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ABSTRACT Patient-specific image-based internal dosimetry involves using the patient's individual anatomy and spatial
distribution of radioactivity over time to obtain an absorbed dose calculation. Individual absorbed dose was
calculated by accumulated activity multiply S-value of each organs. The aim of this study was to calculate the
S-values using Monte Carlo simulation in monkey and mouse and evaluation of absorbed dose in each organ.
Self-irradiation S-value of monkey heart self-irradiation was 3.15E-03 mGy-g/MBg-s, lung self-irradiation was
8.94E-04 mGy-g/MBqg-s and liver self-irradiation S-value was 2.23E-03 mGy-g/MBg-s. Mouse heart self-
irradiation S-value was 1.95E-01 mGy-g/MBqg-s, lung was 9.59E-02 mGy-g/MBg-s, and liver was 1.40E-03
mGy-g/MBg-s. The results of this study show that the calculation protocol of image based individual absorbed
dose of each organ using Monte Carlo simulation. Therefore, this study may be applied to calculate human
specific absorbed dose.
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Materials and Methods
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Figure 1. Acquired monkey CT image and organ region definition. (A) monkey CT image, (B) monkey organ definition.
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Figure 2. Acquired monkey CT image and organ region definition. (A) mouse CT image, (B) mouse organ definition.
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Scheme 1. Scheme of Monte Carlo simulation
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Table 1. F-18 labeled radiopharmaceuticals S-value in monkey

S-value
Heart L Li
(mGy-g/MBqg-s) ea ung iver
Heart 3.15E-03 = 6.66E-05 @ 2.75E-05
Lung 7.07E-05 = 8.94E-04 @ 3.50E-05
Liver 2.73E-05 @ 3.37E-05 @ 2.23E-03

Table 2. F-18 labeled radiopharmaceuticals S-value in mouse

S-value

H L Li
(mGy-g/MBa-s) eart ung iver
Heart 1.95E-01 3.82E-3 1.40E-03
Lung 3.89E-03 9.59E-02 2.79E-03
Liver 1.95E-01 3.82E-03 1.40E-03
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Figure 3. Simulated energy map using Monte Carlo simulation. (A) monkey energy map in each organ, (B) mouse energy map in each organ.
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Figure 4. Calculated F-18 labeled radiopharmaceuticals absorbed dose. (A) Simulated monkey absorbed dose in each organ, (B) mouse absorbed dose in each organ.
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