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GINGIVAL MARGIAL LEAKAGE AND BONDING PATTERN
OF THE COMPOSITE RESIN INLAY ACCORDING TO
VARIOUS THICKNESS OF DIE SPACER

Tae-ll Park, DDS, Dong-Hoon Shin, DDS, MS, PhD, Chan-Ui Hong, DDS, MS, PhD
Dept. of Conservative Dentistry, School of Dentistry, Dankook University

This experiment was performed to observe the adhesion pattern and microleakage in
the gingival margin according to variation in the resin cement thickness which results
from thickness of Die spacer, which is considered to effect the adaptability of the composite
resin inlays. Clearfil CR inlays were fabricated on stone models with CR Sep applicated
once and Nice fit twice, 4 times, and 6 times each. After 2nd curing within the CRC-100
oven, CR inlays were cemented with CR inlay cement. Dye(2% methylene blue) penetration
and adhesion pattern were evaluated after sectioning of gingival margin into 3 pieces.

The results were as follows ;

1. The thickness of resin cement showed unevenchanging pattern with that of die spacer,
namely, it was increased until 4 times’ application of Nice-Fit but was decreased with
6 times’ application of that.

2. The degree of dye penetration wasn’t affected by cement thickness within a limited
value.

3. Most of dye penetration was shown through the interface between cement and enamel
rather than the interface between cement and CR inlay. This shows that the affinity
of resin cement for CR inlay was superior to the adhesive strength with tooth structure.

4. No gap was found at the interface between enamel and cement but some showed separa-
tion between dentin and cement. It is concidered that the contraction force of cement
was less than the bond strength with the enamel.

5. Lots of voids were found in the CR inlay and resin cement. There was a pooling tendency
of bonding agent and cement in the axiogingival line angle portion.

6. In some specimens, cracks were shown in enamel margin. From this it could be conside-
red that cavity preparation and surface treatment weakened the tooth structure.
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Table 1. Classification of groups

Composite resin

Luting agent

Group Die-spacer
Control CR Sep 13
Group 1 Nice-fit 23]
Group 2 Nice-fit 43
Group 3 Nice-fit 63

Clearfil CR inlay
Clearfil CR inlay
Clearfil CR inlay
Clearfil CR inlay

CR inlay cement
CR inlay cement
CR inlay cement
CR inlay cement

Table 10141 ¢} 32o] thxT& 2 A4 CR
Sep2 13 =¥3¥ T, 1T Nice-fitE 23],
272 Nice-fitE 43], 372 Nice-fitE 63 =
Z3dom, 44 #HRASZ Clearfil CR in-
layE, H3A8 AWME=Z CR inlay cementZ
AH&-3HE T,

A X

I, HeEds

o

1. 3T AJHES] S

g7 ARMES] F7E Table 20]As} 2o
Nice-fitE 48] =¥ Fo] 115.44um e & 7}%
FEIR L, 23], 63], CR Sep 13]9] =02 kS
ANE FAE BIY. = Die spacerd] 70
wgt A5 FUHEE e Bolt tha] gkt
A& AL2Z Ko} Die spacer F7 ©]9]¢] tf&
L3lE0 tS & 42 3= Aoz Alsdr,

Table 2. Thickness of resin cement

2

mA L AEE BAG7|E

0: 4% AXJ} A gl&= A

1: 2280 dAFE M4 AT

2 ! axial wallZ}x] 9] B S AL HE

CR Sep 13] =33t 7oA 0.82 7} @&
grol YrgEiL Nice-fit 23] =3 FoA 1,250
22 A4 AR7E 7R A% Ao g Yelgoy
(Table 4), 2} Fzte] BASH G4 AA
A3 ool ATk (Table 5).

3. AMHIE FHS} MARIEO BhA

A4 FE7L A Qe T Ae] g AwE
FA= 96.590um, A4 AF7} gingival floord)
AFE B 93.000um, axial wall7h=] o]
BT AFEQA ALE H AAES T}
102. 109ym = }gko. v (Table 6), 2t #7he)
TAA el K (Table 7).

(um)

Group Count Mean Std. Dev, Std. Error
1 CR Sep 40 85.893 27.1703 5.235
2 Nice-fit 40 97.462 53.048 10.404
4 Nice-fit 40 115.44 26.875 5.375
6 Nice-fit 40 92.033 46.309 8.455
Table 3. Statistical difference between groups

1 CR Sep 2 Nice-fit 4 Nice-fit 6 Nice-fit

1 CR Sep 1.054 2.66* 0. 580
2 Nice-fit 1.592 0.503
4 Nice-fit 2.14*
6 Nice-fit
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*significance at 95%




Table 4. Degree of dye penetration

Group Count Mean Std. Dev. Sid. Error
1 CR Sep 40 0. 800 0.805 0.147
2 Nice-fit 40 1.250 0.928 0.175
4 Nice-fit 40 1.032 0.948 0.170
6 Nice-fit 40 1. 029 0.857 0.145
Table 5. Statistical difference between groups

1 Cr Sep 2 Nice-fit 4 Nice-fit 6 Nice-fit
1 Cr Sep 1.935 1.025 1.038
2 Nice-fit 0.944 0.987
4 Nice-fit 0.017
6 Nice-fit

*significance at 95%

Table 6. Relationship between cement thickness and dye penetration

(um)
Group Count Mean Std. Dev. Std. Error
A 39 96. 590 30.076 4,816
B 23 93. 000 40, 146 8.371
C 46 102. 109 49.158 7.248

A : specimens which showed dye penetration degree 0
B : specimens which showed dye penetration degree 1

4 A Grot g3 Al A A= Fotd 3t
Hzdo] o/fEle F3E BAY (Figure
1,2).
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o WA ZAEB= CR inlay2t resin cement AFo)

B resin cement®} X FAlolz FES}
At (Figure 3).

» Bonding agent ¥ resin cement®] axiogingi-
val line angle 5-9l¢) ol A&%E B
(Figure 4).

* CR inlay9} resin cementol] & 7]X7}
dAE AT (Figure 5,6).

e YR ANHAAN = HAF- HFH o gddN=
BA (Figure 7).

V. &2 g

2 8 ek

C : specimens which showed dye penetration degree 2
Table 7. Statistical difference between
groups
A B C
A 0.331 0.615
B 0. 865
C
*significance at 95%
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1 Gap formation pattern, SM image (X80)

2 Gap formation pattern, SEM image (X75)

3 Dye penetration, SM image (X80)

4 Agent pooling, SM image (X80)

5 Voids in the resin cement, SEM image (X50)

6 Voids in the CR inlay and cement, SEM image (X75)
7 Cracks in the cemental portion, SEM image (X75)

8 Cracks in the cemental portion, SM image (X80)
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