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Radiation Oncology Physics A

Supervised by Hidetoshi Saitoh (Prof., Ph. D.)

We conduct education and research on the latest issues on physics, engineering, technology
for radiation therapy. Especially, interesting are latest radiation theory, patient information,
properties of therapeutic beam, algorithm of treatment planning, dosimetry, quality assurance
related cutting edge radiation therapy.

By taking recommended subjects in the field of Radiation Oncology Physics, you can acquire
most credits required for completing the medical physicist education course accredited by the
Japan Board for Medical Physicist Qualification (JBMP).

Example of research theme Apparatus and equipment can be used for your
. . . research
® High speed and accuracy calculation algorithm of
absorbed dose distribution ® Electron linear accelerator (Varian Clinac
. . . 21EX, Fig. 2)
® Improvement of dosimetry using various detectors
. . . - ® Radiation therapy planning system (Elekta
® Imaging for high precision radiation therapy Xi0, Varian Eclipse)
® Activation of medical accelerator ® Various kind of ionization chambers and
® Development of e-learning materials for education electrometers
on Medical Physics ® Radio-photoluminecent glass dosimeter
® et ® Various kind of phantoms, etc.
Initial Electron Beam S
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Fig. 1 Examples of Monte Carlo simulation on Fig. 2 Electron linear accelerator available for
research field education and research not for clinical use
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Radiation Oncology Physics

Faculty in charge: Atsushi Myojoyama

As research related to radiation therapy, we research and develop new devices for high-
precision radiation therapy, high-energy imaging by X-rays and electron beams,
automatic patient authentication for safe radiation therapy. We accomplish those themes
with knowledge of radiation physics and programming.

e High-quality MV CBCT image reconstruction

e New imaging method using linear accelerator

e Development of new blood vessel phantom for multi-modality

e Improvement of quality of portal images using high-energy X-rays

e Development of fast Monte Carlo simulations to calculate dose distribution

3D phantom model blood vessel model

Development of new blood vessel phantom

3

Development of image acquisition device by bending of

electron beam using electromagnets

* Forehead |
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Automated patient authentication by face authentication using Kinect
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Medical Measurement Systems
lzumi Ogura

[Research]

1. Consideration of simulated X-ray CT system for education using Laser Beam

We will construct an optical CT system using laser beam and consider the educational simulator system for
deepening understanding of the operation principle and image reconstruction of Xray CT system. Currently, a
single helical simulation CT apparatus is completed and we will consider transition to multi slice method.

Photodiode Array

Phantom

Gl
e
Y Z stage -stage
&é X

z

Stage
Controller

Construction of simulated CT apparatus

Simulated CT image of phantom

2 . Development of a simple measuring
instrument for daily management of Xray
equipment

In order to disseminate the daily management of X-ray
equipment, we develop simple measuring instruments such
as X-ray power meters and tube ammeters that are

inexpensive in material cost and satisfy the required

performance.

Simple measuring instrument system for daily management

[Education]

In the special theory, we will give lectures on measurement of minute current and characteristics of signal cable. In

exercise, we will exercise about basic measurement method using microprocessor.
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Radiation Dosimetry

Supervised by Yoh Katoh (Prof., Ph. D.)

We apply nuclear methods to analyze the concentration distributions of trace elements in living
organisms for elemental analysis. We have applied nuclear methods including neutron activation
analysis, particle-induced X-ray emission analysis, and so on, and quantity values of the order of
ppm and ppb have been obtained.

We evaluate the physical properties, protection abilities, and so on of lead-free radiological
protection materials against the energy in X-ray diagnosis. We employ effective energy as a
benchmark in our evaluation, but we discuss this in depth, since variations in radiation quality,
including the structures of X-ray sources, added filters, and the like, can produce different
evaluation results.

Example of research theme
Actual measurement and calculation method of air kerma rate of diagnostic X-ray apparatus
Application of MC Simulation to photon attenuation ratio of radiation protective material
Verification of shielding ability of lead-free board and estimation by calculation
Development of a filter dosimeter not accompanied by change of line quality

Simple calculation method of intrinsic filtration of X-ray tube device

Dose intensity distribution by target / filter combination
Lead concentration in hair of X-ray laboratory workers
Enrichment of tritium in environmental sample water
Implementation of breast fluoroscopy, etc.

10°
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Fig.1 Mass energy attenuation coefficient of lead-free board Fig.2 Industrial X-ray equipment
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Diagnostic Imaging systems Engineering
Toru Negishi

Research

We perform the measurement of each medical imaging equipment, and
we examine optimization of the medical radiation exposure.

v Mammography

PMMA(rmm)

Breast Thickness{mm) 1 40
Air Karma(mGy) 7667

Breast Thickness(mm) 40
HVL{mmAI) 0338
Spectrum Mo/ Mo

Breast Glandularity(%) 50

Average Glandular Dose(mGy)| 1747 |

Currently, the examination method recommended for breast cancer screening is
mammography, the breast density of the image affects cancer detection. Especially
high concentration breast is considered as one of findings with high risk of
carcinogenesis. Therefore, we analyze the characteristics of the device from both
aspects of image quality and exposure, and consider optimization of mammography.

v Optimization of the medical radiation exposure
(Diagnostic Reference Levels)

A diagnostic reference level of medical exposure in our country was formulated in
2015. Therefore, we examine the optimization of image quality and exposure dose.

v" Quality Control of X-ray equipment

(lonization chamber)
-

1y

(General) (Mammography)

Based on the IEC standards, we examine the accuracy control of the diagnostic X-ray
equipment's.

Education

We will lectures on X-rays diagnostic Imaging equipment, and we educate
latest IEC or paper. We practice it about a measurement technology of the
X-ray diagnostic equipment.




Medical Imaging and Informatics

Faculty in charge: Norio Sekine

We are working on medical image analyses
and educational technology.

1. Evaluation of the quality of ultrasound images
O Development of an automated screening system for breast cancer.

kO Development of a screening system for potential patients with osteoarthritis of the
nee.

2. Radiation imaging for medical applications

O Development of a reconstruction algorithm for tomosynthesis images with a
refraction contrast technique.

Simultaneous display of MRI Depiction of ligaments and
and ultrasound images cartilage in a monochromatic X-ray

3. Pevelopment of an education support system for
raclljologlc%I tec no%gy PP y

O Research on positioning support for augmented reality (AR) technology and its
applications.

O Simulations of X-ray images for education using CT data.

Virtual goniometer with real imaging and Imaging simulation consistent with
augmented reality information about posture

3D-CG display examples Dental X-ray simulation
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