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— Abstract

The effect of various surface coatings on microleakage and
microhardness of light-cured glass ionomer restoration

Gi-Seob Kim, Yong-Kee Kim
Dept. of Pediatric Dentistry, College of Dentistery, Dankook University

The purpose of this study was to evaluate the efficacy of several surface coating agents
in preventing microleakage and increasing microhardness of light-cured glass ionomer rest-
oration. 50 and 25 sound molar teeth were used for the microleakage test and microhardne-

ss test respectively. Data were analyzed statistically using Kruskal-Wallis and/or Mann-
Whitney test. The results of the present study were as follows:

1. The effect of surface coating in reducing microleakage was proven only at the gingival
margin of restorations with statistical significance(p<.05).

2. The distribution of microleakage score at gingival margin was shown to be better than
that of occlusal margin in general but with no statistically significant differences(p>.05).

3. No statistically significant differences in microhardness could be found between groups
(p>.05) regardless of depth of measurement.

4. Under the present experimental conditions,the types or application of surface coating ag-
ents did not impose any significant effect on microhardness of glass ionomer restorative

material whereas the protective effect of surface coating in reducing microleakage was
partly proven.
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Table 1. Surface coating agents used in this experiment

Product Name Polymerization | Manufacturer
Bellfeel Brightener Light curing Kanebo, Japan
Fuji Coat LC Light curing GC, Japan
ScotchbondTM MP Light curing 3M, USA

ConciseTM Light curing 3M, USA
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Table 2. Sample distribution according to the various surface coating
materials applied to glass—ionomer restorations (microleakage test)

Group Coating agent Curing |Sample number
I None - 20
I Surface Brightner’ 30 sec 20
I | Bonding Agent”™ 10 sec 20
v Varnish™" 10 sec 20
\'/ Sealant™"" 20 sec 20

* Bellfeel Brightener (Kanebo, Japan)
* Scotchbond™MP (3M, USA)
*Fuji Coat LC (GC, Japan)

“***Concise™ (3M, USA)
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Table 3. Criteria used in evaluating for the degree of marginal

microleakage

Score

Extent of dye penetration

0

No penetration

Partial penetration into enamel wall

Moderate penetration into enamel and dentin
wall

Severe penetration into axial wall

1
2
3
4

Extensive penetration toward pulp along
dentinal tubules

(Adopted from Hembree JH. 1976, JADA)

Figure 1. Schematic drawing of scoring

method for the degree of microleakage
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Table 4. Sample distribution according to the various

surface coating materials applied

to glass-ionomer

restorations (microhardness test)

Group Coating agent Sample number

1 None 10

n Surface Brightner 10

i1 Bonding Agent 10

v Varnish 10

\'/ Sealant 10
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Table 5. Frequency of microleakage scores measured
in each group ( Gingival margin )

Score
Group 0 1 2 3 n Total

I 0 8 4 6 1 19

1I 0 10 6 1 0 17
111 0 12 7 0 0 19
v 0 12 6 1 1 20
\Y 0 7 11 1 0 19
Total 0 49 34 9 2 94
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Percentage

Figure 2. Bar graph representing the
distribution of microleakage scores within
each group ( Occlusal margin )

Table 6. Statistical comparison between
groups on the microleakage scores of occlusal
margin

1T | 2F |3F ({47 |53

M4

!

A

aim|w| N
M

M

statistically no significant differnce (p<.05) (from Kruskal-Wallis Test)
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Table 7. Frequency of microleakage scores measured
in each group ( Gingival margin )

Score
Group 0 ] 2 3 1 Total

I 0 8 4 6 1 19
I 0 10 6 1 0 17
11 0 12 7 0 0 19
v 0 12 6 1 1 20
A" 0 7 11 1 0 19
Total 0 49 34 9 2 94

g -4

£ 03
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] [ B

a u0

Group

Figure 3. Bar graph representing the
distribution of microleakage scores within
each group ( Gingival margin )

Table 8. Statistical comparison between
groups on the microleakage scores of
gingival margin

1+ | 2% |32 |43 |5&

1¢

22 |+

3% | ¢

47| ¢

5% | * *

*

statistically significant difference(p<.05) (from Mann-Whitney Test)
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Table 9. Mean and standard deviation of microhardness values(VHN)

measured at several points in each group

Depth(from outer surface)
200zm 350m 500um 650um 800 m
I 7 |61.79£13.85|59.49+17.12 | 62.35+£15.05 | 70.94+12.15 | 68.47 1531
Il < | 56.01£17.23 | 70.83+8.61 | 63.07£6.07 | 68.07:13.09 | 62.47+9.39
HI | 60.11+14.88 | 57.43+20.02 | 59.83:13.56 | 59.13+15.13 | 65.79+18.84
IV 3168.79+11.15 | 55.39+£14.55 | 69.96+ 541 | 61.98+18.86 | 67.15+12.93
V & 612311043 | 60.80+21.14 | 61.30+10.08 | 61.03+7.11 | 61.56+17.62

Group

Figure 4. Bar graph representing the mean

microhardness values measured in each group
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