B 7| 2Tkt A47E A4S http://dx.doi.org/10.17946/JRST.2024.47.4.249
Journal of Radiological Science and Technology, 47(4), 249-254 ISSN 2384-1168(0On-line) ISSN 2288-3509 (Print)

()

Evaluation of the X-ray Shielding Ability of Lead Free Board Shielding
in the CT Room

Sung-Joon Kim"-Tae-Ho Han?-Hyo-Won Lee":Yu-Whan Oh"-Seung-Chul Kim?-Jung-Min Kim?

Y Department of Radiology, Korea University Anam Hospital
2 Sunil Radiation Health Safety Laboratory
? Department of Radiological Science, Shinhan University

Abstract This study compared the X-ray shielding abilities of the shields using Computed Radiography(CR) System after
manufacturing a lead-free boards using gypsum and BaSOy, an eco-friendly X-ray shielding material. Total six lead-free
boards were manufactured with BaSO; concentrations of 25 9%, 50% and thickness of 10 mm, 15 mm, 20 mm respectively,
and additional thickness of 1.0mm, 1.5mm, 2.0 mm leads were prepared. In the experiment, Nine shields were placed
on the Image Plate and placed in a Computed Tomography(CT) Room where CT scans were performed for 2 weeks,
After that, the X-ray image of the shields were obtained through CR Reader, and Pixel Value(PV) were measured to eval-
uated the X-ray shielding abilities of the lead-free shields. The criterion for evaluating the shields was determined by
comparing PV of lead-free board to that of the 1.5mm thickness lead used in the CT rooms. As a result of the experi-
ment, the PV of the lead-free boards within 25% of the BaSO; concentration and within 10 mm of the thickness were
not enough to be used as X-ray shields in the CT Room because they did not reach the PV of the 1.5mm thickness
lead. BaSOj4 concentration of 50 % at 20 mm thickness showed PV of 1.5mm lead thickness or more indicating that it has
an X-ray shielding ability to replace lead in the CT room
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Fig. 1. Shields with various BaSO, concentration(%)
and thickness(mm) on the Image Plate
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Table 1, List of CT examinations performed in the 2 weeks experiment

Tube Voltage

Mean CTDI per Case Mean DLP per Case

Body Parts Number of Case (VD) (mGy) (MGy - om)
Abdomen 384 100 0.6 385.6
Chest 252 120 4.4 224.8
Muscle 9 120 6.1 332.8
Neuro 61 120 23.5 1200.1
Spine 6 120 19.1 691
shield  Shield  Shield 300x246 picels; RGB; 288K

Fig. 2, Image Plate placement in CT room
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Fig. 3. Arrangement of ROl within shields in Image J
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Table 2, Mean and standard deviation of pixel value of the shields

Mean Standard Deviation
Meterals Thickness {mm) Pixel Value Pixel Velue Pixel Value
(Except Backgournd)
Background - 949 0 3
1.0 2750 1801 21
Lead 1.5 3287 2338 23
2.0 3507 2558 5
10 1999 1050 20
Gypsum + BaSO4 25% 15 2367 1418 19
20 3014 2065 29
10 2597 1648 26
Gypsum + BaSO4 50% 15 3008 2059 12
20 3354 2405 30
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Fig. 4. Image of the shields read with CR readers
after exposure to X-rays
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