EERE PR IR
Vol. 11, No. 12 pp. 4819-4825, 2010

A2g Ak A=) g A £
LI
LHZONStm ARG, 'ohm kst XISt

Gross-f Level in Dental Ceramic Materials

Sunghwan Kim' and Hyun-ja Jeong’
'Department of Radiological Science, Cheongju University

’Department of Dental Hygene, Daegu Health College

2 o A} Ame] AgHE Aoty AREL LeEAM thek APAY WES ZRFT ek of WA 9
F5e A3 AnS Fotol ATty ARGl AAe] APl et P2 el R WA WEL o)A =k

2 dAtolxds AR Sofl ZFHE AP gl ol QA FFE mE 5= e IS B flske] A
ZHE_% 2 B3] AMEEE 22259 AE] A Ee) 13579 temporary resin H 23729] glass ionomer cemento] tfj 3}
of A WASS 2AsAh 24 A A3 Aty Azel A WARSS 1317 ~ 2.935 Bg/g olgled, Algtd] )
2 W Ap AR FEE 2379Bgeoldth Aot AR F M8 Aol 1% %S % opacious dentined)
code OD-A4= 2.935 Bq/gO]‘”D} Dentine, opacious dentine, translucent ¥ enamel®] H+ Zp HARSLS ZF2F 2.479
Bq/g, 2.491 Bg/g, 2.470 Bg/g ¥ 2.069 Bq/g ©]3it}. Temporary resini} glass ionomer cement®] Zg AR HEt= A
] Afzof wlste] ZAH 9] WY FAIE wigh grolglen, A WAkse &9l 7P W JFFE nAe
AHE 40K O ekAch Azt Alze] HA 290l 21Hel 2Aleh kg AR Wl Ak 294
o]7] fJsfo] olof] thgt 7ot JhAte] Hadh Aow AbRFL

N o

Abstract In all of dental ceramics, these materials contained the radio-isotopes with natural abundance ratio.
After dental treatment, remained dental ceramics in the oral cavity is caused for human internal dose. In this
study, the gross beta activity levels were measured in dental materials including 22 dental ceramics, 1 resin, and
2 cements for estimation of human internal dose. In dental ceramic samples, the obtained results showed that
the gross beta activity level varied between 1.317 ~2.935 Bq/g and the gross beta activity level was 2.379 Bq/g.
And the same level for dentine, opacious dentine, translucent and enamel were 2.479 Bq/g, 2.491 Bq/g, 2.470
Bq/g and 2.069 Bq/g, respectively. The gross beta activity level of temporary resin and cements were negligible,
compare to the same level of dental ceramics. The high gross beta activity level observed in opacious dentine
code OD-A4 is 2.935 Bq/g thus mainly ascribable to 40K. The reduction of the radiation level of natural

radio-isotopes and the improvement of the dental ceramic materials should be required for internal dose
reduction.
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Radiation Energy

Llgdpd HW AN &2 (MeV)
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EC: electron capture
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Typology Code Use Form
A2D dentine powder
E2 enamel powder
T-O opal translucent powder
DA2 opacious dentine  powder
Extra light translucent powder
Extra light translucent powder
Al dentine powder
A2 dentine powder
A4B dentine powder
59 dentine powder
. translucent powder
Porcelain crowns - -
B20 opacious dentine  powder
OD-A4 opacious dentine  powder
EN2 enamel powder
D-A2 dentine powder
T4 translucent powder
ODA2 opacious dentine powder
A20 paste opaque paste
59 translucent powder
medium  translucent powder
A30 opacious dentine powder
A3D dentine powder
Temporary resin Trim+ resin powder
crown
Con’];;)(g)lslittec%l;?lent A2 LC cement powder
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ionomer A3 GP cement powder
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WA %
enamel dentine

K-40 2,592.0 2,769.0
T1-208 5.7 2.4
Pb-212 147.1 3.8
Pb-214 39.1 17.1
Bi-214 34.7 17.5
Th-234 100.2 <MDA

Total 3,056.0 2,988.0
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A2 A

#2718 olgstol

o Aakg A2he] A2 % cnamel}

dentine] WHAMY WET 1 SRS BAT A 5
AE enamelT} dentine> =% U, P*U, **Th Alge] =}
A A BBl AEHOM, £ Azl K
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Typology Code Radioactivity (Bq/kg) p-value’
A2D 2.264 + 0.093
E2 2.145 + 0.090
T-O opal 2.230 + 0.092
DA2 2.114 + 0.090
Extra
2.493 + 0.096
light
Extra
2.440 + 0.095
light
Al 2223 + 0.091
A2 2.301 + 0.095
A4B 2.777 + 0.101
Porcelain 59 2547+ 0097
crowns” T 2603 £  0.098
B20 2.101 + 0.090
OD-A4 2935 + 0.103
EN2 1.993 + 0.088  <0.001
D-A2 2.505 + 0.096
T4 2.397 + 0.094
ODA2 2.484 + 0.096
A20 1.317 + 0.075
59 2.440 + 0.095
medium  2.687 + 0.099
A3 2.819 t 0.101
A3D 2.520 + 0.096
Temporary, - pyim+ 0072 £ 0043
resin crown
Light cured
composi}ge A2 0.038 * 0.031
cement
Glass
ionomer A3 0.023 + 0.026
cement
"p<0.05
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