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Fig. 1 Overview of radiation control areafor PET in Na-
tional Center of Neurology and Psychiatry.
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Fig. 2 Typica image of the superconductive cyclotron.
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Tablel Materials activated by particle accelerator

Metal Iron of magnet,
Copper or auminium of coil,
Stainless steel of vacuum chamber
or cooling pipe

Plastic Insulation of cable
Materials for Iron,
radiation shield  Soil,
Concrete,
Lead of electron accelerator
Others Silver
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Table2 Radionuclide generated with activation by particle accelerator

Target materials Radionuclide Haf-life Generative reaction

Plastic 3H 122y  spdlation
36l 3x 10°y BCl(n,r)

Aluminium add upper columns
1c 5730y  *N(n,p), ’O(n,a), spallation
2Na 26y spallation, 2Na(r,n)
2] 8x 10°y Z'Al(r,n)

Iron, Stainless steel  add upper columns
43¢ 84d spallation
4T 48y spallation
%Mn 312d S4Fe(n,p), Mn(r,n)
55Fe 294y SFe(r,n), Fe(r,n)
%6Co 77d 56Fe(p,n)
5Co 270d S6Fe(p,r), ®BNi(r,p)
58Co 72d 59Co(r,n)
60Co 527y  %Co(n,r), %Ni(n,p)
63Nj 2y 62Ni(n,r)

Copper add upper columns
657Zn 245d 65Co(q,n)

Soil add upper columns
152gy 127y  BlEy(nr)
B4y 16y 18Eu(n,r)

Concrete add upper columns
4cs 206y  138cgnr)

Lead add upper columns
Bipg 127y spallation, 17Ag(n,r)
110mA g 254d spallation, 1%°Ag(n,r)
2047 3.8y spallation, 293TI(n,r)
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Fig. 3 Dismantling of cyclotron.
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Table3 Radiation protection for workers

Outfit Routine Cyclotron
work  pigmantlement Demolition

Cotton cap O ] O
Work gloves O ad O
Rubber gloves o o o
Leather gloves O O ]
Workwear 0O O O
Work socks O O O
Helmet o 0 0
Safety belt o O 0
Half face mask O

Full face mask o O
Dustproof wear O 0 O
Shoe cover O O
RI shoes O

Safety shoes ad O

O Required

o Asoften as necessary

Fig. 4 (@) The worker wore a protective suit and cut out the cyclotron with a hand saw. (b)
Containers for the radioactive waste (200 | can and 50 | can). (c) contained radioactive
waste.
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Dismantling of cyclotron

Direct measurement using a
scintillation survey meter >0.1pSv/|

Direct measurement using a G|
survey meter >+30 background level

[Identiﬁcationof di i ]

=
Treatment as
lactivated waste

Fig. 5 Flow chart in evaluation of radioactive materials.

[Treatment as industrial waste]

Fig. 6 (@) Direct measurement of radioactivity. (b) Measurement of gammaray spectrum. (c),
(d) Radioactive materias of parts of target, and barrel.
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Fig. 7 Radionuclide observed in the radioactive part.
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Summary

Decommissioning of the Medical Cyclotron
in National Center of Neurology and Psychiatry

Kimiteru ITo***, Yasuhiro Nakata*, Hiroshi MaTtsupa** and Noriko Sato*

*Department of Radiology, National Center of Neurology and Psychiatry
**Department of Nuclear Medicine, Saitama Medical University International Medical Center

Objective: In Japan, positron emission tomography
has prevailed as a useful procedure for detecting ma-
lignancy, myocardial viability, and epileptic foci.
Consequently, compact medical cyclotrons have been
installed in many hospitals. However, reports about the
dismantling or decommissioning of compact medical
cyclotrons are rare. This report describes the series of
steps involved in the decommissioning of a compact
medical cyclotron that had been used to produce radio-
actively tagged substances over aperiod of fifteen years
at the National Center of Neurology and Psychiatry in
Japan. Additionally, this report describes the manner
in which the radioactive waste was disposed.

Method: The plan to decommission the cyclotron
was comprised of three phases: a preliminary survey,
the dismantling work, and a reports after the disman-
tling. We complied with the guidelines for the disposal
of radioactive waste published by the Ministry of Edu-

cation, Culture, Sports, Science and Technol ogy.

Result: The most radioactive material was the vacu-
uming foil used in the window of the target chamber,
with adose rate of 17 uSv/h (gamma rays) and 20x
102 cpm (betarays). The detected radionuclides were
mainly ?’Na, 5"Co, 5°Co and 5Zn. The total numbers
of radioactive waste containers were thirteen 200 | con-
tainers and one 50 | container. We suspect that the long
shutdown period of the cyclotron (more than one year)
contributed to the decay of the radioactive waste be-
cause the amount of containers was smaller than the
initial estimation.

Conclusions: The shutdown period of a cyclotron
may play a significant role in reducing the amount of
radioactive waste.

Key words: Compact cyclotron, Decommission-
ing, Radioactivation, Radioactive wastes.



