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ABSTRACT

Nuclear medicine have often used to diagnose cancers. The main absorbed dose from radiation to a radiation
worker resulted from open radioisotopes. Methods for reducing the radiation dose to a radiation worker from
radioisotopes injected to patients were studied. The shield device of 0.2 mmPb was manufactured as a size of 300
mm * 500 mm X 150 mm. By using dosimeters of Nanodot, the absorbed doses for thyroid, chest and genital
organ were measured with and without a shielding device and with syringe shield and shielding device together.
The highest absorbed dose of 0.908 mGy reduction of 20.8% as 0.719 mGy was in the genital organ by using
the syringe shield and a shielding device together. A effective dose for a radiation worker during 1 year was
expected to 1.223 mSv at the chest, which was decrease as 0.994 mSv by shielding device and syringe shield
together. When open radioisotope is injected to a patient for examination, the only use of a shielding device
results in the reduction of radiation dose to radiation workers.
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Fig. 1. Torso Manequin and positions of nanodots
for measuring radiation dose.
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Fig. 2. Shielding device for protection of radiation
from arm phantom.
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Fig. 3. Instruments for using experiments. (a) no
shield, (b) shielding device, (c) syringe shield.
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I, RESULT

Nanodot DosimeterE Torso Mannequin®]

WA, T, AA RG] R 142 Bk A
SRl th. Table 1(a)x= #12HE x4
T2 AEAA A ZHE FFAL, by A
& AH7TE AbEst AT FFAE, (o
Syringe Shield® FAL7]E Apd|star Al 2bE 244 7]
TE I AREste] SA3 FAdFelnn

A 715 ARESHA] kS wii= A4 0.908
mGy = 7Hd =43 avkgol Tk, Al olgith
A A7 TE ARAS AS FEATe 3
AR A N A 12.5%, 7FEH A NA 15.4%, B2
ANA 143% ik Az ZH 79k
Syringe Shield& A& S A5 ST AFS HFA
AR NA 13.7%, 7}%%2101%1 18.7%, 221l A
20.8% #HAskit. Al ZFu 7] et AR RS )
B} 2 7] 59} Syringe ShieldE 34 AMEdS
Bt FrAEe AR ANA 1.3%, 7FE9A A ol
A 3.8%, AN 7.5% HAaFH AT

¥

~

Table 1. Absorbed dose for 1 hour: no shield (a),
shielding device (b) and shielding device with syringe
shield (c).

Location a (mGy) b (mGy) ¢ (mGy)
Thyroid 0.749 0.655 0.646
Chest 0.849 0.718 0.69
Genital organ 0.908 0.778 0.719
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Table 2. Effective dose for 1 year: no shield (a),
shielding device (b), shielding device with syringe

shield (c).
Location a (mSv) b (mSv) ¢ (mSv)
Thyroid 0.359 0.314 0.31
Chest 1.223 1.034 0.994
Genital organ 0.871 0.747 0.69

IV, DISCUSSION

se)st PALl A 1Ee] WA Al T
o] Eyste] i ARRH A ekl
Ao T AL olBel ApsE WA
ol A A AL BE
Atk & A4S Fal G siAS A
71978 T WA E A 27 Fo
gHelsaitt.

A2t 2= 7] -2} A Syringe ShieldE AH&-3)
obo]  EZAEES  AlALA of A
45 e 5
"ol 91307k Age] A
A B
Aast 2 e Aoz 3AE ek o
2] 31 Syringe ShieldE AF&-3}A] kil AlztE 2}
ATR AFEHS W ANMNA Gl
14.3% 7raste] 1 a7t A o= ] tE =}
719 k3t FE e adte] o3k Ao w Ut

@ % gk

E
P
T

AALE S8l Exfel Al PmTe WA 59
= ?Oﬂ%‘ o AR ARG FARAE B 1d
FaEAFE TFEAANA A 7199 Syringe
2 3 Ag8hd 18.7% A Pt shA ek A}
H7t Qe Aol 75 FraAEko] 1.223 mSy
2 ZAF AR Al 1137 388 20 mSvE Tl vi-$-
w7 wZel EAVE HA etk shAR AR
WARd ol gt A8k slo] upeA] s

B AGAME T WA EN DL B BF

REN =)

V. CONCLUSION
N olst HAF Al PTe A S UG St
A Fol & o AR A FARAE W AR T
< s A-sklek AE 7S
SoA FUS LEH_HJ/} A7 HE A RS Al
el
A2 91A W FA o] 208%% M =
N e FRAHS Hol: JiGddA Alzd
AeFo] 15.4% 743t

At A zt= ﬁ}ﬁﬂﬂ?—g} Syringe ShieldE 7 A}

B398 WE FAHOR 33% P% ghdtel A
A A7) AR A vt Arke A
2 salstgie.

