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Acid Neutralizing Capacity of Giomer in an Acidic Solution
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——Abstract

those on composite resin and flowable giomer as well.

giomer.

The aim of this study was to evaluate the acid neutralizing capacity and to observe surface changes of giomer
in comparison with composite resin, when it comes in contact with an acidic solution.

A packable giomer(Beautifil IT) and a flowable giomer(Beautifil Flow FO2) were used as experimental groups,
while a packable composite resin(Filtek™ Z-250) was used as control group. pH values were measured after
mixing the specimens of the disc and powder types with a pH 2.0 hydrochloric acid solution, respectively. Also,
in the case of powder type giomers used in the earlier experiment, their pH values were measured again after
mixing them with a fresh acid solution. Moreover, surface structure changes of disc type specimens were
observed by using a scanning electron microscopy (SEM).

In the disc type test, the pH values of packable giomer were significantly increased after 24 hours(p < 0.05).
In contrast, in the powder type test, the pH values of packable and flowable giomers were dramatically
increased within 30 minutes. The pH value of packable giomer, in particular, was higer than that of flowable
giomer(p < 0.05). In the repeated neutralizing test, the degree of pH variation was lower than that of the previous
neutralizing test(p < 0.05). Erosive changes on the surface of packable giomer were observed to be more than

In conclusion, giomer has a acid neutralizing capacity, when it comes in contact with an acidic solution.
Especially, packable giomer with high filler content has a greater acid neutralizing capacity than flowable

Key words : Giomer, Acid neutralizing capacity, Acid neutralization, Acid solution
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Table 1. Materials used in this study
Group Type of Material Product Composition Manufacturer
I Giomer Beautifil I BisGMA, TEGDMA, fluoroboroaluminosilicate Shofu Inc., Kyoto,
(packable type) A2 glass filler(68.6vol%) Japan
I Giomer Beautifil Flow BisGMA, TEGDMA, fluoroboroaluminosilicate Shofu Inc., Kyoto,
(flowable type) F02 A2 glass filler(45~50vol%), ALO;(3~Twt%) Japan
11 Composite resin Filtek™ Z-250 BisGMA, UDMA, BisEMA, zirconia/silica filler (60vol%) 3M ESPE, St. Paul MN,
(packable type) A2 USA

BisGMA = Bisphenol-A-glycidyl methacrylate, TEGDMA = Triethylene glycol dimethacrylate, UDMA = Urethane dimethacrylate, BisSEMA =

Ethoxylated bisphenol-A-glycidyl methacrylate.
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Fig. 1. Comparison of pH values among packable giomer, flowable
giomer and packable composite resin in disc type neutralizing test.
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Fig. 2. Comparison of pH values among packable giomer, flowable
giomer and packable composite resin in powder type neutralizing test.
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Table 2. The average and standard deviation of pH between neutralizing test and repeated neutralizing test

) Packable giomer Flowable giomer
T1r.ne Ist 2nd Ist 2nd
(min) average SD average SD average SD average SD
1 3.73 0.63 3.08* 0.68 2.95 0.57 2.26* 0.14
2 4.57 0.19 3.78* 0.68 3.84 0.65 2.46* 0.28
3 4.81 0.15 4.14* 0.44 4.19 0.51 2.87* 0.57
4 4.96 0.17 4.34% 0.23 4.38 0.32 3.18* 0.81
5 5.05 0.16 4.47* 0.18 4.5 0.23 3.40%* 0.81
6 5.16 0.17 4.55% 0.18 4.58 0.22 3.55% 0.79
7 5.24 0.18 4.63* 0.18 4.64 0.21 3.66* 0.76
8 53 0.18 4.70* 0.19 4.69 0.19 3.77* 0.7
9 535 0.18 4.76* 0.19 4.74 0.19 3.85% 0.67
10 541 0.16 4.82% 0.2 4.78 0.19 3.91* 0.63
11 545 0.14 4.87* 0.22 481 0.2 4.03* 0.54
12 5.5 0.14 4.92% 0.23 4.87 0.21 4.11* 0.47
13 5.54 0.14 4.97* 0.24 4.9 0.21 4.21* 0.37
14 5.57 0.14 5.01* 0.25 492 0.21 4.27* 0.3
15 5.6 0.13 5.05* 0.24 4.94 0.21 4.32% 0.25
16 5.63 0.13 5.09% 0.24 497 0.21 4.37* 0.23
17 5.66 0.12 5.13* 0.24 5 0.24 4.40* 0.22
18 5.69 0.12 5.16* 0.25 5 0.22 4.43* 0.23
19 5.71 0.12 5.19% 0.25 5.03 0.22 4.45% 0.23
20 5.73 0.12 5.22% 0.25 5.05 0.22 4.48* 0.22
21 5.74 0.12 5.25% 0.25 5.07 0.22 4.50* 0.22
22 5.76 0.13 5.28* 0.25 5.09 0.22 4.52% 0.23
23 5.78 0.13 5.30% 0.24 5.12 0.22 4.54* 0.23
24 5.79 0.13 5.32% 0.24 5.13 0.22 4.56* 0.23
25 5.74 0.14 5.34% 0.25 5.15 0.22 4.58* 0.24
26 5.82 0.12 5.37* 0.25 5.17 0.22 4.60* 0.24
27 5.84 0.12 5.39* 0.24 5.18 0.22 4.61* 0.25
28 5.86 0.12 5.41* 0.24 52 0.22 4.63* 0.25
29 5.88 0.11 5.42% 0.25 521 0.22 4.65* 0.25
30 5.89 0.11 5.45% 0.23 522 0.22 4.67* 0.26

1st : neutralizing test, 2nd : repeated neutralizing test, SD : standard deviation
*p<0.05
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Fig. 3. Comparison of pH values for repeated neutralizing test between
powder type packable giomer and flowable giomer in new acid solution.
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Fig. 4. Comparison of pH values for powder type packable giomer
between neutralizing test and repeated neutralizing test.
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Fig. 5. Comparison of pH values for powder type flowable giomer
between neutralizing test and repeated neutralizing test.

Fig. 6. Representative SEM images of disc type specimens( X 50,000).

A) Beautifil II at baseline. B) Beautifil II at 48 hours. C) Beautifil Flow F02 at baseline.
D) Beautifil Flow F02 at 48 hours. E) Filtek™ Z-250 at baseline. F) Filtek™ Z-250 at 48
hours.
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