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The Momentary Rise in Radiation Doses in the Air Caused by Radiopharmaceuticals
Satoko FUJIE?, Hiroyuki KONISHI?, Toshinari SUZUKI?, and Mitsugu HOSAKA®?

The Tokyo Metropolitan Institute of Public Health has been monitoring the air dose rate in Tokyo using monitoring posts at seven
different locations (Shinjuku, Edogawa, Kodaira, Adachi, Ota, Chofu, and Hachioji), the results of which are released on its website.
Almost all of the detected increases are caused by rain or snow, but there are occasional rises in the momentary dose rate. The citizens
of Tokyo Metropolitan have expressed a deep interest in the measurement results of radiation doses, with many opinions and questions
being received from them about the possible relationship between any increase in radiation dose rates and the nuclear power plant
accident. Therefore, to clarify the cause of these increases, we analyzed the gamma-spectrum and totaled the number of detections of a
momentary rise in radiation doses.

Five patterns were detected in the spectrum at the times when the dose rates increased: 1) 9mTe or '2]; 2) annihilation radiation; 3)
BI1: 4) 2°'T1; and 5) ©’Ga. Each of these was caused by a radiopharmaceutical being prescribed to a patient for an in-vivo diagnosis or
medical treatment. The momentary rises in radiation doses were mostly observed during the daytime at the posts in Kodaira, Edogawa,
and Adachi, likely due to a person who underwent medication with a radiopharmaceutical coming close to these monitoring posts.

A total of 25 momentary rises in dose rate occurred December 2011 and July 2016, including 11 at Adachi, 9 at Kodaira, and 5 at
Edogawa. Thirteen of these rises were caused by *™Tc or '>I, while five were related to annihilation radiation.

Since nuclear medicine therapy and medical examination by radioactive substances have now come into wide use, it is considered

that further momentary dose rate elevations will occur at these three sites in the future.

Keywords: monitoring post, Tokyo metropolitan area, air dose rate, gamma-spectrum, radiopharmaceuticals,

annihilation radiation, Positron Emission Tomography (PET)
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