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Abstract: In this paper, in order to quantify the peristalsis occurrence in a guinea pig's large intestine, a

miniaturized air-gap capacitive pressure sensor was fabricated through micro-electro-mechanical system (MEMS). The

proposed pressure sensor is a two-layered biocompatible polyimide substrate consisting of an air-gap capacitive

plates between the substrates. The proposed pressure sensor was designed with a careful consideration of the

structure and motility mechanism of the guinea pig's large intestine. Artificial pellets were mounted on a prototype

pressure sensor to provide some redundancies in the form of size and shape of the guinea pig feces. Capacitance

of a prototype sensor was recorded to be 2.5 ~ 3 pF. This capacitance value was later converted to count value

using a lab fabricated data conversion system. Sensitivity of the pressure sensor was recorded to be below 1

mmHg per atmospheric pressure. During in vivo testing, artificial peristalsis caused by drug injection was measured

by inserting the prototype pressure sensor into the guinea pig’s large intestine and pressure data obtained due to

artificial peristalsis was graphed using a labview program. The proposed pressure sensor could measure the pressure

changes in the proximal, medial, and distal parts of the large intestine. The results of the experiment confirmed

that pressure changes of guinea pig's large intestine was proportional to the degree of drug injection.
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Fig. 1. Peristalsis of the intestine.
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Fig. 2. Schematic of pressure sensors.
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Fig. 3. Fabrication sequence for the sensor.
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| Proximal sensar | | Midial sensor | | Distal sensor

Fig. 4. (a) Formation of structures on polymer substrate, (b)
adhesive bonded pressure sensor, and (c) artificial pellet on the

pressure sensor.
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Fig. 6. Count value graph of each sensor by air pressure change.

(a) Proximal sensor (b) medial sensor, and (c) distal sensor.
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Fig. 7. Animal test process. (a) Before inserting the sensor and

(b) after inserting the sensor.

Fig. 8. Pressure measurements with labview program.
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Fig. 9. The pressure graphs of large intestine peristalsis at (a)
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