
Since re-organization as an independent administrative
institution in April 2001, researchers at the National Insti-
tute of Radiological Sciences (NIRS) have been perform-
ing studies according to mid-term plans that have been
revised every 5 years. The first mid-term plan was started
in April 2001; the second, in April 2006; and the third, in
April 2011. NIRS has four fields of research activities,
heavy charged particle therapy, molecular imaging, radia-
tion protection, and radiation emergency medicine, and a
support system for radiation technology.

The third mid-term plan has been carried out by four re-
search centers and one fundamental technology center.
In May 2012, the program for recovery from the
Fukushima Daiichi Nuclear Power Plant (NPP) accident
was started as a new center. In March 2013, a new de-
partment was also established; the Radiation Emergency
Medical Assistant Team (REMAT) now plays an important
part in medical response to accidents including the after
effects of the Fukushima NPP accident. In this report, the
research activities at NIRS during the third year of the third
mid-term plan (April 2013 to March 2014) are presented.

The Great East Japan Earthquake triggered tsunami
with over 10 meter-high waves that damaged facilities of
the Fukushima Daiichi NPP of Tokyo Electric Power Com-
pany (TEPCO) and led to the severe nuclear accident.
Since NIRS is designated as the national core center for
radiation emergency medicine, many NIRS researchers
still continue to be involved in response activities to the
accident, though almost 4 years have passed.

Besides these activities many others are also being car-
ried out and 255 original papers were published in FY
2014, in both international and domestic journals of high

reputation. Furthermore, more than 62 proceedings were
published for international and domestic scientific meet-
ings, and 399 oral presentations and 41 patent applica-
tions were made. Collaborative studies and exchanges of
researchers were also actively carried out: 158 collabora-
tive studies were done, 402 researchers worked as visit-
ing staff members at NIRS, and 138 students were ac-
cepted as trainees.

The Research Center for Charged Particle Therapy, as
a leading research organization in this field, has been
conducting clinical, biological and physics research stud-
ies using heavy ions generated from the heavy ion medi-
cal accelerator in Chiba (HIMAC). In FY 2014, 794 pa-
tients were treated. As well, the clinical trial team treated 7
tumor types of cancers: prostate, lung, head and neck,
bone and soft tissue, liver, pancreas and post-operative
pelvic recurrence of rectal cancer. Highlights of research
progress are shown in detail in other sections.

The Molecular Imaging Research Center, consisting of
four groups, has long experience with medical imaging
technologies including positron emission tomography
(PET), single photon emission tomography (SPECT), and
magnetic resonance imaging (MRI). The Center conducts
basic science and technology studies for molecular imag-
ing and also application studies for diagnosis and patho-
physiology of oncology and psychiatry. Current projects
include the development of molecular probes and radio-
pharmaceutical production techniques and the investiga-
tion of measurement techniques for PET and MRI, in addi-
tion to preclinical and clinical applications in oncology
and psychiatric and neurological diseases. One of the
most important topics in 2013 was determining the struc-
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ture of the new tau ligand PBB3 and labeling it with C-11.
The Research Center for Radiation Protection has been

providing a scientific basis for establishing regulations
with global standards for radiation protection, security and
safety, focusing on effects of low-dose radiation derived
from human activities and from natural environmental ra-
diation. For this purpose, the results of basic radiobiologi-
cal research have been provided to promote understand-
ing of radiation effects and to encourage enactment of
more reasonable regulations for the safe and secure use
of radiation in daily life. On December 8-9, 2014, this cen-
ter conducted the NIRS/WHO-CC (collaboration center)
Symposium “Children and Radiation in Medicine” as a Re-
search Center Symposium in Tokyo and discussed with
domestic and also foreign experts on medical exposure in
children and radiation-induced malignancies.

NIRS has been designated as the national center for ra-
diation emergency medicine in Japan, providing direct or
consultative services to local governments and hospitals
in the event of a radiation incident. Since REMAT has
been established, the Research Center for Radiation
Emergency Medicine is now responsible for basic re-
search studies; the Center is focusing its efforts on three
projects: developing and modifying the most appropriate
methodologies for evaluating radiation exposure, explor-
ing and supplying effective drugs to reduce the radiotox-
icity and metallic toxicity of internal actinide contamina-
tion, and applying mesenchymal stem cells (MSCs) as re-
generative medicine to treat radiation exposure injuries.

