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- Organ Dose Assessment of Nuclear Medicine Practitioners Using
L-Block Shielding Device for Handling Diagnostic Radioisotopes -
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Table 1 Physical properties of radiocisotope  (unit : MeV)

Radioisotope Emitting y-ray energy (yield)

e 0.141(0.891)

g 0.511(1.96)

| 0.159(0.833), 0.529(0.014)

- 0.0306(0,0025), 0.0322(0,0026), 0.135(0,026),
0.167(0.100)
0.0913(0.032), 0.0933(0.392), 0.185(0.212),

YGa 0.209(0.024), 0.300(0.168), 0.394(0.047),
0.888(0.0015)

M 0.171(0.902), 0.245(0.940)

Fg. 1 Description of L-block shielding device, (a) commercialized
L-block shield (b) simulated L-block shield
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LAY W QA 7ol et g7k Al BARE
MIRD HY Y =(Eye), /34 (Thyroid), ¥ (Breast),
H(Lung), $J(Stomach), 7HLiver), AJA1Al(Sexual gland;
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g R &, AR ERAAE S8, HAME
Havof| w2 FUS AFE7HE fl8l 37 MBq (1 mCi) 2]
s ALEsklen, MCNPX =208 f A=f kit
4~(ICRP 74 ambient dose equivalent conversion factor)
& B3l 57HIFE(uSv/h) 2 AT

TE3F Higke Agksol] disf 471 s Brkskaat
ICRP 60, 103 JAaloA AA|Bl= %2 31=A|5(Tissue
weighting factor)& 1183} GFaAFE(USv/h) =2 A
s}olckTable 2), WOl ) Al Shg 9] HE3
4= 10E°H o4} mo|5Asto] 5|2 B8 (uncertainty)
£ 3% oY= FAIRCL

Lead glass
(5 ~ 60 mm)

L-block Shield
(5 ~ 60 mm)

Fig. 2 Simulation model for dosimetry for the organs of
Nuclear medicine Practitioners, (@) 3D visualization of
simulating model, (b) 2D visualization of simulating model

Table 2 Tissue weighting factor as by ICRP publication

Weighting Factor
ICRP 60 (1990) ICRP 103 (2007)

Tissue or Organ

Gonads 0.20 0.08
Bone marrow 0.12 0.12
Colon 0.12 0.12
Lung 0.12 0.12
Stomach 0.12 0.12
Bladder 0.05 0.04
Breast 0.05 0.12
Liver 0.05 0.04
Esophagus 0.05 0.04
Thyroid 0.05 0.04
Skin 0.01 0.01
Bone surface 0.01 0.01
Salivary glands - 0.01
Brain - 0.01
Remainder 0.05 0.12
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KeMuRT
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Table 3 Effective dose distribution on organ according to tissue weighting factor in ICRP recommendation (Unit : uSv/h)

ICRP 60 ICRP 103
Organs e 2 g R\ YGa Mn P | g 7] YGa Mn
Eye 0.1855 0.2196  0.6946 02104 0.2410  0.2897 0.4453 0.5271 1.6670 0.5049 0.5784 0.6954
Thyroid 0.1657  0.1951  0.6337 0.1840  0.2154  0.2545 0.1325  0.1561  0.5070  0.1472  0.1723  0.2036
Breast 0.5297  0.6214  1.8963 0.6028 0.6818  0.8100 1,2712 1.4914 4.5510 1,4467 1.6362 1.9439
Lung 0.5549  0.6498 20288 06149 07116  0.8415 0.5549  0.6498  2.0288  0.6149  0.7116  0.8415
Stomach 0.7222  0.8353 24312 07943  0.9061  1,0646 0.7222  0.8353 24312 07943  0.9061  1.0646
Liver 0.2465 0.2803 0.8552 0.2716  0.3112  0.3664 0.1972  0.2290  0.6841  0.2173  0.2489  0.2931
Testis 0.4055  0.4799 1.5667 04580  0.5314  0.6342 0.1622 0.1919 0.6267  0.1832 0.2126  0.2537
Ovaries 0.3755  0.4439  1.4799  0.4141 04871  0.5749 0.1502  0.1776  0.5920  0.1656  0.1948  0.2300
Skin 0.0238  0.0284  0.0928 0.0274 0.0314  0.0376 0.0238  0.0284  0.0928  0.0274 0.0314  0.0376
99mTC 201‘”
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Fig. 3 Organ dose distribution according to thickness of L-block shield when handling *™Tc, %'l
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2. L-block XHHIIIZ? A2 [ME M &€
AHH = 1t

