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Evaluation of Radiation Doses of Dental Portable Equipment

Park Hoon-Hee-Kang Byung-Sam

Department of Radiological Technology. Shingu College

Abstract We aim to evaluate safety of radiation by measuring leakage dose and patient(phantom) incident dose of
ZEN-PX 1I dental portable equipment developed by G company. Measurement for leakage dose of equipment is con-
ducted on the top, at the bottom, on the left, on the right and at the back. Dose measurement incident on the subject
with the area dosimeter when using the phantom and measurement the leakage dose of equipment when using the
phantom are evaluated. Comparing the right with the highest leakage dose as a 0 cm, 25 c¢cm, 50 ¢cm, 75 cm and 100
cm dose measurement at the measurement height of 100 c¢m, 64.2 uR was reduced to 47.3 uR in the senser mode
0.32sec. Even in film mode it was measured at 414.4 uR and about 27% lower at 162.6 uR. As the result of this study,
when the irradiation time is 2 sec the right side dose is 290.5 uR and sensor mode is 0.32 sec the right side dose is
64.2 uR
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Table 1 Results of leakage dose measurement [uR]
Irradiation Count Top Bottom Left Right Back
60 kvp Mean 1121 61.1 71.7 290.5 56.5
2 mA
2 sec SD 19.0 83 25 33.2 6.3
60 kvp Mean 17.4 18.8 24.1 214.4 421
2 mA
1.25 sec SD 0.3 0.6 0.6 2.7 0.9
60 kVp Mean 12,4 44 16.8 64.2 8.7
2 mA
0.32 sec SD 0.3 0.3 0.9 2.7 0.3
Table 2 Results of area dose measurement [uGy cm’]
Maxillary Mandibular
Irradiation Count Incisor Camome Molar Incisor Camome Molar
0,16 sec 013 sec 0.32 sec 0,07 sec 013 sec 0,16 sec
60 kvp Mean 52 44 106 22 44 54
2 mA SD 3.7 45 45 3.7 4.5 45
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Table 3 Results of measuring the dose amount by O an, 25 em, 50 em, 75 em and 100  distances and the height fixed at 60 cm

[UR]
- sensor (0.32 sec) film (1.25 sec)

Irradiation Count . -
Top Bottom Left Right Back Top Bottom Left Right Back
60 cm Mean 1.2 3.1 3.9 3.7 3.4 7.9 11.6 17.4 16.8 14.8
/0 cm SD 0.26 0.67 0.11 0.44 0.27 0.94 0 1.52 0.23 0.38
60 cm Mean 1.9 3.3 3.8 3.1 1.4 9.2 12,6 15,5 13.7 6.9
/25 SD 0.38 0.26 0 0.22 0.22 0.27 0.2 0,22 0.29 0.45
60 cm Mean 2.1 2.6 1.9 23 0.6 7.7 9.5 11.6 9.1 3.0
/50 cm SD 0.27 0.04 0.38 0.48 0 0 0.22 0.26 0.07 0.27
60 cm Mean 1.0 0.7 1.4 1.3 0.9 53 4.4 7.4 5.4 1.7
/75 cm SD 0.31 0.25 0.22 0.38 0.31 0.24 0.11 0.31 0.31 0.27
60 cm Mean 0.6 0.9 0.7 0.6 0 3.0 4.1 4.9 3.2 0.5
/100 cm SD 0.04 0.31 0.26 0.03 0 0.27 0.27 0.27 0.35 0.22

Table 4 Results of measuring

the dose amount by O e, 25 em, 50 em, 75 en and 100 em distances and the height fixed at 100 em

[UR]
- sensor (0.32sec) film (1.25sec)

