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Scattering Measurement of Syringe Shield Used in PET/CT

Dong-Gun Jang"-Cheol-Woo Park?-Eun-Tae Park®
D Dept. of Nuclear Medicine, Dongnam Institute of Radiological & Medical Sciences Cancer center
? Dept. of Radiological Technology, Dong—Eui Institute of Technology
Y Dept. Radiation Oncology, Busan Paik Hospital, Inje University

Abstract PET/CT is a medical equipment that detects 0,511 MeV of gamma rays, The radiation workers are inevitably ex-
posed to ionizing radiation in the process of handling the isotope. Accordingly, PET/CT workers use syringe shields made
of lead and tungsten to protect their hands. However, lead and tungsten are known to generate very high scattering par-
ticles by interacting with gamma rays. Therefore, in this study, we tried to find out the effect on the scattering particles
emitted from the syringe shield. In the experiment, first, the exposure dose to the hand (Rod phantom) was evaluated
according to the metal material (lead, tungsten, iron, stainless steel) using Monte Carlo simulation, The exposure dose
was compared according to whether or not plastic is attached. Second, the exposure dose of scattering particles was
measured using a dosimeter and lead., As a result of the experiment, the shielding rate of plastics using the Monte Carlo
simulation showed the largest difference in dose of about 40 % in lead, and the lowest in iron, about 15 %, As a result
of the dosimeter test, when the plastic tape was wound on lead, it was found that the reduction rate was about 15 %,
28 %, and 39 % depending on the thickness. Based on the above results, it was found that 0.511 MeV of gamma ray
interacts with the shielding tool to emit scattered rays and has a very large effect on radiation exposure, However, it was
considered that the scattering particles could be sufficiently removed with plastics with a low atomic number, From now
on, when using high-energy radiation, the shielding tool and the skin should not be in direct contact, and should be
covered with a material with a low atomic number,

Key Words : Scatter ray, Hand dose, Syringe shield, Recoil electron, PET/CT
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Fig. 1. Measurement of the range of scatter

Table 1, Components of Plastic

Density
(g/em)

Elemental composition (% by mass)

Polyvinyl C Cl
Chloride

(PVC)

H

1.406

0.048382 0.384361 0.567257

ICRUONA Algst= WY 7Fete ti3Eske Rod
phantom[9]& AMEEIH O, & mm, Z290] 3,000 mm%
EAJL Table 22} 2t} ICRP ¥179f] w2} Phantomol|
I Akdstef[10] Rlgsiglom, uo] £4d

2 mm2] I
2 Table 33} ZTH11].

By
19

Z=XxOo
=0T

0= 27
T= T

Table 2, Components of Rod phantom

Density
Geometry Material Element weight(%)
(g/em’)
PMMA H C N (@]
Rod Phantom 1.11
(ICRU) 10.1 11.1 2.6 76.2

Table 3, Components of Skin

Elemental composition (% by mass)
H C N O Na P S Cl K
10,0 204 42 645 02 01 02 03 0.1

Organ/tissue
Skin

o)
=2

5 4% =
Fig. 29} Zo] A=l £& W2tA7]7] 98] Fig. 3
3} 240] Rod phantome] W42 atste] F402 TAE
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Fig. 4. Measurement of
scatter using a dosimeter
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Table 4, Components of stainless steel

Density
Elemental composition (% by mass)
(g/em’)
Pb
Lead 11,34
1.0
W
Tungsten 19.25
1.0
Fe
Iron 7.9
1.0
Stainless C Si P S Ti Cr Mn Fe o8
steel 0.000790 0.009830 0.000440 0.000440 0.007370 0.111300 0.009830 0.860000 '
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Fig. 9. Dose reduction rate according to plastic thickness of
A type iron shield
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