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Initiatives in Tsukuba International Strategic Zone
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Objectives

To construct a "new industry-government-academia collaboration system to change Tsukuba" by taking advantage of the preferential
deregulation and tax measures that are available in the zone, and to attain tangible results from projects now in process in order to
contribute to solve the problem that we face in the field of Green & Life innovation.
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Construction of a "new industry-government-academia collaboration system to change Tsukuba"

@ Establishing an organization for promoting global innovation in Tsukuba to serve as the core of the collaboration system

@ Creating systems that enable researchers to freely use the leading-edge research facilities of other organizations,
producing tangible results, publicizing study resources, and supporting projects on a common platform

@ Creating new projects
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Seven projects now in process

Project 1 Development and implementation of BNCT, a next-generation cancer treatment

Project 2 Living with Personal Care Robots

Project 3 Practical use of algal biomass energy

Project 4 Creating a global hub of nanotechnology, TIA-nano

Project 5 Development of innovative pharmaceuticals and medical technologies using biomedical resources in Tsukuba
Project 6 Domestic production of medical radioisotope (technetium-99m) in Japan

Project 7 Creation of the global hub of innovative medical robots and medical devices
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URL.http://www.jaea.go.jp
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Japan Atomic Energy Agency (JAEA)
Oarai Research and Development Center
4002 Narita-cho, Oarai-machi,
Higashi-ibaraki-gun, Ibaraki-ken,311-1393 Japan
Tel.(+81)-29-267-4141 Fax.(+81)-29-267-1668
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Oarai Research Center, Chiyoda Technol Corporation University of Tsukuba Hospital
T31-1313 T B R KBS A SE T B FHET 3681 Tel:029-266-3113 T305-8576 IKIHEDILHRAF2T BIFH Tel:029-853-3900
3681 Narita-cho, Oarai-machi, Higashi-ibaraki-gun, Ibaraki, 311-1313 JAPAN 2-1-1 Amakubo, Tsukuba, Ibaraki, 305-8576 JAPAN Tel.+81-29-853-3900
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Domestic Production of Technetium-99m Preparations
-Production Technology Development and Practical Application-
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Nuclear Medicine Scanning

Radioisotopes (RIs) are used for diagnostic medical imag-
ing in nuclear medicine. Rls are administered in combina-
tion with chemical compounds, and the resultant radiation
is captured using detectors and used for imaging. These
imaging procedures can help clinicians determine the extent
of a disease by indicating the position, shape, and size of
specific organs; in addition, the functioning of organs can be
assessed by evaluating the duration of radiation emission
and the distribution of Rls localizing to the organ.
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Nuclear medicine scanning involves administration of radiopharmaceuticals by injection into the body;,
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Short-lived radionuclides are administered so as to minimize the effects on the human body.
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Detectors capture the radiation emitted by the radiopharmaceuticals
distributed in the body and create images.
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Distribution of radiopharmaceuticals across the body enables a full physical examination,with a single gose.
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Low doses of radiopharmaceuticals are administered so as to avoid pharmacological effects.
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Administration of Detector (nuclear medicine diagnostic apparatus)

technetium (**"Tc) Gamma camera (SPECT), etc.
preparation
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Measurement with a detector
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Technetium-99m (°**™Tc), which is produced from °*Mo, is the most commonly used medical RI. Technetium-99m
radiopharmaceuticals (**"Tc preparations) were used in about 700,000 nuclear medicine scanning procedures in
2012, which accounted for more than 60% of the total number of nuclear medicine scanning procedures in Japan in
that year; the procedures were mainly performed in cases involving metastasis and recurrence of tumors, infarction
and other diseases. There are no alternative Rls available when considering factors such as cost, scarcity, difficulty
in combining with chemical compounds, continuity of diagnosis, and reference to past procedures.
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Major Diseases and Functions Diagnosed with Technetium-99m
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Radiopharmaceuticals are used in approximately 1,050,000
nuclear medicine scanning procedures annually in Japan, of
which °°™Tc preparations account for about 60%. A total of
18 ingredients and 34 products containing °°™Tc prepara-
tions are sold in Japan. These products are mainly used
for bone scans [about 35,000 procedures/month (60%)],
brain and bone marrow scans [about 8,000 procedures
/month (14%)], and cardiovascular scans [about 7,300
procedures/month (13%)].



