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Comparison of adhesive strength of resinous teeth splinting materials

according to enamel surface treatment

Ye-Rim Lee, Soo-Yeon Kim, Jin-Woo Kim, Se-Hee Park, Kyung-Mo Cho*
Department of Conservative Dentistry, College of Dentistry, Gangneung-Wonju National University School of Dentistry, Gangneung,

Republic of Korea

Purpose: The purpose of this study is to compare and analyze the shear bond strength and fracture pattern in different enamel
tooth surface treatments for resin splinting materials. Materials and Methods: G-FIX and LightFix were used as tooth splinting
materials. Twenty bovine mandibular incisors were used for the preparation of the specimens. The exposed enamel surface was
separated into four parts. Each tooth was treated with 37% phosphoric acid, 37% phosphoric acid + adhesive resin, 37% phosphoric
acid + G-premio bond, and G-premio bond for each fraction. Shear bond strength was measured using a universal testing machine.
After measuring the shear bond strength, the fractured surface of the specimen was magnified with a microscope to observe the
fracture pattern. Two-way ANOVA was used to verify the interaction between the material and the surface treatment method. One-
way ANOVA was used for comparison between the surface treatment methods of each material and post-hoc test was conducted
with Scheffe’s test. An independent t-test was conducted to compare shear bond strengths between materials in each surface
treatment method. All statistics were conducted at 95% significance level. Results: G-FIX, a tooth splinting resin, showed similar
shear bonding strength when additional adhesive resins were used when material was applied after only acid etching, and LightFix
showed the highest shear bonding strength when additional adhesive resins were used after the acid etching. In addition, both
G-FIX and LightFix showed the lowest shear bond strength when only self-etching adhesive was applied without additional acid
etching. Verification of interactions observed interconnection between resins and surface treatment methods. Most of the mixed
failure was observed in all counties. Conclusion: When using G-FIX and LightFix, which are tooth-splinting materials, it is considered
that sufficient adhesion will be achieved even after applying only acid etching as instructed by the manufacturer. (J Dent Rehabil

Appl Sci 2019;35(2):72-80)
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Table 1. Composition of materials used in this study

Material Manufactures

Composition

G-FIX GC

LightFix Sun Medical

Adper Scotchbond Multipurpose

Adhesive component 3 (Adhesive) 3M ESPE

G-Premio Bond GC

Silane-treated-barium-glass
-Barium glass
-r-Methacryloxypropyltrimethoxysilane

Monomer (undiluted solution)
-Bisphenol A Ethoxylate Dimethacrylate 1
-Bisphenol A Ethoxylate Dimethacrylate 2
-Di-2-metharyloloxyethyl-2,2,4-
-methacryloxydecanoxyphosphate
-Camphoquinone
-Benzoicacid, p-(dimethylamino)-, ethyl ester
-2,4,6-Trimethylbenzoyldiphenylphosphine Oxide
-0-tert-Butyl-2,4-xylenol,

Silicon dioxide

4-Methoxyphenol;
Diphenyl(2,4,6-trimethylbenzoyl) phosphine oxide,
2,6-di-tert-butyl-p-cresol,

Silicon dioxide,

others

Bis-GMA (60 - 70 Wt%6); HEMA (30 - 40 Wt%); Initiator

4-Methacryloxyethyl trimellitate anhydride,
10-Methacryloyloxydecyl dihydrogen phosphate,
2-Hydroxy 1,3-dimethacryloxypropane,
Triethyleneglycol dimethacrylate,

Distilled water,

Acetone,

Camphorquinone,

Ethyl p-dimethylaminobenzoate,
2,4,6-Trimethylbenzoyl diphenylphosphineoxide,
2,6-Di-tert-butyl-p-crezol,

Aluminium oxide,

Silicon dioxide,

10-Methacryloyloxydecyl dihydrogen thiophosphate

Data from manufacturers’ websites and/or product catalogs

Bermudez 59 AGA} AT EF
o] o5 AIF7](RB-306, R&B Inc., Daejeon, Korea)
£ o]-&sto] Fdf 5+ 800 kgd] =M £ 1.0 mm
9] cross-head speed2 X|o} 11738 & Z10] A]Eﬂoﬂ/\-] g
2 gi7bA] A shES FA o] wjo] Fdf stF
Helio X Z&I1#R&B Inc)g 0|83} L5}, O]E
o AT AG AT E(MPa) = Atstich HEd
FAEE ok FAlol wet A=l
AYZYZE R MPa) = F (N) /A (mm”)

o FpF— =
s Aalst

o

2t 3ztA| e} R|o} AlHol| A S FEHg S (

failure), ZHA| Yjof| A 2HA8s1= -S4 3 (Cohesive
failure in composite resin), X|O}ol|A] WAYS= -S54 oA
(Cohesive failure in enamel), $]2] FAFE0] &g =] o] UEeR}
= 554 9P (Mixed failure) 0] 47}K] F 2 253519}

