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Institute of Radiation Emergency Medicine

Director, Shinji Tokonami

The Institute of Radiation Emergency Medicine at Hirosaki
University was established as an educational and research facility
specializing in radiation emergency medicine in March 2010. It was
renamed as a research institute in October of the same year.
Following the Great East Japan Earthquake on March 11, 2011, and
the consequent accident at Tokyo Electric Power’s Fukushima
Daiichi Nuclear Power Plant, members from our institute played a
leading role in Hirosaki University’s response to the disaster and
transmitted a wide range of academic information. This achievement
has been highly rated in Japan and internationally. To provide support
after the Fukushima Daiichi Nuclear Power Plant accident, we have
worked on the Fukushima Prefecture Namie Town Promotion
Support Project, a campus-wide organization.

In light of the this accident, the nuclear disaster response system in
Japan has been revised, and the subsequently set up medical system
for radiation exposure during nuclear emergencies and normal
situations has been further reviewed. As a result, Hirosaki University
has been designated as an Advanced Radiation Emergency Medicine
Support Center and a Nuclear Disaster Medical Care/General Support
Center, which are nationally designated medical facilities for
responding to nuclear emergencies. We have implemented a human
resources development project for the Nuclear Regulation Authority
and other projects that aim to make us a hub institution for domestic
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utilization and collaborative research. Additionally, we have started
international collaborative research projects with institutions in Asian
and African countries with whom we have partnership agreements.
We have also enhanced our international presence by strengthening
cooperation with universities and institutions in countries such as
Indonesia, Thailand, and Cameroon. We will continue to promote the
further expansion of our international network and global education
research.

The Institute of Radiation Emergency Medicine, Hirosaki University
consists of five Departments at Radiation Measurement and Physical
Dosimetry, Risk Analysis and Biodosimetry, Radiochemistry and
Radioecology, International Cooperation and Collaborative Research,
and Radiation Emergency Medicine. There are seven full-time
teachers, two teachers with concurrent post, three technical staff
members, and eight administrative persons. Although a small
organization, we, as a group of experts in radiation emergency
medicine, will continue to advance education and research at
Hirosaki University, as a functional strengthening of the University,
while contributing to both regional and international societies
through the promotion of “Radiation Emergency Medicine”. We
thank you for your guidance and suggestions as we work to achieve
our objectives.
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The Institute of Radiation Emergency Medicine consists of five departments; Radiation Measurement and Physical
Dosimetry, Risk Analysis and Biodosimetry, Radiochemistry and Radioecology, International Cooperation and
Collaborative Research, and Radiation Emergency Medicine. Research studies have been carried out in developing of
new analysis methods for radionuclides, improving radiation measurement techniques, understanding the environmental
dynamics of radionuclides, estimating physical and biological doses, and making risk analyses of radiation exposures.

In August 2015, Hirosaki University was designated by the Nuclear Regulation Authority to establish two types of support
centers- the Advanced Radiation Emergency Medicine Support Center and the Nuclear Disaster Medical Care/General
Support Center, which will carry out nuclear disaster medical care during normal times and emergency times.

An educational program on nuclear regulations was also started from 2016 through the “Comprehensive Educational
Program on Contribution to Radiation Emergency Medicine for the Radiation Exposure Accident in a Nuclear Disaster”.
Furthermore, our institute has been qualified as the core center on environmental transfer and biological effects due to
radionuclides together with University of Tsukuba, Center for Research in Isotopes and Environmental Dynamics
(CRIiED) by the Minister of Education, Culture, Sports, Science and Technology since 2019.




Organizational Structure of the Institute of Radiation Emergency Medicine
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Department of Radiation Measurement and Physical Dosimetry
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Department of Risk Analysis and Biodosimetry
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Department of Radiochemistry and Radioecology
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Department of International Cooperation and Collaborative Research
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Department of Radiation Emergency Medicine
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International Radiation Science Collaboration Center
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Standardized exposure ~ Metaphase automatically High purity Tl Gt

system for radioactive
gases and aerosols

searching and capturing
system

germanium detector

ICP-MS

Whole-body counter

This exposure system can
provide stable concentrations
of radioactive gases and radi-
oactive aerosols for calibrati-
on of associated monitors and
other applications.