Services provided by REMAT include providing ex-
posed victims (patients) with the most advanced radiation
emergency medicine treatments possible and making
dose assessments. REMAT especially is playing an im-
portant role in medical response to the Fukushima NPP
accident. REMAT also carries out activities to maintain and
strengthen the emergency preparedness system and has
worked to establish three nation-wide network councils for
medicine, bio-dosimetry with chromosome analysis, and
physical dosimetry. REMAT has also introduced several
courses at NIRS on radiation emergency medical prepar-
edness for medical professionals of the Asian region.

Since designation as a collaborating Center of the
World Health Organization (WHO) in September 2013,
NIRS has been contributing to strengthening prepared-
ness to radiation emergencies and Radiation Emergency
Medical Preparedness and Assistance Network (REM-
PAN) activities, providing medical and technical assis-
tance to WHO in response to radiation emergencies, car-
rying out biodosimetry and BioDoseNet (cytogenetics and
internal contamination monitoring) analyzing radiation
protection for indoor radon exposure, and promoting ra-
dioprotection in the field of medical exposure to ionizing
radiation, with the focus on risks assessment and risk
management. NIRS members attended “The 14th Coordi-
nation and Planning Meeting of the WHO REMPAN Col-
laborating Centres and Liaison Institutions” which was

held at Würzburg in Germany on May 7-9 2014. About 100
people from 21 member states and international organiza-
tions participated. Since the meeting was the first one af-
ter the Fukushima accident, the discussions were focused
on the response and its consequences. Four researchers
gave 6 talks on the accident; titles are as follows: “Setting
the response infrastructure and early medical response”,
“Food and drinking water restrictions”, “Reconstruction of
internal and external exposure doses”, “TEPCO workers
biodosimetry”, “Follow-up program of TEPCO workers”,
and “Training of radiation emergency medical profession-
als in Japan after Fukushima accident.”

Together, the Research Center for Radiation Protection
and REMAT also acted as a national hub in collaboration
with international organizations including the International
Atomic Energy Agency (IAEA), International Commission
on Radiological Protection (ICRP), and United Nations
Scientific Committee on the Effects of Atomic Radiation
(UNSCEAR).

The Fundamental Technology Center, which was estab-
lished to support various studies performed in NIRS using
advanced fundamental technologies, has been carrying
out maintenance and quality control of institute accelera-
tors including the single particle irradiation system to cell
(SPICE), the particle induced X-ray emission (PIXE) analy-
sis and tandem accelerator (PASTA), and the neutron ex-
posure accelerator system for biological effects experi-
ments (NASBEE), as well as radiation measurement appa-
ratuses for cosmic rays. Efforts have also been extended
to establish and support experimental animal laboratories
for internal and external researchers.

The program for recovery from the Fukushima Daiichi
NPP accident started in May 2012 has four research pro-
jects and a system of cooperation. Research projects are
the study for long-term and environmental effects of radia-
tion, the health effect survey for emergency workers at the
NPP, and the study of environmental dynamics of radionu-
clides and radiation in the ecosystems in Fukushima Pre-
fecture. The program contributed to the external dose as-
sessment of residents for 4 months after the accident.

The second-term of the International Open Laboratory
(IOL) which began in April 2011 was concluded in March
2014. The new system for IOL was approved and it was
decided that applications for research projects would be
accepted in 2015.

Some other research programs have also been continued
or were newly started with the support of funding agen-
cies including the Ministry of Education, Culture, Sports,
Science and Technology (MEXT), the Ministry of Economy,
Trade and Industry (METI), the Ministry of the Environment
(MOE), and the Nuclear Regulation Agency (NRA).

In this report readers will be able to learn about the sub-
stantial research that was performed in the 4th year of the
third mid-term plan. I would like to conclude with heartfelt
thanks for the cooperation and advice generously pro-
vided to us by all parties concerned.
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