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Feeding System with Rotating Magnetic Field
for System of Measuring Real-time Internal Radiation Doses

F. Sato, H. Kotake®, T. Takura, T. Sato*, H. Matsuki®, and S. Yamada™
Graduate School of Engineering, Tohoku Univ., 6-6-05 Aoba, Aramaki, Aoba-ku, Sendai, Miyagi 980-8579, Japan
*Graduate School of Biomedical Engineering, Tohoku Univ., 6-6-04 Aoba, Aramaki, Aoba-ku, Sendai, Miyagi 980-8579, Japan
** Graduate School of Medicine, Tohoku Univ., 2-1 Seiryocyo, Aoba-ku, Sendai, Miyvagi 950-8575, Japan

Radiation is one treatment for cancer, and it is used together with other therapies. The accuracy of irradiation has recently
improved due to advances in image diagnosis processors such as CT, MRI, and external irradiation machines. However, real-time data
on internal doses near the focus are required to treat cancers effectively. Therefore, an implantable dosimeter with a wireless signal
transmission system is needed. The dosimeter also needs a wireless power feeding system to drive the internal circuit. However,
depending on where the internal elements are placed, there may be cases when power feeding cannot be achieved with conventional
solenoid or spiral coils. To solve this problem, we suggest a new model for the feeding coil that can generate multi-directional
excitation. If the feeding coil can generate multi-directional excitation, we can supply sufficient power to drive the internal circuit to
the internal element. We studied an external feeding circuit and measured the feeding area where we could supply power to the internal
element regardless of the position or direction of the internal elements that had been installed.

Key words: radiation therapy, implantable dosimeter, rotating magnetic field, wireless feeding, solenoidal coil
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Abstract

In Tohoku University, a five-year plan of “Recurrent Education for the Development of Enginee-
ring Enhanced Medicine” (REDEEM) is done. The REDEEM is an entry level curriculum of biomed-
ical engineering for industrial engineers. This program is consisted of lecture and practical training. It
is a unique opportunity to learn biology and medical basics by training such as the dissection instruct-
ed by doctors. The purpose of this study is to check demand and effect, and to act the curriculum. In
this paper, we describes outline of the REDEEM, test of the courses, evaluation of the curriculum and
development of the 2nd REDEEM. The evaluation was based on Kirkpatrick's 4 levels of evaluation
system, of which the reaction (level 1), learning (level 2) and behavior (level 3) levels were utilized.
The results showed big demand and education effect of the REDEEM. Future prospect and the priority
for recurrent education system in biomedical engineering were also discussed. In conclusion, it was
confirmed that the recurrent education system in biomedical engineering is a potential aid for progress
of biomedical engineering. This study was supported by the Ministry of Education, Culture, Sports,
Science and Technology (MEXT).
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