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ABSTRACT

Objectives: This study was conducted to evaluate the exposure level of hazardous chemical agents for dental

technicians in Ulsan.

Methods: We measured airborne total dusts and metals such as Nickel, Manganese, Cobalt, and Chromium in 10 dental
laboratories by the NIOSH Methods 0500 and 7300, respectively. Methyl methacrylate (MMA), a key ingredient in
acrylic resin, was also monitored using passive samplers for long-term sampling and Tenax tubes for short-term

sampling.

Results: Measured levels of all items were below 10% of the Korean exposure limit except for Nickel. The geometric
mean concentration and geometric standard deviation of total dust, Nickel, and MMA were 0.14 mg/m’ (2.16), 165.3 yg/
m' (3.31), and 0.2 ppm (2.5) respectively. Airborne Nickel concentration of two dental laboratories exceeded the
exposure limit (1000 zg/m'). The major emission sources of Nickel were metal trimming and casting processes.

Conclusions: We found that Nickel, a carcinogen, should be controled most urgently to protect dental technicians.

Key words : Dental technician, Nickel, Methyl methacrylate, Carcinogen
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Table 1. General working conditions of dental laboratories in Ulsan city
Item (unit) No. of sites AM=SD* Range
Number of workers 10 6.3 +29 3~13
Density of workplace (m’/worker) 10 155+ 64 10.3~36.3
Temperature (°C) 10 21.83 +2.25 17.6~25.4
Humidity (%) 10 30.02 + 9.69 16.2~45
Air current (m/hr) 10 0.183 + 0.35 0.002~0.96
o 1.5m over the floor 10 1279 £ 626.3 80~2160
Illumination (lux)
On the worktable 10 1779 + 589.8 930~2800
Capture velocity (15 cm) 15 0.82 = 0.95 0.24~3.38
Hood (m/sec) .
Face velocity 15 10.09 + 2.38 4.75~15.4
*AM=SD : arithmetic meantstandard deviation
Table 2. Total dust concentrations in dental laboratories
(unit : mg/m3)
. . . . Standard . Geometric standard
Sampling site N Arithmetic mean o Geometric mean o Range
deviation deviation
Polishing room 9 0.22 0.31 0.15 2.40 0.06~0.95
Porcelain working room 7 0.14 0.07 0.12 2.07 0.03~0.24
Total 16 0.19 0.21 0.14 2.16 0.03~0.95
I Z2utE g n AFEA7](GC-MS, Perkin Elmer, Turbo- Aot Qo] slHtsl o = YEY T = JFHe
mass GOLD, UK)Z o]-&3}o] HgF B A3t A 7E HE&E = 10.0942.38 m/s, 7+ A 15 cm § %] ol A =

A3 Alge= Ys B & gezb7](Perkin-Elmer Turbo

Matrix ATD400 thermal desorption, UK) 7} &% GC-
MS (Perkin Elmer, Turbomass GOLD, UK)& o] &3}o] &
N3kt

igma plot 11.0 2 124
et Aol g
0. 501] ] Shapiro-Wilk test= 3

A RAEE 21
o] &t t-teste}

Table 13} 72T},

2AFE NS

2.25°C, =X 30.02 £9.69% %t 2 & 2] 1}7]
F40] Zl ) SJof| A= 1,779 + 589.8 lux, 1.5 m oo A=
1,279 + 6263 lux 2 =3 & ¢t} AU 7] 8= 0.183 £0.35
m/hrE 2 ALE QL)
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Fig. 1. Log-normal distribution of airborne total dust concentrations.
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oA AF T 270 A BT B =2 7] (1,000 pg/m’) S
zIstch Y7k ZYHE, 389 ¥ £SZ2S HE &
S8 =27)2(8%7h 1,000 pg/m’, TLE; 20 pg/m’, 28,
500 pg/m’) 2] 10% ] Wk 4230 2 | Upebyto),
M e sE £5S vEbd YA i) 5Lt A
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Fig. 3. Log-normal distribution of airborne metal concentrations.

Table 3. Airborne concentrations of metals in dental laboratories

(unit : ug/m3)

Geometric standard

Substance N Arithmetic mean Standard deviation Geometric mean deviation Range
Mn 19 0.23 0.17 0.19 1.71 0.08~0.84
Ni 19 315.0 382.2 165.3 3.31 19.8~1321.9
Co 19 0.11 0.16 0.05 3.71 0.01~0.49
Cr 19 1.56 1.99 0.95 2.63 0.18~8.58
J Korean Soc Occup Environ Hyg, 2011: 21(4): 215-221
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Table 4. Identification of components of resin materials using gas chromatography with mass spectrometer
MSDS’ Ge/Ms'
Product Usage - - -
Chemical name Amount, % Chemical name Quality %
Isobutyl methacrylate monomer - 2-methyl-1-propanol 91
4 Ethylene glycol methacrylate monomer - Methyl methacrylate 91
Better-fitting temporary . 4
A . N,N-dimethyl-p-toluidine - n-butyl methacrylate 72
crowns & bridges
Benzophenone-3 - N,N-3-trimethyl benzenamine 94
p-Hydroxyanisole - Benzophenone-3 76
Fast curing orthodontic Methyl methacrylate > 95 Methyl methacrylate 91
B
acrylic resin liquid N,N-dimethyl-p-toluidine <2 N,N-3-trimethyl benzenamine 91
. . Potassium Alginate > 60 Toluene 86
C Seperating solution .
Particulate, NOC < 30
Methyl methacrylate < 100 Acetone 80
Methyl methacrylate 91
D Acrylic sealing agent Butylated hydroxy toluene(BHT) 97
1,2-benzenedicarboxylic acid 07
diethyl ester
E Rapid heat-curing denture Methyl methacrylate 91
base material N,N-3-trimethyl benzenamine 78
) Methyl methacrylate 91
F Base plate material ) )
N,N-3-trimethyl benzenamine 94

H7] 52 9] casting 2+ A 1} metal trimming 2} A o] A
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o E
A7) 34 1032 o2 A FiF 2HRALS
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64 mOZ ZAF A 7] 24 9] 80%7F 10Q] u] gk Aqtm

ot W 71T SEL 7H2F 21.8°C9} 30.0%E 25
AAP oY Fee= Yol dxgt &7 1ol ek A1}
71EAES A 1Al }%Eﬂgi‘jﬂ 1.5 mof| A &
HE W 2R 1279 uxE e EHO 2wz 9
Z 221 750 lux X2t} =4 Uel} oF 53 Aef it

Table 5. Airborne concentrations of methyl methacrylate in dental laboratories

(unit: ppm)
. . . L. . Geometric standard
Sampling type Tasks N Arithmetic mean Standard deviation Geometric mean . Range
deviation
Resin facing 12 0.52 0.55 0.31 3.18 0.03~1.67
Wax-up 13 0.20 0.14 0.16 2.24 0.02~0.49
Long-term average
Others 12 0.20 0.10 0.17 1.88 0.04~0.37
Total 37 0.31 0.35 0.20 2.50 0.02~1.67
Resin facing 13 1.70 2.29 0.54 8.42 0.003~8.34
Short-term
Wax-up 13 0.37 0.50 0.19 343 0.03~1.92
exposure level

Total 26 1.04 1.76 0.32 5.96 0.003~8.34
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