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MORPHOLOGICAL PATTERNS OF SELF-ETCHING PRIMERS AND
SELF-ETCHING ADHESIVE BONDED TO TOOTH STRUCTURE

Young-Gon Cho*, Seok-Jong Lee, Jin-Ho Jeong, Young-Gon Lee, Soo-Mee Kim
Department of Conservative Dentistry, College of Dentistry, Chosun University

The purpose of this study was to compare in vitro interfacial relationship of restorations bonded with
three self-etching primer adhesives and one self-etching adhesive.

Class I cavity preparations were prepared on twenty extracted human molars. Prepared teeth were
divided into four groups and restored with four adhesives and composites: Clearfil SE Bond/Clearfil™ AP-X
(SE), UniFil Bond/UniFil® F (UF), FL Bond/Filtek™ Z 250 (FL) and Prompt L-Pop/Filtek™ Z 250 (LP)

After storing in distilled water of room temperature for 24 hours, the specimens were vertically sectioned
and decalcified. Morphological patterns between the enamel/dentin and adhesives were observed under
SEM.

The results of this study were as follows:

1. They showed close adaptation between enamel and SE, UF and FL except for LP.

2. The hybrid layer in dentin was 2 um thick in SE, 1.5 um thick in UF, and 0.4 um in both FL and LP. So,

the hybrid layers of SE and UF were slightly thicker than that of FL and LP.

3. The lengths and diameters of resin tags in UF and FL were similar, but those of LP were slightly

shorter and slenderer than those of SE.

4. The resin tags were long rod shape in SE, and funnel shape in other groups.

Within the limitations of this study, it was concluded that self-etching primer adhesives showed close
adaptation on enamel. In addition, the thickness of hybrid layer ranged from 0.4-1.5 un between adhesives
and dentin. The resin tags were long rod or funnel shape, and dimension of them was similar or different
among adhesives.

Key words : Morphological patterns, Self-etching primer adhesive, Self-etching adhesive, SEM, Hybrid
layer, Resin tags
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Table 1. Group classification of three self-etching primer adhesives and one self-etching adhesive

Group Adhesives Composite Resins Manufacturers
SE Clearfil SE Bond Clearfil™ AP-X Kuraray Medical Inc., Japan
UF UniFil Bond UniFil® F GC Corporation, Japan
FL FL Bond Filtek™ 7 250 Shofu Inc., Japan
LP Prompt L-Pop Filtek™ Z 250 3M Dental Products, U.S.A.
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Table 2. Chemical formulations of four adhesive systems

Ao HEE AV A Tefojojet AP LA FANS] HENEE

=

Material Primer Bonding resin Resin composite
Clearfil SE Bond MDP, HEMA, water, photoinitiator, = MDP, HEMA, MFM, photoinitiator, -
(pH-1.9) acclerators, catalyst acclerators, catalyst,microfiller Clearfil ® AP=X

UniFil Bond

polycarboxylic acid monomer(4-MET),

Urethane dimeth-acrylate, dimet-

UniFil* F

(pH-2.0) HEMA, ethanol, distilled water hacrylate, HEMA, silica filler
FL Bond Primer A: water, ethanol , initiator 4-AET, HEMA, UDMA, glass—-
(pH- 2.5) Primer B: 4-AET, 4-AETA, HEMA,  ionomer filler, microfiller(SiO2) Filtek™ Z 250

initiator

initiator, fluoride

Prompt L-Pop
(pH- 1)

phosphates, Initiators, stabilizers

First reservoir: methacrylate

Filtek™ Z 250

Second reservoir: water, stabilizers,

complex fluoride

MDP: 10-methacryloyloxydecyl dihydrogen phosphate,

HEMA: 2-hydroxyethylmethacylate, 4-MET: 4-methacryethyl trimettalic acid,
MFM: multi-functional methacrylate, 4-AET:4-acryloxyethyltrimellitic acid,

4-AETA: 4-acryloxyethyltrimellitate anhydride
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Table 3. Hybrid layer thickness (HLT), resin tags length (RTL), resin tags diameter (RTD) and resin tags shape

(RTS) of the tested adhesives

Adhesives HLT (um) RTL (om) RTD (um) RTS
Clearfil SE Bond 2.0 5-13 B: 2.3, E: 1.3 long rod
UniFil Bond 1.5 3-12 B: 3.0, E: 1.0 long funnel
FL Bond 04 2-12 B: 3.0, E: 1.0 long funnel
Prompt L-Pop 0.4 4-8 B: 24, E: 0.6 short funnel

* B: Base diameter of resin tags, E: End diameter of resin tags
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Explanation of figures

Enamel (E)-Clearfil SE Bond (SE) interface showed close adaptation. (SEM x 1,500)

. Clearfil SE Bond showing 2 un thick hybrid layer (h) with numerous resin tags (t). (SEM X 1,500)
Fig. 3.

Higher magnification of Clearfil SE Bond showing long rod shaped resin tags (5-15 un long). Diameter of
resin tags was 2.3 um thick at the base and 1.3 um thick at the end. (SEM x 3,500)

Enamel (E)-UniFil Bond (UF) interface showed close adaptation and thick adhesive layer (a) between
resin (R) and UF. (SEM x1,500)

UniFil Bond (UF) showing 1.5 um thick hybrid layer (h) with few resin tags(t). (SEM X 1,500)

Higher magnification of UniFil Bond (UF) showing long funnel shaped resin tags (3-12 un long).
Diameter of resin tags was 3 un thick at the base and 1 un thick at the end. (SEM X 3,500)

Enamel (E)-FL Bond (FL) interface showed close adaptation. (SEM x1,500)

FL Bond showing 0.4 un thick hybrid layer (h) with numerous resin tags(t). (SEMx1,500)

Higher magnification of FL. Bond showing long funnel shaped resin tags (2-12 un long). Diameter of
resin tags was 3 un thick at the base and 1 um thick at the end. (SEM x 3,500)

Enamel (E)-Prompt L-Pop (LP) interface showed close adaptation and thick adhesive layer (a) between
resin (R) and LP. (SEM X 1,500)

Prompt L-Pop showing 0.4 um thick hybrid layer with numerous resin tags (t). (SEM x1,500)

Higher magnification of Prompt L-Pop showing short funnel shaped resin tags (4-8 um long). Diameter
of resin tags was 2.4 um thick at the base and 0.6 un thick at the end. (SEM X 3,500)
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