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Influence of Working Time Variations on Physical Properties of
Three Resin-modified Glass lonomer Cements.

Siwalai Lertkarom*,*** Anucharte Srijunbarl** Puliwan Gorwong**
Dusit Nantanapiboon*** Rangsima Sakoolnamarka***

Abstract

Objective: To evaluate the influence of working time variations on water sorption, water
solubility and acid erosion of resin-modified glass ionomer cements.

Materials and Methods: Three resin-modified glass ionomer cements, including Fuji Il LC™
Capsule (GC Corporation; Tokyo, Japan), Riva Light Cure (SDI; Bayswater, Australia) and Riva Light
Cure HV (SDI; Bayswater, Australia), were used to evaluate water sorption, water solubility and acid
erosion by following the instructions of ISO 4049:2000 (E) and ISO 9917-1:2007 (E). Each product
consisted of four experimental groups subjected to different light activation starting time after mixing.
There were 1-minute, 10-minute, 15-minute and control. The control group was the working time
recommended by manufacturers. For water sorption and water solubility tests, specimens with
diameter of 15 mm and thickness of 1 mm were dried with desiccant. The weight and volume
were recorded before water storage. Specimens were stored in water for seven days and weighed
again. The increasing weight per volume after water storage was defined as water sorption value.
The specimens were then dried with desiccant and weighed again. The reducing weight compared
with the weight per volume before water storage was defined as water solubility value. For the acid
erosion test, specimens with diameter of 5 mm and thickness of 2 mm in acrylic molds were
immersed in 0.1 mol/l lactic acid solution for 24 hours. The eroded surface of specimen compared
with the surface of the acrylic mold was recorded as acid erosion value.

Results: Increased working time decreased water sorption in Fuiji Il LC™ Capsule and Riva
Light Cure HV but not in Riva Light Cure. However, increased working time had no influence on
water solubility and acid erosion of all products.

Conclusion: Increased working time decreased water sorption in Fuiji Il LC™ Capsule Riva
Light Cure HV but had no influence on water solubility and acid erosion of resin-modified glass
ionomer cements used in this study.

Keywords: Resin-modified glass ionomer cement, Water sorption, Water solubility, Acid erosion,
Light activation, Working time
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Fig 1. The specimen for the water sorption and water solubility tests.
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Fig 2. Flowchart of the water sorption and water solubility tests.
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Fig 3. The specimen for acid erosion test.
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Fig 5. Bar chart demonstrated the water sorption of Fuji Il LC™ Capsule in group 1-min (FJ1),
3-min-15-sec (FJ3), 10-min (FJ10) and 15-min (FJ15) with p-values.
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Fig 6. Bar chart demonstrated the water sorption of Riva Light Cure HV in group 1-min (HV1),
2-min-10-sec (HV2), 10-min (HV10) and 15-min (HV15) with p-values.
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Fig 7. Bar chart demonstrated the water sorption of Riva Light Cure in group 1-min (RV1),
2-min-10-sec (RV2), 10-min (RV10) and 15-min (RV15). No statistical difference was found

among groups.
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Table 1. Means and standard deviations of the water solubility and acid erosion of Fuji Il LC™

Capsule.
wandua nax nsazapialuii msgninnsaulansa
(n = 5) (Lg/mm3) (Lum)

ALade sSD ALads SD

Fuji Il LC™ 1 U (FJ1) 1.72 0.07 25.15 142
Capsule 3 Wil 15 3unil (FJ3) 1.74 0.14 25.20 1.23
10 Wil (FJ10) 217 0.20 24.45 2.11

15 Y (FJ15) 2.03 0.19 26.55 1.04
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A157199 2 uaRUSaa msazaedaludl uaznsgninnseulnensayeewdnsinugl Riva Light Cure HV

Table 2. Means and standard deviations of the water solubility and acid erosion of Riva Light
Cure HV.

nax msazawiluih nsgninnsaulagnse
wAnAuI (n = 5) (Lg/mm3) (Lum)
Aade SD Aade SD
Riva Light 1wl (HV1) 2.61 0.21 8.15 0.64
Cure HV 2 Wil 10 Awdl (HV2) 2.92 0.19 9.40 0.71
10 Wil (HV10) 2.76 0.19 8.95 0.33
15 Wil (HV15) 2.34 0.19 7.80 0.46

A15197 3 uaasFana msazanedalul uazmsgninnsaulnunsneasndndgi Riva Light Cure

Table 3. Means and standard deviations of the water solubility and acid erosion of Riva Light
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15 Wil (RV15) 2.77 0.06 6.35 0.77
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