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All-in-one self-etching primer adhesives are a rapid-
ly growing group of enamel-dentin bonding agents 
gaining increasingly acceptance in the dental profes-
sion. Manufacturers promote their fast and easy ap-
plication and claim similar high bonding efficiency 
than with two-component self-etching adhesives. So 
far, at least five materials are commercially available 
and two experimental products are apparently ready 
to be launched. 

Therefore, the aim of this laboratory study was to in-
vestigate and compare the bond strengths to dentin 
and marginal dentin cavity adaptation obtained with 
the seven available all-in-one adhesives. 

 There was no correlation between shear bond 
strength and marginal adaptation in circular den-
tin cavities.

 Shear bond strength is a poor prediction tool for 
effectiveness of all-in-one adhesives.

 Early shear bond strengths of the seven all-in-
one application adhesives was significantly lo-
wer than after 24 hours storage in water.

 Marginal performance shortly after light activa-
tion of the resin composite is a useful parameter 
to evaluate the bonding efficiency necessary to 
counteract the initial curing strain of the resin 
composite.

 In contrast, marginal performance after 24 hours 
storage indicates whether the bonding strength 
achieved is sufficiently high to counteract the 
strain exerted by the finally cured resin compo-
site (Young’s modulus).

 Based on the results of the cavity test the expe-
rimental iBond (ING) is the most promising of 
the seven all-in-one application adhesives inves-
tigated. 

 Additional investigations of marginal perfor-
mance after thermal cycling and repetitive me-
chanical loading of restored teeth are under pro-
gress. 

Same lower case letters in each of the two testing 
time diagrams denote groups not significantly diffe-
rent at p = 0,05. After 10 min storage GBO, HYB, and 
SSB-200 showed the highest, PLP the lowest bond 
strengths. After 24 hours ABS, HYB, IBO, ING, and 
SSB were allocated to the homogeneous subset with 
the highest, GBO, IBO, ING, and PLP to the subset 
with the lowest SBS. Two-way ANOVA revealed that 
bond strengths were significantly different both regar-
ding the adhesives used (p<0,0001) and time of sto-
rage (p<0,0001). There was a significant interaction 
between adhesives and time of storage (p=0,004). 

This diagram illustrates the mean gap widths toge-
ther with the 95% intervals of confidence by materi-
als and storage times.

Composition of A llComposition of A ll--inin--One A dhesivesOne A dhesives

MDPMDP, HE MA , B is, HE MA , B is--GMA , GMA , waterwater, ethanol, , ethanol, 
colloidal silica, PIcolloidal silica, PIK uraray Inc.K uraray Inc.SSBSSB --200200**

44--ME T (A )ME T (A ) , , phosphate ester monomerphosphate ester monomer, UDMA , , UDMA , 
GA , acetone, GA , acetone, waterwater, PI, PIHeraeus K ulzerHeraeus K ulzeriB ond NGiB ond NG **

44--ME TME T , , phosphate ester monomerphosphate ester monomer, UDMA , , UDMA , 
acetone, acetone, waterwater, silica filler (5%), PI, silica filler (5%), PIGC CorporationGC CorporationGG --B ond B ond 

44--ME T AME T A , UDMA , HE MA , MMA , PI , acetone, , UDMA , HE MA , MMA , PI , acetone, 
waterwater (p(p--toluene sulfinate in brush)toluene sulfinate in brush)Sun MedicalSun MedicalHybrid B ondHybrid B ond

44--ME T (A )ME T (A ) , UDMA , GA , acetone, , UDMA , GA , acetone, waterwater, PI, PIHeraeus K ulzerHeraeus K ulzeriB ondiB ond

Methacrylated phosphoric acid estersMethacrylated phosphoric acid esters, Phosphate , Phosphate 
oxide, fluoride, parabenes, oxide, fluoride, parabenes, waterwater, PI, PI3M/E SPE3M/E SPEA dper PL PA dper PL P