This system automatically
scans and captures images of
metaphases on sample slides in
order to analyze chromosome
aberrations. It is an essential
system for efficient biological
dosimetry.

The high purity germanium
detector has high energy resolution
gamma-rays, and the capability for
identification and quantification
of radionuclides. Thick and old
iron and lead shielding enable
sensitive analysis.

The ICP-MS equipped with a
plasma ion source and quadrupole
mass filter can carry out multiple
and trace elemental analyses.
Long lived radionuclides such as
260J,129],%9Sr can be applied by
using the autosampler and
desolvating nebulizer system.

The whole-body counter
measures gamma-rays emitted
by radioactive materials
within or on the human body.
The data obtained are used to
assess the internal exposure.
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Department of Radiation Measurement and Physical Dosimetry
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The Department of Radiation Measurement and Physical Dosimetry covers development of measurement techniques and dose
assessment techniques using physical approaches. In order to accurately understand exposure situations, radiation measurements
and radionuclide analyses in the environment as well as the human body are indispensable. Dose is estimated according to the
type of radiation and its concentration in the exposure area, and various types of sample must be collected and analyzed to
complement the assessed value. After considering the differences in physiological parameters, in addition, the deposition of
radioactive aerosols in the human respiratory tract is being analyzed for more accurate internal dose assessment. Internal
radiation dose is calculated based on the measurement of radioactive nuclides absorbed into the human body While 1dent1fy1ng
the radioactive nuclides resulting in exposures, we are also developing rapid and convenient
measurement methods for radiation emergency situations. Biological effects of chronic
low-dose-rate radiation exposures on human beings are one of the unsolved issues in human
health sciences. We are carrying out comprehensive dose estimations in high natural background |
radiation areas, in collaboration with Japanese and international researchers, to understand the
human effects of such exposure levels. These findings can be applied to radiation risk
communication in Fukushima Prefecture, and are proving to be useful for restoration and recovery
assistance for the Fukushima Daiichi Nuclear Power Plant accident.
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Department of Risk Analysis and Biodosimetry
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Chromosomes are carriers of genes and they are made up of DNA, RNA, and nucleoproteins, and they can be observed during
cell division. The number and shapes of chromosomes are specific to each living species, and changes in these numbers and
shapes are known as chromosomal abnormalities. These result in abnormalities in characteristics, and they are thought to cause
congenital disorders and cell diseases such as cancer. Chromosomal abnormalities are also induced by radiation and carcinogenic

substances. Especially with regards to radiation exposure, a correlation between frequency of a chromosomal abnormality and
radiation dose has been shown. This correlation has been used to estimate the amount of exposure

experienced by persons involved in a radiation accident (cytogenetic dosimetry). ," A =. *
The Department of Risk Analysis and Biodosimetry promotes basic research in cancer-promoting ‘ *‘: __f.'

mechanisms caused by radiation, as well as the analysis of chromosomal abnormalities induced by o ‘, L oe “" 1%
radiation, in order to develop a faster and more accurate cytogenetic assessment method of radiation ~ * @ ®

doses and improve current methods. Moreover, we support Namie Town, which experienced much & I" 3 "‘
damage from the Fukushima Daiichi Nuclear Power Plant accident following the Great East Japan ll' :" L
Earthquake. = + =4
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Department of Radiochemistry and Radioecology
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The Department of Radiochemistry and Radioecology carries out chemical approaches to evaluate radiation exposure
doses. Studies to evaluate internal exposure doses from radioactive materials are carried out. Intake, residual, and
excretion amounts in the human body are evaluated by analyzing radionuclides in biological samples. In addition,
analyses of radionuclide concentrations in the environment and understanding environmental dynamics are important in
the evaluation of exposure doses. For these goals, the department carries out analyses of environmental samples. Hirosaki
University has been designated as an Advanced Radiation Emergency Medicine Support Center and a Nuclear Disaster
Medical Care/General Support Center by the Nuclear Regulation Authority. This department is E=8

in charge of internal exposure dose evaluations including actinides by bioassays through the &

Advanced Radiation Emergency Medicine Support Center.

