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ABSTRACT

This study was evaluated absorbed dose according to the gold nanoparticle density in prostate brachytherapy
which was constantly occurred in Korean men. Absorbed dose evaluation was using MCNPX program which was
applied Monte Carlo simulation. Source were applied '*’Ir which was temporary insertion source and '*Pd which
was permanently insertion source. And gold nanoparticle density was applied 0 mg, 7 mg, 18 mg and 30 mg. The
prostate absorbed dose was increased in proportion to the density 2.95E-14 Gy/e to 4.42E-14 Gy/e in "’Ir and
showed the same tendency in '"Pd. And surrounding organ absorbed dose was inversely proportional to the
density. Therefore using nanoparticle in brachytherapy was increased therapeutic ratio.
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II. MATERIAL AND METHODS

1. Monte Carlo Simulation

REALS 9% TR a:S MCNPX(Monte
Carlo N-Particle Extended, Ver. 2.5.0, USA)S ©]-&
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Internal Radiation Dose)d #WH S o] &3}t 4]
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Table 1. Characteristic of radioisotopes which used in
brachytherapy

A Exposure
Isotope E\rllzrrage Half-life HVL-Lead ratze
P & (day) (mm) (R-em” mCi
My -1h-1)
2 0.397 73.8 6 .69
1%pg 0.020 17 0.013 148
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Fig. 1. Absorbed dose of prostate according to the
nanoparticle density.
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Table 2. Absorbed dose of surrounding organs according to the nanoparticle density when using 1921y (unit: Gy)
0 mg 7 mg 18 mg 30 mg
Leg 6.52E-01 5.80E-01 4.97E-01 4.35E-01
Leg skin 4.30E-01 3.82E-01 3.27E-01 2.86E-01
Penis 5.96E+00 5.29E+00 4.53E+00 3.97E+00
Penis skin 2.84E+00 2.52E+00 2.16E+00 1.89E+00
Leg bone 1.79E+00 1.59E+00 1.37E+00 1.19E+00
Pelvis 1.40E+00 1.24E+00 1.06E+00 9.24E-01
Spine 4.36E-02 3.85E-02 3.29E-02 2.86E-02
Rib 9.89E-03 8.62E-03 7.39E-03 6.44E-03
GB 9.04E-02 6.74E-02 6.49E-02 5.80E-02
Stomach 5.35E-02 4.76E-02 4.01E-02 3.48E-02
Small intestine 3.88E-01 3.43E-01 2.93E-01 2.57E-01
Ascending colon 3.97E-01 3.49E-01 2.94E-01 2.57E-01
Transverse colon 1.91E-01 1.72E-01 1.46E-01 1.26E-01
Descending colon 9.27E-01 8.24E-01 7.08E-01 6.20E-01
Sigmoid colon 4.45E+00 3.95E+00 3.40E+00 2.96E+00
Kidney 5.89E-02 5.22E-02 4.54E-02 3.95E-02
Liver 3.31E-02 2.91E-02 2.49E-02 2.20E-02
Lung 6.60E-03 5.77E-03 4.97E-03 4.34E-03
Pancreas 4.58E-02 3.99E-02 3.43E-02 2.97E-02
Spleen 3.27E-02 2.88E-02 2.44E-02 2.14E-02
Testicle 6.27E+00 5.57E+00 4.76E+00 4.17E+00
Bladder 6.32E+00 5.59E+00 4.76E+00 4.14E+00
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Table 3. Absorbed dose of surrounding organs according to the nanoparticle density when using 1%pq (unit: Gy)
0 mg 7 mg 18 mg 30 mg
Leg 5.31E-02 3.96E-02 3.51E-02 3.38E-02
Leg skin 4.93E-02 3.68E-02 3.26E-02 3.14E-02
Penis 1.02E+00 7.59E-01 6.73E-01 6.48E-01
Penis skin 5.84E-02 4.18E-02 3.81E-02 3.70E-02
Leg bone 1.07E-02 8.08E-03 7.09E-03 6.83E-03
Pelvis 5.22E-03 3.75E-03 3.23E-03 3.08E-03
Spine 4.78E-05 2.78E-05 2.70E-05 3.34E-05
Rib 1.34E-05 1.03E-05 4.87E-06 6.98E-06
GB 7.41E-05 1.17E-14 6.84E-15 1.19E-05
Stomach 4.71E-05 3.43E-05 2.32E-05 2.30E-05
Small intestine 4.84E-04 3.29E-04 2.92E-04 2.75E-04
Ascending colon 3.67E-04 2.77E-04 2.92E-04 2.86E-04
Transverse colon 2.31E-04 1.54E-04 1.40E-04 1.36E-04
Descending colon 2.79E-03 1.97E-03 1.80E-03 1.69E-03
Sigmoid colon 2.38E-01 1.65E-01 1.41E-01 1.34E-01
Kidney 5.26E-05 4.03E-05 2.00E-05 3.03E-05
Liver 3.54E-05 3.46E-05 2.22E-05 2.43E-05
Lung 1.03E-05 6.79E-06 6.33E-06 6.57E-06
Pancreas 4.48E-05 6.32E-05 4.70E-05 4.70E-05
Spleen 5.08E-05 6.35E-06 5.83E-06 2.14E-05
Testicle 4.82E-01 3.56E-01 3.17E-01 3.06E-01
Bladder 9.09E-01 4.42E-01 3.08E-01 2.75E-01
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