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ORIGINAL ARTICLE

Push-Out Bond Strength of Glass lonomer Cement Containing
Monocalcium Silicate Compound

Ladda Kiatpanabhikul* Punnama Siriphannon** Jaruma Sakdee***

Abstract

Objective: This study compared the push-out bond strength of glass ionomer cement
containing monocalcium silicate compound (GIC-CS) to mineral trioxide aggregate (MTA) after
immersing in phosphate-buffered saline (PBS) for 3 , 7 and 28 days.

Material and methods: Sixty extracted central incisor, the middle third of the roots were
sectioned transversally 2 slices in order to obtain 2-mm-thick sections, one-hundred and twen-
ty samples. The specimens were randomly divided into 4 groups as follows (n = 10) Group 1:
GIC-CS immersed in PBS, Group 2: GIC-CS immersed in distill water, Group 3: MTA immersed
in PBS and Group 4: MTA immersed in distill water. The samples were stored for 3, 7 and 28
days. The bond strengths were measured using a universal testing machine. Failure modes were
examined with stereomicroscopy (40x). The data were analysed using One-way anova and Tukey’s test
(p< 0.05). Failure mode categories were analyzed by descriptive analysis.

Results: Push-out bond strength of GIC-CS immersed in PBS and Distilled water were
significantly lower than MTA at all incubation periods (p < 0.05). Increasing the incubation time to
28 days resulted in a significant increase in bond strength of all groups. Failure mode was mainly
mixed mode in all groups, at all incubation periods.

Conclusion: Push-out bond strength of GIC-CS immersed in PBS was significantly lower
than MTA at all incubation periods, whereas increasing the incubation time resulted in a significant

increase in bond strength respectively.

Key words: Glass ionomer cement containing monocalcium silicate compound (GIC-CS), MTA, Push-out

bond strength
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Fig 1. A test sample and vernier caliper used to measure thickness.
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Push-out bond strength (MPa) =

Maximum load (N)

Adhesion area of root canal filling (mm2)
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Table 1. Data showed push-out bone strength of GIC-CS and MTA in phosphate buffer saline and distilled

water at 3, 7 and 28 days.

#ina1s Aanuudeusewusewanaan (MPa)
(nquaz 10 #ating) 3 % 7 %u 28 %
1.GIC-CS in PBS 3.37+0.51 3.47+0.67 4.55+0.68
2.GIC-CS in DW 3.02+0.25 3.59+0.64 4.42+0.61
3MTA in PBS 5.73+0522 5.85+0.33 6.51+0.89
4MTA in DW 405+0612 5214048 6.04+0.76

2 yareiy uanawiusg 1wl AYNIaaA p<0.05

a Statistically significance p<0.05
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Fig 2. Bar graph showed push-out bone strength of GIC-CS and MTA in phosphate buffer saline and distilled
water at 3, 7 and 28 days (*Statistically significance p<0.05).

push-out bond strength (MPa) *
8 *

Duration
O3 days
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GIC-CSin PBS GIC-CS in DW MTA in PBS MTA in DW
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Fig 3. Bar graph showed push-out bone strength of GIC-CS and MTA in phosphate buffer saline and distilled
water at different time interval (*Statistically significance p<0.05).
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Table 2. Percentage of different type of mode of failures under stereomicroscope under x40.

Group (n=10)

Failure Modes (%)

3 days 7 days 28 days
MTA in PBS A=0, C=30, M=70 A=0, C=20, M=80 A=0, C=30, M=70
MTA in DW A=10, C=20, M=70 A=0, C=30, M=70 A=10, C=20, M=70

50% GIC-CS in PBS A=10, C=30, M=60

A=10, C=20, M=70 A=10, C=20, M=70

50% GIC-CS in DW A=10, C=20, M=70

A=0, C=20, M=80 A=0, C=20, M=80

C

JUN 4 uaavFUuuYAIIAENIYYaIaR (A) Adhesive failure AAAIBIALVIYTENTWAITNATYOITOWUALIER
(B) Cohesive failure Lﬁm'a'mtﬁymymyfmﬁa'fﬂq (C) Mixed failure IAAAIBIAENIEIIFBYEIU IiDARILNADY

a3 lalulasalaviiasoee 40 i

Fig. 4 Types of failure (A) Adhesive failure found at interface of dentin and material (B) Cohesive failure found in

material mass (C) Mixed failure found on both material & dentin: inspect with stereomicroscope at x40.
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