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The Evaluation of External Radiation Exposure dose rate
for Radium—-223 Dichloride
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Purpose **Ra-Dichloride is used for the medicine of castration-resistant prostate cancer (CRPC) and which emits o-ray

of 28 Mev that is used for therapy. However =

Ra-Dichloride emits -ray of 3.6% and y-ray of

1.1%(80,156,270 keV) aside from O-ray in decay. Therefore we would like to evaluate external radiation expose

dose rate of y-ray of *ZRa-Dichloride.

Materials and Methods

223

We calculated external radiation expose dose rate using y -constant of ““"Ra-Dichloride, #"T¢ based on Health

physics(2012). **Ra-Dichloride of 3.5 MBq and *"Tc-MDP of 740 MBq were applied. external radiation
expose dose rate 15 times from 1m by survey meter.

Results  y -contant of PRa, ®™T¢-MDP from 1m distance based on Health physics(2012) is 0.0469, 0.0215. calculated

value of external radiation expose dose rate was 16 xSy, 34 1Sy which activity is

**Ra-Dichloride of 3.5 MBq

and *™Tc-MDP of 740 MBq from 1 m . and measured mean value of 1 m was 0.7 Sy/h, 18 xSy/h.

Conclusion
223

radiation expose dose rate of “~Ra-Dichloride i 1s lower than
Ra-Dichloride is small. measured value of **Ra-Dichloride is also lower than *™Tc-MDP. Therefore

223

y -constant of ““Ra is higher than #"T¢ based on Health physics(2012). however calculated maximum external

#"Te due to actually used quantity of activity of

external radiation expose dose rate of y -ray of **Ra-Dichloride is very low.
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Table 1. Physical Properties of ?*>Ra—Dichloride

Half-life (d) Path length (mm), mean/maximum Emission Maximum energy deposited (MeV)
11.43 60-100 a @) 5.78, 6.88,7.53, 6.68
B @ 0.45,0.49
r (5) 0.82,0.154, 0.269, 0.351, 0.402

Decays via a series of a-, -,
and y-emitting daughters
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Fig. 4. Ludlum Model 14C survey meter.
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. 223Ra—Dichloride(Xoﬁgo) 3.5 MBq

« ®"Tc-MDP 740 MBq
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Fig. 5. Capintec CRC®-Ultra Dose Calibrator
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Health physics(2012)0]| 4] A|-3-8}= **Ra7} " Tc2] 1m7]
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QiTp(0.25) 2 & Th3-3} 2},

7 : 1 mA 2] ] ZubAdEs (Health physics 2012, *Ra 0.0469,
#"T¢ 0.0215)

Qo: Z7|"9ARs (*Ra 3.5 MBq, “"Tc-MDP 740 MBq)

Tp: E2]2) u717] (PRa 1149, P "Te 64|7h) 71202 41
S92 o33} ZTi(Table 2).
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Table 2. Calculated maximum likely external dose rate

Health physics (2012) *»Ra-Dichloride #"Te-MDP
7 :(usv/MBq-h) 0.0469 0.0215
QO :(MBgq/70kg) 3.5 740
Tp :(Day) 11.4 0.25
Table 3. Measured mean dose rate from the vial
Dose rate from the vial **Ra-Dichloride #"Te-MDP
I m 0.7 uSy/h 18 1 Sy/h
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