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ABSTRACT

Pads with high dielectric materials have been used in a variety of applications to locally improve the field
sensitivity and homogeneity of RF pulses in clinical MRI studies. In this study, we aimed to improve such pads
in consideration of the practical problems associated with the application of actual clinical images. A high
permittivity pad to increase the attenuated B1 field strength was fabricated and tested in 7T MRI. Sim4Life
simulation and experimental results show stronger and relatively uniform B1 near field. In order to improve the
image quality in the whole cerebellum, known as a region with low sensitivity, a guide was made to reduce the
mechanical change of the pad. In order to improve the wearing comfort, the pad was designed by dividing it into
upper and lower parts. The facial pad showed an overall signal increase effect in areas such as the turbinate in
the nasal cavity. Signal increase was expected in areas such as the frontal lobe and eyes, but the effect was either
insignificant or it was difficult to see the effect in the imaging protocol. In conclusion, this paper showed a
cerebellar-optimized pad with an improved nasal signal while maintaining its effectiveness.
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II. MATERIAL AND METHODS
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Fig. 1. (a) The relative permittivity, which is the real part of the complex dielectric constant, of a suspension prepared
by mixing perovskite material and deionized water in the measurement frequency domain. (b) Shows the imaginary
part representing the dielectric loss of the complex dielectric constant. (c¢) the value of the loss tangent.
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Fig. 2. (a) Simulation modeling, (b) B1+ distribution in the head without pad, (c) with pad.
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Fig. 3. Phantom experiment to measure signal intensity
(a) without pad, (b) with pad.
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Fig. 4. T2 images at cerebellum and nasal cavity. (a) ~ (d) without pad, (¢) ~ (h) with pad.
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Fig. 5. (a) Photograph of the dielectric pads (&, = 210),

(b) Guide considering the close contact between the pad
and the head.

IV. DISCUSSION
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