Irradiation Count - .
Top Bottom Left Right Back Top Bottom Left Right Back
100 cm Mean 5.9 11.2 10.4 47.3 1.0 28.4 42.2 40.6 162.6 4.4
/0 m SD 0.3 0.4 0.3 0.4 0.3 0.04 0.5 0.6 8.5 0.4
100 em Mean 8.9 4.2 5.9 10.2 1.9 36.4 16,7 23.2 38.5 29
/25 SD 0.9 0.5 0.5 0.8 0.04 0.6 0.3 0.7 0.4 0.6
100 m Mean 5.0 2.1 29 35 0.6 16.6 9.0 11.1 15.6 1.8
/50 m SD 0.63 0.27 0.27 0.29 0.04 0.44 0.69 0.31 0.44 0.41
100 cm Mean 2.0 1.0 1.7 2.0 0.7 8.5 5.2 4.8 7.1 0.9
/75 SD 0.2 0.3 0.3 0.2 0.6 0.3 0.5 0.8 1.1 0.3
100 cm Mean 0.7 0 0.7 1.3 0 4.0 2.7 3.4 5.4 0.4
/100 cm SD 0.2 0 0.3 0.4 0 0.3 0.3 0.7 0.5 0.5
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Table 5 Results of measuring the dose amount by O em, 25 cm, 50 cm, 75 em and 100 em distances and the height fixed at 140 cm

[UR]
- sensor (0.32sec) film (1.2sec)
Irradiation Count - "
Top Bottom Left Right Back Top Bottom Left Right Back
140 om Mean 9.3 5.8 5.1 7.8 3.8 37.9 20.8 20.4 24,5 18.4
/0 SD 0.27 0.22 0 0.45 0.67 0.91 0.51 0.22 0.45 0.22
140 om Mean 25 2.6 3.3 5.1 1.3 10.5 12.1 14.9 21.2 6.3
/25 cm SD 0 0.26 0.23 0 0.38 0.29 0.41 0.29 0.27 0.26
140 om Mean 1.6 2.0 2.8 5.1 0.9 5.6 8.7 12,6 22,1 4.6
/50 cm SD 0.47 0.22 0.48 0 0.31 0.41 0.44 0.22 0.27 0.44
140 em Mean 1.2 1.0 0.9 3.9 0.1 5.9 6.2 8.3 17.3 1.1
/75 em SD 0.26 0.31 0.48 0.26 0.22 0.27 0.44 0.81 0.22 0.25
140 em Mean 0.1 0.9 1.1 2.8 0.2 2.8 4.7 5.3 12,0 1.0
/100 cm SD 0.21 0.31 0.44 0.31 0.27 1.34 0.31 0.21 0.22 0.31
Table 6 Comparative the leakage doses of ZEN-PX II with the five models used in the research journal of KIM EK
[UR]
Irradiation Model Top Bottom Left Right Back Time (sec)
A 424 26.1 28.0 50.2 2.1 0.8
B 101.8 85.7 06.8 71.4 3.8 0.3
C 10.7 13.3 7.3 11.8 13.4 0.2
Sensor Mode
D 11.8 8.7 15.6 7.3 5.2 0.2
E 1.5 3.6 2.4 1.9 0.8 0.16
F 12.4 4.4 16.8 64.2 8.7 0.32
A 55.3 32.3 43 .4 61.5 2.48 1.0
B 2341 208.4 158.1 169.6 8.49 0.7
C 43.4 53.1 32,1 50.2 59.6 0.7
Fime Mode
D 30.1 22,0 41.5 17.5 13.6 0.5
E 3.3 8.4 5.6 4.3 1.6 0.38
F 17.4 18.8 24,1 214.4 421 1.25
A: DX 3000, B: PROX, C: AnyRay, D: Point X, E: Nomad Pr, F: ZEN PX II
Table 7 Comparative the leakage doses of ZEN-PX Il with the five models used in the research report of KFDA
[UR]
Irradiation Model Top Bottom Left Right Back Time (sec)
A 425 26,2 28.0 50.2 2.1 0.8
B 101.8 85.7 66.8 71.4 3.8 0.3
C 19.1 14.1 13.9 77.5 21.3 0.3
Sensor Mode
D 45 4.2 3.4 3.1 0.3 0.1
E 10.7 13.3 7.3 11.8 19.4 0.2
F 12.4 4.4 16.8 64.2 8.7 0.32
A 55.3 32.3 43.4 61.5 2.48 1.0
B 2341 208.4 158.1 169.6 8.49 0.7
C 47.6 30.6 34.2 189.0 53.3 0.7
Fime Mode
D 13.1 12,1 9.65 8.6 0.9 0.3
E 43.4 53.1 32.1 50.2 59.6 0.7
F 17.4 18.8 24,1 214.4 421 1.25

A DX 3000 / K133007, B: PROX / K082167, C: Port-X 1T / K063121, D: REXTAR / K122016, E: AnyRay / K081899, F: ZEN PX II / None
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