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Investigation of measurement method for relative permeability of the blood using shielded loop coil
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Abstract: It is useful for EMC (Electromagnetic compatibility) evaluation of medical devices to use phantoms mimicking the
electrical characteristics of the living body because of the difficulty of the EMC evaluation using the living body in the view
points of individual difference, repeatability and animal right. However, no magnetic characteristics are considered in
conventional phantoms, and also there is no measurement fixture to measure the relative permeability of the liquid with low
permeability and high permittivity like the blood containing the iron content. In this paper, a measurement device of relative
permeability using coaxial cable for the liquid with low permeability and high permittivity was proposed and made on an
experimental basis.
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Fig.2 Measurement device of'tjlgod permittivity
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Fig.3 Relative permittivity of pig blood as a function of
frequency
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Fig.4 Measurement device of blood relative permeability using a
toroidal solenoid coil
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Fig.5 Self inductance with and without pig blood as a function

of frequency
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Fig.6 Measurement device of blood relative permeability using
coaxial cable coil of 1 turn
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Fig.7 An equivalent circuit of coaxial cable coil of 1 turn
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Fig.8 Measurement device of blood relative permeability using
a solid wire
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Fig.9 Self inductance with and without water as a function of
frequency
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Fig.11 Relative permeability of device with ferrite as a function of
frequency
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Fig.12 Measurement device of blood relative permeability using
coaxial cable coil of 2 turns

Fig.13 An Equivalent circuit of coaxial cable coil of 2 turns
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Fig.14 Self inductance without water as a function of frequency
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Fig.15 Self inductance with and without water as a function of
frequency
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Fig.16 Relative permeability of device with ferrite core as a
function of frequency
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