR
: MSNA MSNA Wavelet
MSNA
MSNA

A prototype of concentric bipolar active (CBA) electrode with ultra-high input imp
edance was made. The CBA electrode, combined with a separately developed bio-amplifier with high common mo
de rejection ratio (CMRR), was investigated to measure muscle sympathetic nerve activity (MSNA) noninvasiv
ely from sciatic nerve at posterior region of knee. Simultaneous measurement of the proposed approach and
invasive microneurograghx (MNG) was conducted. While intermittent MSNA bursts were observed clearly in the

MNG recording, burst-like spike potentials in the recording of the proposed method were observed only aft
er applying a modified Wavelet-based denoising. However, both activated periods were almost the same, and
both peak values of the rectified and integrated bursts correlated each other.
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Fig. 2 Front view (left) and rear view (right) of
active Laplacian electrode (CBA ) used in this
study.

31 Laplacian

@

_ (0% %) 1 &sz
Vsource_ (axz_{_ayzj_ 0(82 (1)

Fig. 1
Fig. 2

concentric bipolar active (CBA)
32
30V 1 3ms

20,000 500 2,000Hz
100dB

104dB

IC

1.38uV



Developed Battery A
Speaker Bio-Amyp. (+12V)
—>
IXING |
P Isolation [~
: A/D
.............. Amp e}
(0dB) | Converter
ECG
Amp I__:

BP || EMG J Battery B
Monitor Amp. (+12V)
Isolation Event | Signal Line —

Trans. SW Power Line -

Fig. 3 Block diagram of experimental setup.
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Fig. 4 Electrode placement behind the knees of the
subject for MNG (left) and for the proposed

noninvasive method (right, CBA electrode).
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Fig. 5 Simultaneously recorded and post-processed MNG and CBA electrode signals (1st VM).
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3.6 Correlation Analysis to Mean Blood Pressure
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Fig. 6 Beat-to-beat linear regression analysis of mean BP to [-MNG (MSNA) or to I-CBA 1 during st

VM trial
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