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Abstract

A STUDY OF SHEAR BOND STRENGTH AND FAILURE PATTERNS
IN LIGHT-AND SELF-CURED ORTHODONTIC RESIN

Min-Ha Lee, Kyu Ho-Yang, Yeong-Joon Park*

Dept. of Pedodontics, College of Dentistry, Chonnam National University
*Dept. of Dental Materials, College of Dentistry, Chonnam National University

Light-cured orthodontic composite resin has been widely advertised recently for use
in bonding brackets. However, the curability of light-cured resin when light waves are
diffused through metal brackets in questionable.

The purposes of this study were to evaluate shear bond strength and failure patterns
of visible light-cured resin(Lightbond) and chemically cured-resin(Mono-Lok 2), and to -
determine the relative value of light-cured resin as an alternative to conventional chemically-
cured resin. Each of the two resins was tested on twenty extracted human first premolars.
Standard edgewise metal brackets were bonded to the teeth in accordance with the manufac-
turers’ recommendation. After bonding, the teeth were stored for 24 hours at 37C, 100%
humidity. The shear bond strength was tested with a universal testing machine(Instron
4302), at 0.5mm/min crosshead speed. After debonding, brackets and enamel surfaces were
examined with a scanning electron microscope and a stereoscopic microscope.

The results were as follows :

1. Metal brackets bonded with Lightbond showed statistically higher shear bond strength
than metal brackets bonded with Mono-Lok2.
2. The predominant failure site in Lightbond was the enamel-resin interface, and in Mono-

Lok 2 it was the resin itself.

3. Enamel cracks were not found in any specimen.

The above results suggest that direct bonding of metal brackets to enamel with light-
cured resin bonding agent can be used effectively in clinics.
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Table 1. Materials used in this study
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Materials Manufacturer Remarks
Lightbond Reliance Light-cured
orthodontics, U.S.A. Fluoride-released
No-mix type
Mono-Lok2 Rocky-Moutain Chemically-cured
orthodontics, U.S.A. No-mix type

Standard edgewise bracket
Curing light XL 1000

TOmy: JAP AN
3M Dental products, U.S.A.

Metal bracket
Visible light unit
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Fig. 1. Schematic illustration of a specimen
and jig for measuring shear bond stre-
ngth of the adhesive resin cement.
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Fig. 2. Mean shear bond strengths of the ex-
perimental groups. Vertical lines de-
note standard deviations.
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Table 2. Shear bond strength values of adhesives(kg/cm)

Number of Lightbond Mono-Lok2
specimen

1 236.24 175.54

2 225.24 248.27

3 211.62 143.31

4 211.85 254.40

5 261.55 156.59

6 277.54 22251

7 251.56 176.10

8 159.20 20741

9 266.88 135.94

10 265.74 148.42
11 195.85 223.08 ~

12 27232 211.96

13 261.21 150.35

14 263.36 186.32

15 224.78 23046

16 204.81 188.36

17 268.81 234.65

18 275.84 137.75

19 24748 237.15

20 237.72 170.66

Mean 240.90 191.96

S.D. 31.93 39.27

Range 159.2-277.54 135.942254 .4

Table 3. Distribution of failure patterns of adhesives

Failure Site Lightbond Mono-Lok2
Bracket-resin interface failure 0(0%) 1(05%)
Resin itself failure 3(15%) 16(80%)
Enamel-resin interface failure 17(85%) 3(15%)

Total 20(100% ) 20(100% )

2ZE 299 Eepll VxRS ¥HE By
T ded, Ax B3 71AR 9 H3A A
"ol A @o] dou} vl Ewo] HEA7}
A<l dollA & AdEolx, By F5HF

553

AAA NN F2 Yol Yoz Aot
AFA AR o] Yol WA}
B Ede] 25 dolgle AHolg. Ce
SESREERIEEL NI



Enamel-Resin !
interface failure

__ Resin itself failure

;‘ W Bracket-Resin

interface failure

IFailure Pattem{No)

Lightbond Mono-Lok2
Experimental Group

. 3. Distribution of failure patterns.

V.

s 9 13

ol 2L HF HI}Ae 5T A
AZEE AUn, dd3Hom AMg3r] HE
dop g, FES AFZE 7Y, FHFH
2 2 A Hoof 3411, X|ote] E3E oA
o, debondingrlol HE | Zo] yWFA
EHoA Aol EEHolof 3t s H
F2 BHo| 45 d3|A olof Jrps®,
23 X84 SN FoF BEle] X ol
g Hio ZAFHLS AgE A

o'TTs
sab Mol2g) tixjel, WRde 43, T,
uelAe 9, FHd FEHE W, 240

We WA APy o o8 2997 o
B o}A7AAE AGH Fx71 dEA A
RA %}, KeizerS o 95t 2L B0
AEFola 7AAA J& Yy 93 Ha
29kg/cni 7} B3t} 31 34901, Loper®E 60
—80kg/cni, Reynold®+ 50kg/cm7} HQ3jch
3 3

FEUY ADPAA ALARREA B
A7E UIRY, KingSUe $3UI WA

& AHEt 34 neple FFA SRy
HRA] WA e AEE HAGT BuE
v} 203, GreenlawdWS A3 3024 F9
B FAA ] AGEARA R 355 HY
HEA S vEiA 1/28 ] tdha 3o,
LovisT*2 4734 AHE&w AX|F-of uj3j

554

O omomeR:

Imia

C

Fig. 4. Scanning electron micrographs of fai-

led bonded orthodontic brackets, : A)
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interface failure . and
C) resin itself failure.
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