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Experiment study on magneto-acoustic imaging by using liquid metal
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Abstract— The low signal level of magneto-acoustic signals
limits the image quality of magneto-acoustic imaging. The
feasibility of using liquid metal for image enhancement to
magneto-acoustic imaging is observed. The result shows the
liquid metal could be detected and imaged.

1. INTRODUCTION

Magneto-acoustic (MA) imaging is a novel non-invasive
approach to detect electrical characteristics of biological
tissue [1][2]. Electrical and magnetic fields are applied on the
tissue, acoustic vibration is generated due to the Hall Effect.
The acoustic signal collected by transducer outside the tissue
could reflect electric conductivity distribution of the tissue.
Thus, it can provide a meaningful diagnosis reference for
cancer and other diseases related to electrical properties.
Because the magneto-acoustic signal is weak, the imaging
quality is limited.

II. METHODS

In this paper, liquid metal GalnSn (99.999%) is used in
magneto-acoustic imaging as image intensifier [3]. The
melting point of GalnSn is about 12°C, which is lower than the
human body temperature.

In order to study the feasibility of liquid metal for magneto
acoustic imaging, we designed an experimental equipment,
showed as Figure 1(a). The liquid metal is put into the pre-cut
tank of the agar phantom. The current is imposed to the liquid
metal by a pair of copper electrodes. The agar phantom is
fixed to an acrylic plate, which can be driven by motor to
rotate. The excitation is a pulse with 1100 Votes peak-to-peak.
The measured signal is amplified by 60dB. The signal is
collected by the transducer and the scanning angle step is 1.8°.

. RESULTS

Figurel (b) shows the experiment phantom. The
reconstructed image is showed in Figure 1(c). The image
showed similar shape of the phantom with the liquid metal.
The distribution of the image is accord with the metal liquid.

*Shunqi Zhang is with the Institute of Biomedical Engineering,
CAMC&PUMC, Tianjin, China. e-mail: zhangshunqi2004@126.com.

Wenshu Mai is with the Institute of Biomedical Engineering,
CAMC&PUMC, Tianjin, China. e-mail: 1042583000@qq.com.

Yuheng Wang is with the Institute of Biomedical Engineering,
CAMC&PUMC, Tianjin, China. e-mail: 1403049424@qq.com.

Tao Yin is with the Institute of Biomedical Engineering, CAMC&PUMC,
Tianjin, China. e-mail: bme500@163.com.

Corresponding author: Zhipeng Liu is with the Institute of Biomedical
Engineering, CAMC&PUMC, Tianjin, China; phone: +86-22-87891982;
fax: +86-22-87890153; email: 1zpeng67@163.com

978-1-7281-1178-0/21/$31.00 ©2021 IEEE

Magnetic
field Argar
N phantom

Test line

Copper
electrodes '
\

Voltage | 4 Transducer i
Groynd é ; / | £;x
Liqui \
l{ metal /
A \

£ CIRTTRIGS i
Rotate ;K\ pLAES

Acrylic plate

(b)

%10

Acrylic plate
P/ \ | \~'
| | - l
| TR (A4
“‘W';'V', ’\\‘q{.‘ ;\,)‘\.‘“““ mkwy

i il
y \I. N
[ |

| ! | |

Reconstructed Pressure (a.u.)

6
4
2
0

2

-4

6

-8

Liquid Metal

50 150

100
Length (mm)

(d)

Experiment result of the magneto-acoustic imaing by using liquid
metal.

Figure 1.

(a)is the experiment scheme (b) is the photo of the phantom (c) is the
reconstructed image (d) is the reconstructed soinic source distribution along
the test line.

IV. CONCLUSION

We investigated the magneto-acoustic imaging with liquid
metal. The experimental results clearly show the shape of
liquid metal. This study verified the feasibility of liquid metal
for magneto-acoustic image enhancement. It is of great
significance to improve the SNR of magneto-acoustic signals
and image quality.
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