Methacrylic acid esterMethacrylic acid ester, fluoride component, , fluoride component, 
silicic acid anhydride, acetone, PIsilicic acid anhydride, acetone, PIDentsplyDentsply//SankinSankinA bsoluteA bsolute

CompositionCompositionManufacturerManufacturerB randB rand

** Experimental productsExperimental products

All materials were strictly applied in accordance with 
the manufacturers instructions for use and combined 
with Venus (Heraeus) hybrid-type resin composite. 
Light activation with tungsten halogen curing unit 
Translux Energy (Heraeus, >600mW/cm2).

Shear bond strength (SBS) testing. 

Human molars embedded in epoxy resin. Proximal 
surfaces were ground on wet SiC papers, grits 80 th-
rough 320, until a peripheral dentin area was exposed 
for placement of a 3.5 mm wide cylindrical resin com-
posite specimen. The adhesive pretreated teeth were 
clamped under a cylindrical Teflon mold, bulk-filled 
with Venus and light activated for 60 s. Specimens 
were immersed in 37° C water for 10 minutes or 24 
hours prior to shear loading at 1 mm/min until fractu-
re occurred. Eight specimens were prepared for each 
adhesive and each testing time and tested at 23±2° 
C and 50±5% RH. SBSs were analyzed by one- and 
two-way ANOVA and Duncan’s multiple range test 
(α = 0.05). 

Marginal cavity adaptation. 

Sound proximal surfaces of human molars were 
ground flat on wet SiC paper, grit 600. Cylindrical 4 
mm wide and 1.5 mm deep butt-joint cavities were 
prepared. The pretreated cavities were bulk-filled 
with Venus composite, light-activated for 60 s, and 
immediately immersed into 23° C water for 15 mi-
nutes or 37° C water for 24 hours. Excess restorative 
material was removed on wet SiC paper, grit 4000, 
and the exposed cavity margin was inspected under 
a light microscope at x1000 magnification. Marginal 
gaps were measured with an ocular screw microme-
ter. Eight specimens each were produced. Data ana-
lysis: Kruskal-Wallis ANOVA and Mann-Whitney 
U-test at α = 0.05.
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The box-and-whisker plots illustrate the marginal 
gap widths in µm at the cavity margin. When resin 
composite excess was removed after 15 minutes two 
homogeneous subsets were identified, GBO, HYB, 
IBO, ING, and SSB with the best marginal adaptati-
on (4 through 7 gap-free margins of the 8 restorati-
ons), whereas all ABS and PLP bonded restorations 
showed gaps. After 24 hours storage two overlap-
ping sets denoted with same lower-case letters were 
found. The marginal adaptation of ABS (1 gap-free) 
was significantly different from ING (7 gap-free). 

8

6

4

2

0

Marginal Gap Width (µm)Marginal Gap Width (µm)
µµmm

A B SA B S GB OGB O HY BHY B IB OIB O PL PPL P

24 h24 h

INGING

10 min10 min

Means ± 95% confidence intervals of means. Multiple Comparison (Means ± 95% confidence intervals of means. Multiple Comparison (p<0,05)p<0,05)

SSBSSB

ad aaba abab abcababc bc cd ab ab

R elationship between SB S and R elationship between SB S and 
Number of GapNumber of Gap--free R estorationsfree R estorations

0

2

4

6

8

10 15 20 25 30

n/
8

n/
8

ga
p

ga
p --

fr
ee

 
fr

ee
 m

ar
gi

ns
m

ar
gi

ns

SB S (MPa)SB S (MPa)

PL PPL P

SSBSSB

GB OGB O

HY BHY B

INGING

A B SA B S

IB OIB O

A B SA B S

HY BHY B

SSBSSB

INGING

IB OIB O

PL PPL P

GB OGB O

rr22 = 0,002= 0,002

10 min10 min 24 h24 h


