Journal of the Korea Convergence Society
Vol. 8. No. 9, pp. 9-16, 2017 https://doi.org/10.15207/JKCS.2017.8.9.009

% vlolaws} WA o83 v W I AN

#7150
REEEEEEERCA

Non-Invasive Blood Glucose Sensor By Sub-Microwave Oscillator
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Abstract In this paper, sub-microwave oscillator sensor is proposed to non-invasively monitor the
glucose concentration level of the human biological tissue by oscillation frequency variation. Inductive slot
in the ground plane of the microstrip line is combined with the biological tissue, to realize the resonator
as a part of the oscillator sensor. The phantom box mimicking the human tissue is introduced for
simulation of the resonator which resonance frequency correspondingly shifts up on three step glucose
concentration levels(0, 400, 800 mg/dL). Oscillator sensor circuit is fabricated as a prototype. Pig tissues
instead of human is used. Oscillation frequency shift of about 14 MHz per glucose level of 400 mg/dL has
been successfully measured around 1,100 MHz. This proves that the proposed sensor is applicable to a
blood glucose sensor.
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(c) Equivalent circuit of the resonator

[Fig. 1] Equivalent circuit and configuration of the
proposed resonator
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<Table 1> Dielectric properties for the each layer
of the phantom box around 1.0 GHz

Tissue Permiltivity Conductivity Thickness
@ 0 mg/dL )
type : (siemens/m) (mm)
concentrations
skin 55 0.5 0.5
Fat 6 0.02 0.5
Blood 63.0 1.23 2
Muscle 59 1.1 3

<Table 2> Dimensions of the designed resonator

Slot Phantom MICFOS’[FIZ
Width | Length box Ope”r:] ee”
Parameter wy L, Dy | Dy | hy L,
Value(mm) 4 29.6 30 30 6 10.5
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[Fig. 2] Simulation results of reflection coefficient(.9);)
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[Fig. 5] Oscillator sensor circuit schematic diagram
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[Fig. 6] Simulated oscillation conditions
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