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Table 1. Curing units
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Type' Code Wave Length Intensity Curing Timf(s) ' Model & Manufacturer
{nm) (mW/Cm’) ,
Halogen H 420-500 680-750 20 Curing Light 2500(3M ESPE)
Plasma P 380-520 1900 5! Flipo(Lobel)
LED L 440-490 800-980 15t Elipar Freelight 2(3M ESPE)
* The light intensity and wave length are based on manufacturers data
t 3s at 50% power & 2s at 100% power
# Exponential mode
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Table 2. Grouping

Axial Wall Pulpal Wall
Halogen HA HP
Plasma PA PP
LED LA LP
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Fig. 1. Schematic presentation of the preparation of
specimens.
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1. Microtensile Bond Strength
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2. Weibull analysis ]
70
Weibull distribution ¥ So, m, ‘@A 4=(correlation 60
coefficient: r)& Table 49 Y35t Fig. 304 & 79 o
Weibull *FEAS4E ehh e Fig. 4, 5. 60l 212t % 2
3948 Weibull 73434 (Weibull cumulative failure 20
curves)< YERIATE 10
0 HA HP PA PP LA LP
3 SEM MPa 33.96 4803 3440 4456 3489  47.84

Fig. 2. Mean MTBS.

Table 3.’MTBS results

Curin g No Wall Total No. Specimens Cohesive Mean
Unit of testh used position of specimens excluded failure MTBS SD

~ tested from results mode (MPa)
QTH 10 A 32 2 8 33.96" 16.17
P 39 5 5 48.03 14.11
PAC 10 A 31 - 7 34.40° 14.64
P 35 4 6 44 56° 10.74
LED 10 A 38 7 7 34.89° 16.26
P 37 5 4 47 83° 13.02

* The same superscripts indicate that the groups are significantly different (p(0.05).

Table 4. Weibull distribution

Groups n Weibull parameter Characteristic strength of .So Correlation coefficient
m : {(MPa) r
HA 30 2.73 38.06 0.935
HP 34 3.67 53.38 0.992
PA 31 2.56 38.83 0.99
PP 31 473 48.72 0.982
LA 31 2.23 39.49 0.982
LP 32 4.14 52.68 0.993

° HP m=3.66
- MTBS © [ 0 40 MTBS &0 a0 100
L L
Fig. 3. The Weibull cumulative failure curves of all Fig. 4. The Weibull cumulative failure curves of QTH
groups (PF: Probability of Failure). (PF: Probability of Failure).
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Zd P49 AL FAFHR goirt FHA F VG B2
AR S A et A& £4Z(hybrid layer) 3%-¢ &3
(adhesive layer) Atolith, Tl AFAHQ SEM &
Z8 AE(LP)Y RN & etz IAJTHFig. 7. 8).

PF

» PA m=2.55

o PP m=4.71

Fig. 5. The Weibull cumulative failure curves of PAC
(PF: Probability of Failure).
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Fig. 6. The Weibull cumulative failure curves of LED
(PF: Probability of Failure).

Flg 7. SEM of both opposite fracture surface of pulpal wall specimen(LP) at 150x. Speo|f|c
features of MTBS test specimen were observed: voids, hackle shape, mirror, dentinal tubules,

resin micro tags.
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Fig. 8. SEM of both opposite fracture surface of pulpal wall specimen(LP) at 150%.
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Fig. 10. SEM of both opposite fracture surface of axial wall specimen(LA) at 150X, Specific

features were observed; voids, bur scratch patterns.

Fig. 11. SEM of each specimen of Fig.

< 7P ok 299l EA S AdwolA shdo] JaE e RS
#28 4 YATHFig. 8, 9). &8 AR (LAY SR
ThololRE W2 old) =3l A=e] dgo] & AEHYL

FHE W wfo] A7 2 7127t B Y HFig. 10). AJOW
e AP Belon oo u HH wAET| = &2 A

we rr m

>

67

10 at 1000x%. Left) Short & oblique resin micro tags,
Right) Oblique patterns of dentinal tubules.
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Fig. 12. SEM of adheswe layer at 500 x . Left) Pulpal wall side,
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Abstract

MICROTENSILE BOND STRENGTH ACCORDING TO DIFFERENT DENTIN WALL POSITIONS
AND CURING LIGHTS IN CLASS | CAVITY OF PRIMARY MOLAR

Hyeon-Heon Lee, Chul-Ho Jang, Young-Jae Kim, Jung-Wook Kim, Ki-Taeg Jang

Department of Pediatric Dentistry, Graduate School, College of Dentistry, Seoul National University

The purpose of present study was to determine whether different kinds of curing lights can alter mi-
crotensile bond strength(MTBS) of class I cavity pulpal and axial wall specimens in primary molar.

Thirty clean mandibular 2nd primary molar s occlusal enamel were removed and class [ cavity, size of
2x4x2 mm was prepared. Dentin bonding agent was applied according to manufacturer s manual. Each
group was cured with Halogen Curing Unit, Plasma Curing Unit and LED Curing Unit. Composite resin
was bulk filled and photo cured with same curing unit. MTBS specimens which size is 0.7x0.7X4 mm
were prepared with low speed saw. Specimens were coded by their curing lights and wall positions
(Halogen - Axial wall group, Halogen - Pulpal wall group, Plasma - Axial wall group, Plasma - Pulpal
wall group, LED - Axial wall group, LED - Pulpal wall group). MTBS were tested at 1 mm/min cross
Head speed by Universal Testing Machine. Fractured surface and bonding surface was observed with
SEM. T-test between axial and pulpal specimens in each curing lights, one-way ANOVA among different
curing light specimens in each wall positions were done. Weibull distribution analysis was done.

The results were as follows: Mean MTBS of pulpal wall specimens were significantly greater than that
of axial wall specimens at each curing units(p(.05). There was no significant difference in the MTBS
among three curing units at axial wall and pulpal wall. In Weibull distribution, pulpal wall specimens
were more homogeneous than axial wall specimens.

Key words : Microtensile bond strength, Primary molar, Class I cavity, C-factor, Light curing unit',
Weibull distribution analysis
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