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Design and experimental study of a novel connecting rod AAS
pressure sensing module

Wang Lichao"”, Yan Guozheng'*,Hua Fangfang'”®, Wu Tong"’

(1. School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. Shanghat Intelligent Drug Treatment and Rehabilitation Engineering Technology Research Center ,Shanghai 200240, China)

Abstract : The artificial anal sphincter (AAS) is permanently exposed to biological tissue fluid after implantation. The design of stable
and reliable pressure sensing module plays an important role in the reconstruction of defecation perception and ensuring the safety of
blood supply. In this article, based on the characteristics of the acquisition of physiological parameters of rectal pressure, firstly, the
material size and other parameters of the sensor are selected through finite element analysis and design, and the slot structure of the
sensor installation and the cable trough of the pressure module circuit of the prosthetic arm are designed. The packaging technology and
installation method of the new sensor are studied through the experiments on the anti-moisture performance of 9 series of protective
adhesives, and a new packaging form is designed for the circuit module of the system, which improves the waterproof performance of the
whole system. Experimental results show that the strain gauge resistance of the new sensor changes within 1%o in the underwater
environment for 20 days, the sensor has a high linearity, and the output operating voltage range is appropriate. After the underwater test
of the AAS system, the average fluctuation rate of initial sensor voltage is only 4. 1% , which preliminarily verifies the good applicability
and application feasibility of the new pressure sensor designed in the vivo environment.

Keywords : artificial anal sphincter; pressure sensor; reconstruction of defecation perception; moisture resistance
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Fig. 1 Schematic diagram of AAS implantation status
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Fig.2 Placement of prosthetic arm sensors
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Table 1 Material characteristics of SUS304 H1/4
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Fig.3 Curve of maximum deformation and maximum equivalent

stress under different thickness of steel sheet
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(a) Deformation nephogram of 0.15 mm steel sheet
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(b) Nephogram of equivalent stress corresponding
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Fig.4 Simulation nephogram of 0. 15 mm steel sheet
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Fig.5 Comparison between actual and simulated

deformation of steel sheet
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Fig. 6 The structure design of the prosthetic arm sensorsystem
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Fig. 7 Influence of underwater environment on resistance

of strain gauge naked sheet
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Fig. 8 Experimental study on the influence of water vapor

in silica gel film on the resistance of strain gauge
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Table 2 The effect of water vapor in silica gel film on

the resistance of strain gauge
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Fig.9 8 kinds of single-layer protective glue waterproof effect
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Fig. 10 Waterproof effect of double layer combined

protective glue
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Fig. 11  Protective performance test of a variety of protective

adhesive combination
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Fig. 12 Waterproof experiment result of new sensors
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Fig. 13 Experimental results of water vapor prevention

of new sensors
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Fig. 14  Pressure sensor internal composition and installation

schematic diagram
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Fig. 15 Physical picture of the new packaging process sensor
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Fig. 16  Sealing of welding spot and pinboard
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Fig. 18 Calibration results of new pressure sensors
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Fig. 19 Underwater test platform
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