Tritium is a radioisotope of hydrogen, and it decays with a half-life of 12.3 y. Tritium is
produced by nuclear reactions between cosmic rays and air in the upper atmosphere and it is
produced in nuclear facilities. This department is also conducting development of sampling and
pretreatment methods for precision tritium measurement, and it is carrying out geochemical and |
tritium science studies using advanced methods.
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Department of Internatlonal Cooperation and Collaborative Research
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The Department of International Cooperation and Collaborative Research was established in April 2020 to promote
collaborative studies with Japanese and international scientists. The Institute of Radiation Emergency Medicine was
established to develop unprecedented approaches for such items as health management in nuclear facilities and radiation
exposure management in medical facilities throughout Japan, and to train expert human resources who can respond to
emergency nuclear exposure accidents. We have been pursuing pioneering and advanced research in a wide range of
natural sciences, but our main focus has been on radiation science. The department was
accredited from 2019 as one Joint Usage / Research Center by the Ministry of Education,
Culture, Sports, Science and Technology in Japan promoting the "Environmental
Radioactivity Research Network Center". We will continue to promote collaborative research |
and use it as a new resource to undertake more diverse radiation science research. We plan to
focus on activities that contribute to the development of young researchers, including social
contributions through the internship program of the Nuclear Researchers Exchange Program.
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Department of Radiation Emergency Medicine
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The Department of Radiation Emergency Medicine carries out studies related to research on radiation emergency
medicine in cooperative with other departments of the institute. It also carries out construction of the radiation emergency
support network through collaboration with national and local governments, medical institutions, university and special
institutions. P
The Advanced Emergency and Critical Center was specially established with facilities to .

deal with patients having ARS (acute radiation syndrome) or victims of nuclear accidents
and it has an analytical laboratory for dose evaluation. In emergency situations, internal
radiation exposure levels are estimated using a whole- body counter to measure gamma-ray
emlttmg radlonuclldes inside of the human body and using equ1pment for analyzing 0- and

courses in cooperation with the Department of Radiation Measurement and Physical
Dosimetry. Moreover, we will provide training for clinical applications.

In addition, Hirosaki University has a partnership agreement with Namie Town established after the accident at the
Fukushlma Daiichi Nuclear Power Plant caused by the Great East Japan Earthquake, and has been conducting
reconstruction support activities. One of these activities is radiation risk communication to alleviate the health concerns of
Namie residents about radiation, which is being carried out in collaboration with experts in radiation medicine and
professionals in many other fields. Other activities are contributing to the development of educational materials and
human resources.
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International Radiation Science Collaboration Center
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On March 11th 2011, the Great East Japan Earthquake and tsunami was followed by a severe nuclear accident
in Fukushima, Japan. Many radiological scientists were involved in implementing countermeasures against
this disaster and they gained many experiences and obtained countless new scientific findings, skills and
knowledge that we did not have before. From these valuable experiences it became clear that scientists in the
same field need to work together to make societies that are enriched and safer. From such circumstances, we
took the first step in September 2018 to we set up a virtual laboratory, known as the International Open
Laboratory (IOL). Among the IOL members from various international scientific societies, we were able to
share knowledge, skills, equipment and facilities. Throughout these activities, we subsequently established the
International Collaboration Center for Radiation Sciences as an independent department in the institute in
March 2020. This center is expected to enlarge the our international network and to implement research
projects more effectively. The IREM offers international training courses including radiation protection
studies, natural radiation/radioactivity studies and biodosimetry under emergency situations, as one of the
functions of the center.
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TEL:0172-39-5401 FAX:0172-39-5514

E-mail jm5401@hirosaki-u.ac.jp

Institute of Radiation Emergency Medicine,
Hirosaki University
66-1 Hon-cho, Hirosaki-shi, Aomori, 036-8564, Japan
TEL:+81-172-39-5401 FAX:+81-172-39-5514

E-mail jm5401@hirosaki-u.ac.jp



