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Purpose  Iodine (I-131) is one of the most widely used radioactive isotopes for therapeutic in the field of nuclear
medicine. Therapeutic I-131 capsule is made out of lead to shield high energy radiation. Accurate dosimetry is
necessarily required to perform safe and effective work for relative workers. The Monte Carlo method is known
as a method to predict the absorbed dose distribution most accurately in radiation therapy and many researchers
constantly attempt to apply this method to the dose calculation of radiotherapy recently. This paper aims to
calculate distance dependent and activity dependent therapeutic 1-131 capsule using GEANTA4.

Materials and Methods  Therapeutic capsules was implemented on the basis of the design drawings. The simulated dose was determined
by generating of gamma rays of energy to more than 364 keV. The simulated dose from the capsule at the
distance of 10 cm and 100 cm was measured and calculated in the model of water phantom. The simulated dose
were separately calculated for each position of each detector.

Results  According to the domestic regulation on radiation safety, the dose at 10 cm and 100 cm away from the surface
of therapeutic I-131 capsule should not exceed 2.0 mSv/h and 0.02 mSv/h, respectively. The simulated doses
turned out to be less than the limit, satisfying the domestic regulation.

Conclusion  These simulation results may serve as useful data in the prediction of hands dose absorbed by I-131 capsule
handling. GEANT4 is considered that it will be effectively used in order to check the radiation dose.
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Fig. 1. The therapeutic capsule was based on the design drawing.

5] viewer-0 (OpenGLStoredWin3z)

(b)

(a) The cutting face of the therapeutic capsule of 1.1 GBq (b) The cutting face of the therapeutic capsule of 5.5 GBq
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Table 1. Material, its elements and ratio, and density Table 2. Emissivity of lodine—131. [37 MBq]
Material Element COII.lp O?ent Density (g/cm3) Deca Ener Emission probability Emissivit
ratio (%) i .y N &y per decay h y Y
H 0.0207 radiation (keV) (photons/decay) (photons/sec)
pPvC C 0.2477 0.92 284.305 0.0612 2.264x10°
c 0.7314 364.489 0.8150 3.015x107
0.12 gamma 6
Robber 058 0.92 636.989 0.0716 2.649%10
: 722911 0.0177 6.549x10°
Lead Pb 0.997 11.35 e 09655 35720107
, N 0.7
Air 0.00129
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(a)
Fig. 3. Trajectory of gamma rays in Geant4 simulation.
(a) The therapeutic capsule of 1.1 GBq, (b) The therapeutic capsule of 5.5 GBq

Table 3. Simulated dose rate at 10 cm and 100 cm away from
the 1.11 GBq capsule surface

(b)

Table 4. Simulated dose rate at 10 cm and 100 cm away from
the 5.55 GBq capsule surface

Distance 10 cm 100 cm Distance 10 cm 100 cm
Position (mSv/h) < 2.0 (mSv/h) < 0.02 Position (mSv/h) < 2.0 (mSv/h) < 0.02
Up 0.0114 0.00029 Up 0.0232 0.00070
Upside 0.0110 0.00021 Upside 0.0167 0.00031
Lateral 0.0381 0.00099 Lateral 0.0666 0.00188
Bottom side 0.0113 0.00018 Bottom side 0.0169 0.00031
Bottom 0.0131 0.00039 Bottom 0.0170 0.00054
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