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Development of Radiation Restrictor for Secondary Radiation Shielding of
Mobile X-ray Generator

Koo Bon-Yeoul”-Kim Gha-Jung®

D Department of Radiology, Yeongdong Hospital

? Department of Radiological Science, Far East University

Abstract Mobile X-ray generators are used not in the radiation area but in open space, which causes the exposure of
secondary radiation to the healthcare professionals, patients, guardians, etc., regardless of their intentions, This study
aimed to investigate the shielding effect of the developed radiation restrictor to block the secondary radiation scattered
during the use of mobile X-ray generator. Upon setting the condition of mobile X-ray generator with chest AP, spatial
doses were measured by the existence of human equivalent phantom and radiation restrictor, and measured by the ex-
istences of phantom and radiation restrictor at the same length of 100 cm. Measurements were taken at intervals of 10
cm every 30” from -90°(head direction) to +90(body direction). Upon the study results, spatial doses in all direction were
increased by 45% on average when using phantom in the same condition, however, they were decreased by 64% on
average when using the developed radiation restrictor, The dose at 100 cm from the center of X-ray was 3.040.08 uGy
without phantom and was increased by 40% with 4.240.08 p#Gy after phantom usage. The dose when using phantom
and the developed radiation restrictor was 1.40.08 uGy, which was decreased by 66% compared to the case without us-
ing them, Therefore, it is considered the scattered radiation can be shielded at 100-150 cm, the regulation of the distance
between beds, effectively with the developed radiation restrictor when using mobile X-ray generators, which can lower
the radiation exposure to the people nearby including healthcare professionals and patients

Key Words : Mobile X-ray generator, Secondary Radiation, Shielding device, Scattered radiation, Spatial dose
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(b) Mimic diagram

Fig. 1 Cross section view and mimic diagram of radiation shielding apparatus

(b) Installed state
Fig. 2 Schematic diagram and photograph of radiation shielding apparatus
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Fig. 3 Dose measurement location at 30° intervals 100 cm from phantom center
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Table 1 Spatial dose without phantom Unit: uGy
-o0° -60° -30° o° +30° +60° +90° Mean+SD
50cm 12.4 11.9 13.1 12.8 12,1 12.3 12,6 12,440,41
60cm 7.9 8.1 8.1 8.2 8.2 8.1 8.0 8.0+0,10
70cm 6.3 6.1 6.3 6.2 6.2 6.3 6.1 6.2+0,08
80cm 5.1 5.1 5.2 5.3 5.2 5.2 5.2 5.1+0.07
90cm 3.9 4.0 4.0 3.9 4.0 4.2 4.1 4,0%0,10
100cm 3.0 3.0 3.2 3.1 3.2 3.0 3.1 3.0£0,08
110cm 1.9 1.8 1.9 2.0 1.9 2.0 2.0 1.940.07
120cm 1.1 1.2 1.3 1.3 1.2 1.1 1.3 1.2%0.08
130cm 0.9 0.8 0.8 0.9 0.9 1.0 0.8 0.9%0,07
140cm 0.5 0.5 0.5 0.5 0.6 0.5 0.6 0.5%0,04
150cm 0.3 0.4 0.4 0.3 0.3 0.3 0.3 0.310,04

Table 2 Spatial dose with phantom Unit: uGy
-° -80° -30° o° +30° +60° +o0° Mean+SD
50cm 17.2 17.1 16.9 16.9 17.1 17.2 17.3 17.140.15
60cm 12.3 12,1 12.2 12,0 12.3 12,1 12.3 12,140.12
70cm 8.8 8.9 8.7 8.9 8.9 9.1 9.1 8.910.14
80cm 7.1 7.1 7.2 7.1 7.2 7.2 7.2 7.140.05
90cm 5.3 5.4 5.3 5.3 5.4 5.5 5.4 5.3%0.07
100cm 4.1 41 42 43 4.2 43 42 4,240.08
110cm 2.8 2.8 2.7 2.6 2.7 2.7 2.6 2,740.08
120cm 1.8 1.6 1.7 1.7 1.9 1.8 1.8 1,7£0.09
130cm 1.4 1.4 1.3 1.3 1.3 1.3 1.3 1.310.04
140cm 1.0 1.0 0.9 1.0 0.8 0.9 0.8 0,9£0.08
150cm 0.6 0.5 0.6 0.6 0.6 0.5 0.6 0.5+0.04

Table 3 Spatial dose with phantom and radiation restrictor Unit: uGy
-90° -60° -30° o +30° +60° +90° Mean+SD
50cm 5.8 5.6 5.7 5.8 5.9 5.8 5.8 5.7%0.09
60cm 4.3 4.2 4.4 4.4 4.2 4.3 4.4 4,3%0.08
70cm 3.5 3.6 3.5 3.4 3.5 3.4 3.4 3.4%0.07
80cm 2.6 2.7 2.8 2.6 2.7 2.7 2.8 2.740.08
90cm 2.1 2.3 2.1 2.2 2.1 2.3 2.2 2.140,08
100cm 1.4 1.3 1.5 1.4 1.5 1.3 1.4 1.410.08
110cm 0.8 0.9 0.9 1.0 0.9 0.9 1.0 0.970.06
120cm 0.6 0.6 0.6 0.7 0.7 0.6 0.7 0.6+0.05
130cm 0.4 0.5 0.4 0.4 0.5 0.5 0.4 0.4%0.05
140cm 0.2 0.2 0.3 0.2 0.3 0.3 0.2 0.210,05
150cm 0.1 0.2 0.2 0.1 0.1 0.2 0.1 0.1£0,05

A APAA ¥912) Aefo] 2AElo] oA AJelsl A A7) AN F 2,140,08 1Gy R FLHIFO] 60%

O
AL 90 cm 7 2lof|l A A&H2d7] ARG A 5.3£0.07 uGy©l 7P 27 A48l 130 em 712] o)A 1.3£0.04 uGyollAl
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Table 4 Comparison of spatial dose at 100cm from X-ray center Unit: uGy
-° -80° -30° o’ +30° +60° +o0° Mean+SD
None phantom 3.0 3.0 3.2 3.1 3.2 3.0 31 3.0+0,08
Phantom without restrictor 4.1 4.1 4.2 4.3 4.2 4.3 42 4.210.08
Phantom with restrictor 1.4 1.3 1.5 1.4 1.5 1.3 1.4 1.410.08
Scatter Radiation (pGy)
0
80— — 30
—#— None Phantom

a0 |

., 60
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Fig. 5 Comparison of dose 300 interval 100 cm from phantom center
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