Efforts for Domestic Production of *"Tc Preparations
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Molybdenum-99, the parent isotope of technetium-99m, is produced in nuclear reactors outside Japan using

highly enriched uranium as the source material. Japan is the world’s third-largest consumer of ®*Mo, after
the United States and Europe, and relies entirely on imports for its domestic demand.
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¢ Limited availability of highly enriched uranium

¢ Necessity of a technology similar to nuclear fuel recycling

¢ Necessity of management in terms of non-proliferation and
nuclear security regarding usage and disposal of nuclear fissile materials
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Adoption of ®®Mo production by neutron
activation method
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Generation of plutonium Observed
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*Specific activity: The activity per unit weight of a material containing Rls.
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Using the Japan Materials Testing Reactor (JMTR) of the Japan Atomic Energy Agency, we aim to develop the
technology to domestically produce molybdenum-99 by the “Neutron activation method” without using uranium.
We believe that this technology will stabilize the supply of materials for diagnostic nuclear medicine and reinforce
the international competitiveness of Japan’s medical industry.
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Separation/Extraction/Concentration
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Animal trials and clinical tests of
technetium-99m preparations
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Technetium-99m separation, extraction, and concentration tests
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Japan Materials Testing Reactor of
Japan Atomic Energy Agency
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Exemption from prefectural taxes for businesses in Ibaraki Prefecture

Exemption from prefectural taxes for businesses that construct a new office (factory, plant etc.) or establish more in Ibaraki

Prefecture and hire at least five additional employees by March 2015

® Exemption for three years from enterprise tax on corporations, depending on the percentage of employees additionally hired when
opening a new office, etc.

® Exemption from real estate acquisition tax for buildings and land (the part on which the building is built) related to the opening of the
new office, etc.

DL City of Tsukuba
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Tax abatement for entities engaged in one or more strategic zone projects
(D Exemption from fixed asset tax and city planning tax for corporate entities that engage in projects in the international strategic zone and
receive corresponding national preferential tax measures (tax measures for the promotion of investment in plant and equipment) by March 2016
® Abatement for up to three years of fixed asset tax and city planning tax related to equipment and land below
a. Equipment covered by “(3) Preferential tax measures” of the aforementioned national support system
b. Land used as building sites included in the equipment mentioned in point a.
@ Exemption from fixed asset tax and city planning tax for those who provide land for verification tests by March 2016
Tsukuba City Subsidy for stimulating industries

For enterprises opening a new office, etc. in the city by March 2015, a subsidy equivalent to the fixed asset tax for the office in question
® A one-year (three years for robot/environment-related enterprises) subsidy equivalent to the fixed asset tax on the land, building and

depreciable assets of the new office, etc. depending on the number of employees additionally hired when opening the new office, etc.
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T 310-8555 Tk B/K A HERATI78-6 Tel.029-301-2529 Fax.029-301-2498

Tsukuba International Strategic Zone Promotion Section, Science and Technology Division,
Department of Planning, Ibaraki Prefectural Government

978-6 Kasahara-cho, Mito, Ibaraki 310-8555, Tel.+81-29-301-2529, Fax.+81-29-301-2498
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T 305-8555 HIKE D (LM 2530-2  Tel.029-883-1 111 (A#R5270) Fax.029-868-7640
Science and Technology Promotion Division,Tsukuba International Strategic Zone Promotion Department, City of Tsukuba
2530-2 Karima, Tsukuba, Ibaraki 305-8555, Tel.+81-29-883-1111(extension 5270), Fax.+81-29-868-7640
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T305-0821 B DOLHERI-8-3 Tel.029-853-5887 Fax.029-853-5889

Office of the Organization for the Promotion of Tsukuba-Based Global Innovation

1-8-3 Kasuga, Tsukuba, Ibaraki 305-0821, Tel.+81-29-853-5887, Fax.+81-29-853-5889,
tgi@un.tsukuba.ac.jp, http://tsukuba-gi.jp/
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