ANSYINUNENT5815998UUTENBUNLAUANTNS ST Az 98 185U 9 U TAaN TaUNIINISHINNG TUSLN g
ANSHANLN YN UNSIFLATES PET
Prediction of Activated Component and Radiation Survey Around Medical Cyclotron Vault During

PET Radiopharmaceutical Production
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Objectives: A twenty MeV medical cyclotron is used for radiopharmaceutical production. During
operation, neutrons were generated. High energy neutrons can penetrate or slow down and
activate cyclotron’s component to be radionuclide. The cyclotron operators, radiopharmacists
and services engineer can be exposed to radiation caused by activated radionuclides. The
purposes of this study are to predict radiation and to measure radiation around cyclotron vault
for the radiation safety in routine operation.

Materials and Methods: The predicted activated component was calculated from neutron flux
with activation calculation formula. For inside shielding area, the neutron flux was determined by
the cold foil activation method using a HPGe spectrometer for gamma counting. For outside
shielding areas, neutrons were measured by CR-39, a solid-state nuclear track detector. Radiation
surveillance around cyclotron vault using HDS-101G/GN was done to measure neutron and
gamma dose rate.

Results: Prediction of gamma dose rate from activated concrete wall inside cyclotron vault, there
are seven radioisotope products including Mg-27, Al-28, Si-31, Ca-45, Ca-47, Ca-49 and Fe-59. In
this study, highest gamma dose rate predicted using thermal neutron flux 3.38x102 cm™? s /MAh
at vault wall was equal to 1.4 x10-2 JISv/h then continue decaying. Radiation surveillance around
cyclotron vault highest neutron dose detected was 387 HISv/h/MA on inner vault wall in primary
beam direction. For outside cyclotron vault, neutron dose cannot detect compare with that of
background. The highest gamma exposure level was found at the electricity room equal to 0.28
HSv/h.

Conclusion and Discussion: Highest gamma dose rate predicted inside cyclotron vault is below



recommended levels of exposure. Due to short live radioisotope, the radiation will be decreased
to background level within 90 minutes. Radiation surveillance around cyclotron facility all the
values are below recommended levels of exposure. This reflected that the neutron and gamma

exposure level around cyclotron vault is safe in routine operation.
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Prediction of gamma dose rate using neutron flux measurement at vault wall in primary beam direction (electric
room direction) incase of 15 pA and 60 minutes bombarding.
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Neutron dose results by CR-39 detector inside cyclotron vault positions.
i1 30
= md fagget direghon
P | B, A o
= 5 | et to Gpet dusechon
§0s
E oS
=
ill 1+
TR . . .
Elzctric rocan Hot eell 1ooim Crarage Balcomy  Control rooim
pasition
2048
120 ® o target dirschon
g I{; n Lo mesd fo Bt dasctaon
= 4o
Eizan
a (GEY
g K
g &0
2.0
i ——

Electine rooun. Hot cell pomn RITREE Balcony Comptio] rocan
position




