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Air detector using the change of dielectric constant for medical applications
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Abstract: Air embolism can be a lethal complication of surgical procedures during which
venous pressure at the site of surgery is sub-atmospheric or air is forced under pressure
into a body cavity. To solve the problem, we developed the air detector using relative
dielectric constant change, which is expected to be used broadly in industrial circles.
We designed air detection system with air control equipment, detection circuit and
LabVIEW system for air sensing. In experiments with a mock system, the proposed
system showed a signal difference depending on the amount of air in the Tygon tube of
the mock system.
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Figure 6: LabVIEW monitering system
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Table 1: Air contents by the capacitance variation

air (%) 0o ]2 [50 [ 7 [ 100
. maximum | 27.6 | 25.7 | 24 |22.2]20.1
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Table 2:
capacitance variation

Frequency variation according to the

Capacitance Frequency
20p 305KHz
22p 27 TKHz
24p 254KHz
26p 235KHz
28p 218KHz
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Figure 9: Frequency variation according to the

amount of the air (sensor)
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Table 3: Measured data according to the capacitance
variation

Capacitance Frequency
100p 56.90KHz
102p 55.70KHz
104p 54.35KHz
106p 53.01KHz
108p 51.60KHz
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Figure 10: Frequency variation according
amount of the air (air detector system)
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Figure 11: Real-time LabVIEW monitering system.
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