£ 24

A28 Ane A=517] 98] SPSS ver 23.0 (IBM
Cotp., Chicago, USA)E ©]&-5}o] EAI513tt Two-way
ANOVA testE ©]&sto] Mgt UM Y Ato]<]
BEAEE ABAYR 2 ARolA EHAE A Aol
Y H|ILE ¢85 One-Way ANOVA testE S}l Scheffe’s
test® AR 217 'B}Oﬂ‘:}- ZF A oM RE A
ole] HeaE
Sl RE S 711% 95% o]

£ H|25}7] $J5l independent t-test
FollA FI3¥stict.
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Table 2. Shear bond strength of Resin splinting materials
[Mean (MPa) and standard deviation)]

MPa, Mean * standard deviation

Group

G-FIX LightFix
E 23.09 £ 1.67 21.90 £ 2.50
E+A 21.04 £2.12 24.86 + 1.38
E+GP 19.41 £ 2.81 13.83 £ 2.70
GP 16.32 £ 2.64 9.48 + 1.65

E: Etching; E+A: Etching+Adhesive resin; E+GP: Etching+G-Premio
Bond; GP: G-premio Bond.

Table 3. Result of Two-way ANOVA test on shear bond strength of resin splinting materials

Source Sum of squares df Mean square F Sig;
Corrected Model 1878.554" 7 268.365 53.206 .000
Intercept 28097.632 1 28097.632 5570.622 .000
Material 119.977 1 119.977 23.786 .000
Surface 1409.019 3 469.673 93.117 .000
Material * Surface 349.559 3 116.520 23.101 .000
Error 363.160 72 5.044

Total 30339.347 80

Corrected Total 2241.715 79

a.R Squared = .838 (Adjusted R Squared = .822), df: Degree of freedom, Sig: Significance.

)]

25
20
c 15
&
= 4o
0

E+GP

Fig. 1. Scheffe’s test result of shear bond strength of
G-FIX. The same alphabet characters on the bars indicate
not significantly different (P < 0.05). E: Etching; E+A:
Etching+Adhesive resin; E+GP: Etching+G-Premio Bond;
GP: G-premio Bond.

) Dent Rehabil Appl Sci 2019;35(2):72-80
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Fig. 2. Scheffe’s test result of shear bond strength of
LightFix. The different alphabet characters on the bars
indicate the significant difference (P < 0.05). E: Etching;
E+A: Etching+Adhesive resin; E+GP: Etching+G-Premio
Bond; GP: G-premio Bond.
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LighFixstoll A 2 X[ &2 ¥ 749 ﬁ‘%@?%} =5
scheffe’s test= ARF A73t A}, 23]
T, B, E+GPE, GPE 02 U on 242 57
SH&Q1 XFo]7F UEFGTHP < 0.05). Independent t-test
£ Astol A Afole] A AT YRS vng dniE
Fig. 30f LFERU St

G-FIX9] 34 QFAHS Table 40 JERJQILE R E &
oA ThEE 53H4 78 (mixed failure)0] TEE YO

E E+A E+GP GP
“G-FIX sLightFix

Fig. 3. Independent T-test result of shear bond strength
of resin splinting materials. Statistical significantly
different groups are denoted by an asterisk (P < 0.05).

E: Etching; E+A: Etching+Adhesive resin; E+GP: Etching
+G-Premio Bond; GP: G-premio Bond.

Table 4. Failure mode of G-FIX

o, Extol|A HEEe] S84 A (coheswe failure in
enamel)©] 17]9] AJHO|A TEE S, E+GP, GP#
oA =g 3} (adhesive failure)©] 17§12 ZHEFE| STt

LightFix®] I} A& Table 50 UEFHRICE 2=
oA iR 3] 3 (mixed failure)o] THEE| GO
), E+GPw, GPol| A &g 31 (adhesive failure)©]
2 Bl

a

2!

AYFE AUE Aokl NE TAR AP Ao} o]

g8kt o] MEELL" eyt 49 Kok B F2
7] 431 gt oo Aol WREuT £ We
7 Heks gat 23 PHE BAL 7L Yo A
9 kol IHE E & AE S4F) delx Qoke 7
490 vk o] Qick. w3 W ARYE B}

oM 9] Aok AV Rloteh M ZntE Lhebd
o 49] x|ol7} Abke] xjote] thA|R 2 9] 7Hsdo]
QB 1 T wheba] 2 ATolAE 40 lokg ol
7t Rlote] giAA 2 AHE-FiTH
wpol et B QA8 2GR E S22 41
o] = F= 84 F stuold, xlot F&
npxtzbx) oot @& HEF £ A1S Buonocore’] ]3]

Cohesive failure in enamel Cohesive failure in resin ~ Adhesive failure

Mixed failure  No. of specimen

E 1 0
E+A 0 0
E+GP 0 0
GP 0 0

0 9 10
0 10 10
1 9 10
1 9 10

E: Etching; E+A: Etching+Adhesive resin; E+GP: Etching+G-Premio Bond; GP: G-premio Bond.

Table 5. Failure mode of LightFix

Cohesive failure in enamel Cohesive failure in resin ~ Adhesive failure

Mixed failure  No. of specimen

E 0 0
E+A 0 0
E+GP 0 0
GP 0 0

0 10 10
0 10 10
2 8 10
2 8 10

E: Etching; E+A: Etching+Adhesive resin; E+GP: Etching+G-Premio Bond; GP: G-premio Bond.
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