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Design of Capacitive Sensors for Blood Vessel Condition Using
FEA Simulation; For Developing of an Implantable Telemetry
System to Monitoring the Arterial Change

So Myoung Kangf,

ABSTRACT

Jae Ho Lee”,

+t

Qun Wei'

For developing a wireless implantable device to monitoring the artery variation in real-time. The

concept of a special vessel variation measurement capacitive sensor is presented in this paper. The sensor

consists of two part; main sensor to measuring the arterial variation, and reference sensor is used to

improve the accuracy of the capacitance value variation. Before sensor manufacture, a model of the sensor
attached on the artery was designed in 3D to conduct in the FEA simulation to validate the validity
and feasibility of the idea. The artery model was designed as layered structures and made of collagenous
soft tissues with intima inside, followed by the media and the adventitia. Also, a grease layer was designed

in the inner of the arterial wall to imitate the clogged arteries. The simulation was divided into two

parts; sensor performance test by changing the diameter of the grease layer, and arterial wall tension

test by changing the blood pressure. As the simulation results, the capacitance value measured by the

proposed sensor is decreased follow the diameter of the grease increased. Also, large elastic deformation
of the arterial wall since changing the blood pressure has been observed.

Key words: FEA Simulation, Capacitive Sensor, Arterial Variation, Measurement.
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Fig. 1. Concept of the proposed an implantable telemetry system to monitoring the arterial change. (a) 3D Model
of the proposed capacitive sensors, (b) Plan of designed proposed capacitive sensors
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Fig. 2. Appearance design for the proposed arterial,
(a) Model symmetry allows the reduction of the
tube to the 10° sector, (b) Angle between the
two fiber families in the adventitia,
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Table 1, Permittivity and conductivity of the material set
in the simulation

Vel | e | e
Copper 1 5.8E+7
Silicon 1.98E+1 44E-4
Blood 64 - 70 0.43 - 0.7

PLA 2.35 0.16
PDMS 2.75 0.16
Fat 1.27E+1 0.21
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Fig. 3. Appearance design for the proposed capacitive sensors, (a) Sectional view of the blood vessel with the
capacitive sensors, (b) Floor plan of capacitive sensors
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Fig. 5. Performance of capacitive sensor simulation results, (a) Electric field change of sensor attached to blood
vessel, (b) Electric field distribution generated between capacitor sensors shown in 2d modeling, (c) Graph
of capacitance measured from capacitive sensor versus internal radius value,
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