A7 el AgE AdAAS W GBS 02
mmPbR T EE RS AHEFE P oR R
EAFSAR Ao waks F7HE Aelth WA ES)

A %ol A A A7) Feh ool A 2]
T2 3 AHgsE A EdtE 0% 74 Ao
o HE A3 PAbel A A ST e
1d ol fFadsEFo]l 7hEelAl 1.223 mSvE WA
FERT A% A AAE A A7) T
Age Ags & Bast ok

Reference

[1] K. B. Park, Y. D. Hong, H. S. Han, "Study on the
Promotion of International Cooperation through the
Technical Exhibition on RI Production and
Application," Korea Atomic Energy Research Institute,
No. KAERI/RR-2130, pp. 1-12, 2001.

[2] T. Bayram, "Radiation Dose to Technologists per
Nuclear Medicine Examination and Estimation of
Annual Dose," Journal of Nuclear Medicine
Technology, Vol. 39, No. 1, pp. 55-59, 2011.

[31 F. Vanhavere, E. Carinou, L. Donadille, "An
Overview on Extremity Dosimetry In Medical
Applications," Radiation Protection Dosimetry, Vol.
129, No. 1-3, pp. 350-355, 2008.

[4] ICRP, "Recommendation of the International

Commission on Radiological Protection," Publication




PISSN : 1976-0620, eISSN : 2384-0633
"J. Korean Soc. Radiol., Vol. 13, No. 2, April 2019"

(5]

(6]

(71

(8l

(9l

[10]

[11]

[12]

26, 1977.

J. C. Park, S. J. Pyo, "Study of External Radiation
Expose Dose on Hands of Nuclear Medicine
Workers," Journal of the Korean Society of
Radiological Technology, Vol. 35, No. 2, pp.
141-149, 2012.

M. H. Park, D. M. Kwon, "Measurement of Apron
Shielding Rate for X-ray and Gamma-ray," Journal of
Radiological Science and Technology, Vol. 30, No. 3,
pp. 245-250, 2007.

S. G. Cho, J. H. Kim, H. C. Song, "Radiation Safety
in Nuclear Medicine Procedures", Nuclear Medicine
Molecular Imaging, Vol. 51, No. 1, pp. 11-16, 2017.

C. S. Lim, S. H. Kim, "A Study on the Radiation
Dose Managements in the Nuclear Medicine
Department", The Korea Academia-Industrial
cooperation Society, Vol. 10, No. 7, pp. 1760-1765,
2009.

W. H. Lee, S. M. Ahn, "Evaluation of Reductive
Effect of Exposure Dose by Using Air Gap Apron in
Nuclear Related Work Environment", The Journal of
the Korea Contents Association, Vol. 14, No. 12, pp.
845-853, 2014.

J. K. Pakr, E. H. Cho, "Measurement of the spatial
dose rate for distribution room in department of
nuclear medicine", Journal of Digital Contents
Society, Vol. 13, No. 2, pp. 151-157, 2012.

J. W. Kwon, J. H. Jeong, K. W. Jang, J. K. Lee,
"Medical Exposure of Korean by Diagnostic
Radiology and Nuclear Medicine Examinations",
Korean Association for Radiation Protection, Vol.
30, No. 4, pp. 185-196, 2005.

ICRP, "The 2007 Recommendations of the
International Commission on Radiological
Protection," Publication 103, 2007.

295



Reduction of Radiation Dose for Injection of Radioisotope using Shielding Device

PAREN DL T A AN TE o] $F B4 AE A7

® %
dojolsto Al Aejgt HAls o] gk @o] o] &t WAL A FAIAL e WA sHAYAE
ARESE w] WARA d]Zof] wEHTE Aol Al WA T YD AE T uf HARA ZAFAIA) v v &
AFS HAaA 7= WHS A5k 2 A A S o] &ste] AW 0.2 mmPb, 300 mm x 500 mm x 15

1

1l
N | [
178 AT AT S HE, AAGE A7) T A AEHAE W 3
WA, Th, ARG FEAFE Peow STk AAA A4 0.908 mG
y7h ZAH AT, AT AGR 4971 TS G AEHAS 1 20.8% FAT 0719 mGyE Y 2 9
Agrol vhEbsteh, AL AFAA W 1 o4 FENTE 1223 mSvE Jh97k HE Eev
sk A7) TE G ARG W 0994 mSvE AASAT A FADLE DA Fol T 1)
ARE A7) TS AESelE YA AYBAAY HEL AR = 4SS FASA,

FATOl PAAEA AL, AT, BAA 72

A7zt By ol

ek ESS x¢]
(1A A e Qs chsta Qutthstl Wb st s1uy
(SR DY Qs oistn Quttistl WAb st SRR
@A) AEL g7 st YA o wa

296



