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Abstract: In this study, we introduce a polymer(polyimide) based pressure sensor to measure real-time
heart beat and blood pressure, The sensor have been designed with consideration of skin compatibility of
material, cost effectiveness, manufacturability and wireless detection. The designed sensor was composed
of inductor coils and an air-gap capacitor which generate self-resonant frequency when electrical source
is applied on the system. The sensor was obtained with metalization, etching, photolithography, polymer
adhesive bonding and laser cutting. The fabricated sensor was shaped in circular type with 10mm
diameter and 0.45 mm thickness to fit radial artery. Resonant frequencies of the fabricated sensors were
in the range of 91~96 MHz on 760 mmHg pressurized environment. Also the sensor has good linearity
without any pressure-frequency hysteresis. Sensitivity of the sensor was 1455 kHz/mmHg and accuracy
was less than 2 mmHg. Real-time heart beat measurement was executed with a developed hand-held
measurement system. Possibility of real-time blood pressure measurement was showed with simulated
artery system. After installation of the sensor on skin above radial artery, simple real blood pressure
measurement was performed with 64 mmHg blood pressure variation.
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Fig. 1. Schematic of real-time wireless pressure sensor.
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Fig. 2. Resonant frequency changes (a) before applying
pressure sensor and (b) after applying pressure sensor.
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Fig. 3. (a) Schematics of HFSS simulation and (b)
HFSS simulation result of the designed sensor.
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Fig. 4. Fabrication sequence for the sensor.
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Fig. 6. Sensor characterization system. System
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8753E) and precision pressure regulator (CPC3000)
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Fig. 7. Frequency changes of the fabricated sensors by
pressure applying.

Table 1. Liner equation of curve fitting lines.

Slope Intercept
Sensor | - 0.03517 120.324
Sensor 2 - 0.03189 122811
Sensor 3 - .03255 119.354
Sensor 4 - 0.03164 121,739
Sensor 5 - 0.03301 121.547
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Fig. 9. Characterization of hysteresis.
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Fig. 11. Simulated blood pressure measurement. (a)
sensor attachment on the tube (b) simulated pressure
measurement system, (c) blood pressure measurement on
human radial artery.
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