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Comparison of capsule type resin modified glass ionomer porosity
according to mixing methods

Jung-min Kim, Jin-Woo Kim, Kyung-Mo Cho, Yoon Lee, Eung-Hyun Kim, Se-Hee Park*
Department of Conservative Dentistry, College of Dentistry, Gangneung-Wonju National University, Gangneung, Republic of Korea

Purpose: The purpose of this study was to evaluate the porosity of resin modified glass ionomer (RMGI) by different mixing
methods. Materials and Methods: Five specimens were prepared for each groups according to capsules and mixing methods. Two
RMGI capsule and two mixing machines were used for this study. One resin-modified glass ionomer cement is Fuji Il LC (F2LC) and
the other is Photac Fil Quick Aplicap (PFQ). For Mixing of RMGI capsule, Rotomix using rotating motion and CM-II using shaking
motion were used. After measuring height, radius and mass of specimens, Density was calculated. And porosity was measured using
micro-computed tomography (micro-CT). All data were statistically analyzed using T-test, two-way ANOVA to compare between
groups at 95% significance level to evaluate the affect of capsule and mixing method on the porosity. Results: The porosity was
observed in all specimens generally. And there is significant differece between porosities according to RMGI capsule and Mixing
method. The porosity of PFQ was lower than that of F2LC and the porosity of Rotomix was lower than that of CM-II. Conclusion:
There was a difference of porosity according to kind of capsules and mixing methods. When using same capsule, less porosity was
observed on PFQ than F2LC. When using same mixing mehod, less porosity was observed on Rotomix than CM-II. Using mixing
machine of same coporation as that of RMGI capsule did not lead to lower porosity. Therefore, Selecting optimal mixing machine is
important. (J Dent Rehabil Appl Sci 2021;37(4):217-24)
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Table 1. Compositon of RMGI capsules used in this study

Material

code Product name  Type of material Manufacturer Composition

Liquid: glass ionomer compatible monomers and
3M, Seefeld, oligomers, acrylic- and maleic-acid copolymers;
Germany camphoroquinone; stabilizers; watet/
Powder: Na-Ca-Al-La fluorosilicate glass; amine activator

Resin-modified
GIC, Visible light-
cured, Restorative

Phorac Fil
PFQ " Guick Aplicap

Resin-modified GC Corporati Liquid: polyacrylic acid; HEMA;2,2 4
F2LC  FuillLC  GIC, Visible light- ", -OPO0m: TMHEDC; TEGDMA
cured, Restorative okyo, Japa Powder: fluoro-alumino-silicate glass

Data from manufacturers’s websites and/or product catalogs.
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Table 2. Feature of the mixers used in this study

Mixer
Mixing speed 2850 rpm
. Size (w X H X D) 180 x 210 X 250 mm
RotoMix .
Weight 4 kg
Mixing time 15 s (centrifuge 3 s)
Mixing speed 4000 rpm
Size Device: (w X L X H) 190 X 18 X 150 mm
CM-1II Adapter: (w X L X H) 60 X 120 X 40 mm
Weight 2.9 kg
Mixing time 10s

Data from manufacturers’s websites and/or product catalogs.
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Fig. 3. 3D reconstruction of empty space of specimen.
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Table 3. Result of Two-way ANOVA test on density
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Table 4. Density of materials [Mean (g/cm’) and St. Dev)]
Mean % St. Dew.

Group )

Rotomix CM-II
PFQ 2.90 = 0.03 2.87 = 0.01
F21.C 2.83 = 0.04 2.85 £ 0.03

292 290+003

a
2.90
2.87 +0.01
2.88 a
2.85+0.03
2.86 b
2.83+0.04 )
2.84 b B Rotomix
CM-I

2.82
2.80
2.78

PFQ F2LC

Fig. 4. Result of Two-way ANOVA test on density (g/cm?).
*Different alphabet letteres are significant difference (P
<0.05).

Source Sum of squares df Mean square F Sig
Corrected Model 017 3 .006 7.940 .002
Intercept 163.317 1 163.317 235266.930 .000
Capsule .015 1 .015 20.956 .000
Mixing method .001 1 .001 1.939 183
Capsule*Mixing method .001 1 .001 924 351
Error 011 16 .001
Total 163.345 20
Corrected Total .028 19

a.R square = .639 (modified R square = .523).
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Table 5. Result of Two-way ANOVA test on porosity

Source Sum of squares df Mean square F Sig:

Corrected Model 7.037" 3 2.346 26.485 <.001
Intercept 53.465 1 53.456 603.658 <.001
Casule 5.387 1 5.387 60.826 <.001
Mixer 1.602 1 1.602 18.085 <.001
Capsule*Mixer .048 1 .048 .542 AT72
Error 1.417 16 .089

Total 61.919 20

Corrected Total 8.454 19

a.R square = .832 (modified R square = .801).
Table 6. Porosity of materials [Mean (%0) and St. Dev] "

=

Mean * St. Dev.

Group )
Rotomix CM-II
PFQ 0.88 = 0.14 1.35 £ 0.30
F2I.C 1.82 £ 0.34 2.49 £ 0.36
8 249 +0.36
d
2.5 |
1.82+0.34
2 C
1.35+0.30
1.5
0.88+0.14 ‘ B Rotomix
1 a ‘ CM-II
0.5 ‘
0
PFQ F2LC

Fig. 5. Result of Two-way ANOVA test on porosity (%).
*Different alphabet letteres are significant difference (P
<0.05).

Fig. 6. Porosity of specimens. (A) PFQ + Rotomix, (B) PFQ
+ CM-Il, (C) F2LC + Rotomix, (D) F2LC + CM-II.
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