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Effect of Ultrasonic Treatment on The Leachable Monomer Content from
A Self Cured Acrylic Hard Denture Reline Material
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Abstract

The aim of this study was to compare the amount of leachable monomer of a hard reline acrylic resin,
after residual monomer reduction treatments, in water immersion at various times. Twenty-four specimens of an
auto-polymerized acrylic hard denture reline material (Unifast Trad Pink) were prepared and divided into four groups
(n= 6): Group 1 control, untreated; Group 2 water immersion at 50°C for 1 hour; Group 3 and 4 water and 30 %

ethanol solution immersion at 50°C in ultrasonic bath for 5 minutes, respectively. Specimens were immersed in
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water 37°C. Water samples were taken from each immersion solution at the periods of 1, 3, and 24h and also at 3,
7 days. The water samples containing leachable monomer were analyzed using HPLC following ISO 20795-1(2013).
The data were analyzed by Two-way ANOVA, One-way and Dunnett’s T3 comparison test. All tests were performed
at a confidence level of 95 %. The result showed that the amount of leached methyl methacrylate (MMA) in Group
2, 3 and 4 was significantly lower than that of Group 1 (p<0.05) but Group 1 and 2 was not significantly different
in day 7 (p>0.05) and the amount of leached MMA in Group 1 and 2 was significantly higher than that of Group 4
(p<0.05) but there was not significantly different from that of Group 3 (p>0.05). In conclusion, water or 30 % ethanol
solution immersion in ultrasonic post polymerization treatment at 50°C for 5 minutes of a hard reline acrylic resin
significantly reduced the amount of leached MMA, which was better or similar than water immersion at 50°C for 1
hour and this method is more effective in clinical situation than presently recommended methods because of only 5

minutes immersion time.
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Figure 1 Representative chromatogram of leachable MMA by high performance liquid chromatography (HPLC).
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Table 1 The mean (ug/ml) and standard deviations of leachable monomer concentration (n = 6)

Groups  Methods 1 hour 3 hours 24 hours Day 3 Day 7

Untreated (Control) 9.23+1.37"¢ 17.55+2.73"" 22.76+2.45"° 8.51+1.79"¢ 5.96+1.26™

2 Immersed in water 0.79+0.20%* 2.17+0.77%"° 7.80+2.02%" 5.59+1.11%° 4.91+0.90"%2
50 oC for 1 hour

3 Immersed in water 1.65+0.75%° 2.03+0.51%° 5.61+1.07%" 3.65+0.537° 3.43+1.055°¢
50 oC in ultrasonic bath
for 5 min

4 Immersed in 30 % 0.95+0.19% 1.98+0.35"° 5.50+0.71%° 3.36+0.437° 3.13+0.36"

ethanol solution 50 °C in

ultrasonic bath for 5 min

*Superscript letters following mean values: the same letters indicate no significant different at p-value0.05,

The upper and lower case letters were separate analyses.

Same uppercase letter indicates no significant difference between the groups in each column (p>0.05).

Same lowercase letter indicates no significant difference between the groups in each row (p>0.05).

#1999 2 TATILVAIUYTUTINUUUFDIN YIS IaALTIaIMIATIanTign T Ty

Table 2 Two-way ANOVA analysis of the amount of residual monomer

Source Type Il sum of Squares df Mean Square F P
Corrected model 3462.88%a 19 182.257 117.858 < 0.001
Intercept 4104.945 1 4104.945 2654.490 < 0.001
Methods 1962.752 3 654.251 423.075 < 0.001
Time 715.365 4 178.841 115.649 < 0.001
Method*Time 784.773 12 65.398 42.290 < 0.001
Error 154.642 100 1.546
Total 7722.476 120

Corrected total 3617.531 119
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