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Abstract
ABSTRACT
The purpose of this study was to compare and to evaluate the combination use of 5 kinds of dentin adhesive systems and 5 kinds of composite resins using micro-shear bond test. Five adhesive systems (Prime & Bond NT (PBN), Onecoat bond (OC), Excite (EX), Syntac (SY), Clearfil SE bond (CS)) and five composite resins (Spectrum (SP), Synergy Compact (SC), Tetric Ceram (TC), Clearfil AP-X (CA), Z100 (Z1)) were used for this study (5 × 5 = 25group, n = 14/group). The slices of horizontally sectioned human tooth were bonded with each bonding system and each composite resin, and tested by a micro-shear bond strength test. These results were analyzed statistically. The mean micro-shear bond strength of dentin adhesive systems were in order of CS (22.642 MPa), SY (18.368 MPa), EX (14.599 MPa), OC (13.702 MPa), PBN (12.762 MPa). The mean bond strength of self-etching primer system group (CS, SY) in dentin was higher than that of self-priming adhesive system groups (PBN, EX, OC) significantly (P<0.05). The mean bond strength of composite resins was in order of SP (19.008 MPa), CA (17.532 MPa), SC (15.787 MPa), TC (15.068 MPa), Z1 (14.678 MPa). Micro-shear bond strength of SP was stronger than those of other composite resins significantly (P < 0.05). And those of TC and Z1 were weaker than other composite resins significantly (P < 0.05). No difference was found in micro-shear bond strength of composite resin in self-etching primer adhesive system groups (CS, SY) statistically. However, there was significant difference of micro-shear bond strength of composite resin groups in self-priming adhesive systems group (PBN, EX, OC). The combination of composite resin and dentin adhesive system recommended by manufacturer did not represent positive correlation. It didn’t seem to be a significant factor.
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Figure 1. Tooth slice and specimen hole.
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Figure 2. Wire-loop method (EZ test, Shimadzu, Japan).
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Figure 3. Micro-shear bond strength of dentin adhesive systems.
***, ** : statistical significance
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Figure 4. Micro-shear bond strength of composite resins in each adhesive system.
(*, ◆ : statistical significance, ↓ : same manufacturer)
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Figure 5. Micro-shear bond strength of composite resins(㎫).
(*, ◆ : statistical significance)
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Figure 6. Micro-shear bond strength of dentin adhesive system in each composite resin.
(*, ◆ : statistical significance, ↓ : same manufacturer)
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Figure 7. SEM observations of fracture site of Prime and Bond NT group.

[image: Figure 8.]
Figure 8. SEM observations of fracture site of Excite and Onecoat bond group.
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Figure 9. SEM observations of fracture site of Syntac group.
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Figure 10. SEM observations of fracture site of Clearfil SE bond group.

[image: Figure 11.]
Figure 11. Comparison of fracture pattern of self-etching primer adhesive system and self-priming adhesive system.
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Figure 12. Dentinal tubule orifices of fracture site(OC-TC).

Table 1. Dentin adhesive systems
	Type	Product		Composition	Code	Manufacturer	Batch No.
	self-priming adhesive system	Prime & Bond NT	Priming resin : PENTA, UDMA, resin R5-62-1, T-resin, D-resin, nanofiller, initiator, stabilizer, T acetone, cetylaminehydrofluoride	PBN	Dentsply, De Trey, Konstanz, Germany	109000677
	Onecoat bond	HEMA, Hydroxypropylmethacrylate, Glycerol dimethacrylate, Polyalkenoate methacrylized UDMA amorphous silica	OC	Colten /Whaledent, Konstanz, Germany	KJ724
	Excite	HEMA, dimethacrylate, phosphonic acid acrylate, highly dispersed siliconn dioxide, alcohol	EX	Vivadent, Schaan, Liechtenstein	D65300
	self-etching primer adhesive system	Syntac	Syntac primer	polyethylene glycol dimethacrylate, maleic acid, ketone in an aqueous solution			D06621
	Syntac adhesive	polyethylene glycol dimethacrylate, glutaraldehyde in an aqueous solution	SY	Vivadent, Schaan, Liechtenstein	D11936
	Heliobond	Bis-GMA wt. 60%, TEGDMA wt. 40%			D08778
	Clearfil SE bond	Primer	10-MDP, HEMA, Hydrophilic dimethacrylate, dl-Camphoroquinone, N,N-Diethanol-p-toluidine	CS	Kuraray, Okayama,Japan	00258A
	Bond	10-MDP, Bis-GMA,HEMA Hydrophilic dimethacrylate, dl-Camphoroquinone, N,N-Diethanol-p-toluidine			00292A



