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Abstract
In this paper, the sensing unit of a non-invasive blood glucose sensor for home users, using a magneto-resonance
absorption method, have been designed and manufactured. The sensor is capable of non-invasively determining blood
glucose levels through measuring the 1H spin-lattice relaxation time in human body, The comparison of initial models,
with different dimensions and shapes, for the sensing unit has led us to select the materials of the final model, which has
adequate size and weight for home use. Through the design optimization using the FEM model, the dimension of final
model has been determined to satisfy the required strength and uniformity of the magnetic field in the detecting area.
Keywords : 'H Spin-lattice Relaxation Time, Non-Invasive Blood Glucose Sensor, Magneto-Resonance
Absorption Method, , SMBG(Self-Monitoring Blood Glucose)
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Fig. 1. A measured magneto-resonance absorption
signal having several couples of absorption
pulses caused by the spin-lattice relaxation.
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Fig. 2. Modulation of magnetic field and stepwise
variation of the applied electromagnetic wave.
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Fig. 3. A Configuration of the measuring unit of the
non-invasive blood glucose sensor.
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Table 1.

H [A/m]
B [T] 1

steel mark 10882 B-H 2HA|
B-H relation of steel mark 1088.
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Dimension factors of the initial models.
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Table 2.

27| RHE| X% (EHelm)

Dimensions of the initial models (unit: mm),
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Fig. 5. Points at which the magnetic field strengths are
measured.
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Fig. 6. Magnetic field distribution in the measured area
of the initial models.
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Table 3. Magnetic field distribution in the measured area
of the initial models.
Ht T EHR} TdE
model 1 2339 G 14731 G t 44194 G
model 2 1682 G 20582 G t 61746 G
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