HoJs} Hol o Aekg A #F A L-block A|7]-
o ARgoll me QA 471 wZ e A aTke Al
93|, zF AL 2 EA (5 ~ 60 mm)o] W= Q1A A7
HEATF BEE SA5kL, w7 vAg A] A% 22
£ 7|20 R st} AuFA0| w2 Auag-S Briskch

0 Ay}, gubH o2 o) Hof uff 71 Wol AMgEE
e Aol A 5 mm AH 7| AR Al A 79
whal 24 97.15~F ) 99.96%, 10 mm AR A] 9909~
99.97%2] AW E&S BTk Tl AYe] F$, 5 mm

A7) A AU 7Tl ke A 97,13~ 2
99.95%, 10 mm ARE- A] 98.76~99.97%, 15 mm ARE- A
99.53~99,97%2] At a2 e ot (Fig. 3).

P A1919] B9, 5 mm A7) AR A 1A} 7o
2} 2|4 95.05~F|t 97.66%, 10 mm ARE- A] 97.80~99.01%,
15 mm AME A 99.08~99.57%°] A EE-S e
PET/CT A} A] Qb 02 AMg=)= UF Helo] 49, 5
mm A7) ARS- A] QUA| €] A7l whet 24 51,41~ o)
62.69%, 10 mm AR A] 77,63~86.71%, 15 mm ARE- A]
89.93~95,24%, 20 mm AMg- A] 94,63~98 25%, 25 mm
AR Al 96.18~99.35%, 30 mm ARE- A] 97.18~99 75%,
35 mm ARE- A] 97.86~99.89%, 40 mm ARE- A] 98 44~
99.94%, 45 mm ARE A] 98.85~99 98%, 50 mm AR Al
99.18~99.98%9] AlH &8-S HAhHFig. 4).

"Ga A1) 7, 5 mm A 7| AR Al Q1AS] A
7lo] w2l & 91.56~F ) 94.67%, 10 mm ARE- Al
96.75~98.91%, 15 mm AR& A] 97.99~99 58%, 20 mm A}
| A] 98.70~99.77%, 25 mm A& A] 99.13~99 84%2] 2}
HEEE Bk Min A9O] B, 5 mm A7 AR
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Fig. 5 Organ dose distribution according to thickness of L-block shield when handling ®Ga, "'In
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Organ Dose Assessment of Nuclear Medicine Practitioners Using
L-Block Shielding Device for Handling Diagnostic Radioisotopes

Se-Sik Kang"-Yong-In Cho?-Jung-Hoon Kim"

Y Dep. of Radiological Science, College of Health Science, Catholic University of Pusan

?Dept. of Diagnostic Radiology, Dongnam Institute of Radiological & Medical Science

In the case of nuclear medicine practitioners in medical institutions, a wide range of exposure dose to

individual workers can be found, depending on the type of source, the amount of radioactivity, and the

use of shielding devices in handling radioactive isotopes. In this regard, this study evaluated the organ

dose on practitioners as well as the dose reduction effect of the L-block shielding device in handling the

diagnostic radiation source through the simulation based on the Monte Carlo method, As a result, the dis-

tribution of organ dose was found to be higher as the position of the radiation source was closer to the

handling position of a practitioner, and the effective dose distribution was different according to the ICRP

tissue weight, Furthermore, the dose reduction effect according to the L-block thickness tended to de-

crease, which showed the exponential distribution, as the shielding thickness increased. The dose reduc-

tion effect according to each radiation source showed a low shielding effect in proportion to the emitted

gamma ray energy level.

Key Words : Simulation, L-block shield, MIRD phantom, Dose assessment
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