Table 2. Composite resins
	Product	%of filler	Composition	code	Manufacturer	Batch No.
	Spectrum	57vol%	Bis-GMA-adduct, Bis-EMA, TEGDMA, photoinitiator, stabilizer, bariumaluminumborosilicate ( < 1㎛) highly dispersed silicondioxide (0.04㎛)	SP	Dentsply, De Trey, Konstanz, Germany	00336
	

	Tetric Ceram	60vol%	matrix : Bis-GMA,UDMA,TEGDMA (20.2%wt) filler : barium glass, ytterbium trifluoride, Ba-Al-Fluorosilicate glass, highly dispersed silicon dioxide spheroid mixed oxide additional contents : catalyst, stabilizer,pigment (0.8%)	TC	Vivadent, Schaan, Liechtenstein	D60911
	

	Synergy Compact	59vol%	Bis-GMA, BisEMA, TEGDMA, silanized strontium glass, silanized barium glass, amorphous silica	SC	Colten /Whaledent, Konstanz, Germany	LE023
	

	Cleafil AP-X	-	unknown	CA	Kuraray, Okayama, Japan	679BC
	

	Z100	66vol%	filler : zirconia/sillica, 0.01~3.5㎛ Bis-GMA, TEGDMA	Z1	3M	20010829



Table 3. Experimental groups
	Composite resin\Adhesive System	Spectrum	Synergy compact	Tetric Ceram	Clearfil AP-X	Z100
	Prime & Bond NT	PBN-SP군	PBN-SC군	PBN-TC군	PBN-CA군	PBN-Z1군
	Onecoat bond	OC-SP군	OC-SC군	OC-TC군	OC-CA군	OC-Z1군
	Excite	EX-SP군	EX-SC군	EX-TC군	EX-CA군	EX-Z1군
	Syntac	SY-SP군	SY-SC군	SY-TC군	SY-CA군	SY-Z1군
	Clearfil SE bond	CS-SP군	CS-SC군	CS-TC군	CS-CA군	CS-Z1군



Table 4. Overall view of micro-shear bond strength (㎫)
		Spectrum	Synergy Compact	Tetric Ceram	Clearfil AP-X	Z100	Mean
	Prime & Bond NT	16.0 ± 6.6	11.7 ± 3.0	11.5 ± 2.7	15.1 ± 6.3	9.4 ± 4.1	12.8
	Onecoat bond	18.4 ± 5.4	13.7 ± 6.6	11.2 ± 3.0	13.2 ± 5.6	12.1 ± 5.4	13.7
	Excite	16.0 ± 3.8	14.0 ± 7.3	13.4 ± 4.7	17.9 ± 5.2	11.7 ± 5.3	14.6
	Syntac	20.8 ± 7.1	17.6 ± 6.2	17.0 ± 8.2	19.0 ± 8.5	17.4 ± 3.6	18.4
	Clearfil SE bond	23.9 ± 8.6	22.0 ± 6.5	22.1 ± 7.0	22.4 ± 8.8	22.8 ± 9.6	22.6
	Mean	19.0	15.8	15.1	17.5	14.7	
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