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Over the past decade, the interest in and clinical use  of self Over the past decade, the interest in and clinical use  of self 
etching adhesives has continued to grow at a remarkab le rate . .etching adhesives has continued to grow at a remarkab le rate . . ..
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Self etch adhesives are currently produced in two dist inct typesSelf etch adhesives are currently produced in two dist inct types

One material application is fully completed before the  second One material application is fully completed before the  second 
material is applied.material is applied.

Type I Type I –– Two  sequential application steps . . .Two  sequential application steps . . .



Type II Type II –– One Application step One Application step -- ““ All in oneAll in one ””

For most Type II self etch adhesives there are multip le For most Type II self etch adhesives there are multip le 
components which must be mixed together but are then  components which must be mixed together but are then  
applied to the tooth in a single application step.   applied to the tooth in a single application step.   

Mixed TypeMixed Type



The newest Type II self etch adhesives are applied a s a The newest Type II self etch adhesives are applied a s a 
single component and require no mixing.   single component and require no mixing.   

Type II Type II –– 1 Application step 1 Application step -- ““ All in oneAll in one ””

No Mix TypeNo Mix Type
““ 77thth GenerationGeneration ””

The number of layers and the technique for their 
application varies from brand to brand
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Effect of repeated self etching primer application on bonding toEffect of repeated self etching primer application on bonding to dentin, dentin, 
A. AbuA. Abu --Hanna, R, Hanna, R, AjlouniAjlouni , C. Chen and E. , C. Chen and E. MondragonMondragon , J Dent , J Dent ResRes
83(Special Issue 83(Special Issue A):abstractA):abstract #1741, 2004 #1741, 2004 

Only Xeno III showed a statistically significant 
increase in mTBS with repeated application of layers



Bond Strength of SelfBond Strength of Self --etch Adhesive to Dentin Using Different etch Adhesive to Dentin Using Different 
Application Techniques J.D. Application Techniques J.D. LaFuenteLaFuente , J Dent , J Dent ResRes 82(Special 82(Special 
Issue A): Abstract #0024, 2003Issue A): Abstract #0024, 2003

Group 1 Group 1 -- Apply 1 layer adhesive as per manufacturer and ligh t cure Apply 1 layer adhesive as per manufacturer and ligh t cure 

Group 2 Group 2 -- Rub 1 layer adhesive into surface and light cureRub 1 layer adhesive into surface and light cure

Group 3  Group 3  -- Rub 1 layer adhesive into surface Rub 1 layer adhesive into surface -- LC LC -- Apply 1 layer Apply 1 layer 
adhesive as per manufacturer and light cureadhesive as per manufacturer and light cure
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The Tensile Bond Strength of 
One-Up Bond appears to benefit 
from the application of a 2 nd layer 
of adhesive



Effects of Multiple AllEffects of Multiple All --inin --one Adhesive Coatings on Dentin Bonding one Adhesive Coatings on Dentin Bonding 
S. S. ItoiItoi , F.R. , F.R. TayTay, M. Hashimoto, W.W. Brackett, M. , M. Hashimoto, W.W. Brackett, M. YoshiyamaYoshiyama , H. Sano, T. , H. Sano, T. 
Saito, and D.H. Pashley, J Dent Saito, and D.H. Pashley, J Dent ResRes 83 (Special Issue 83 (Special Issue A):abstractA):abstract # 0233, # 0233, 
2004 2004 

51.6±14.8e34.2±6.0c30.6±7.0c18.5±6.2b12.2±7.5aiBond 

41.4±8.0d43.5±7.7d,e30.0±9.9c22.6±9.2b7.2±6.3aXeno 
W
W
W
W
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Conclusion: By simply applying more coats of adhesi ve, the strength and 
quality of dentin adhesion can be improved with iBo nd and Xeno III.

mTBS 

0

10

20

30

40

50

60

70

1 2 3 4 5

Number of application layers

M
P

a

   Xeno 
W
W
W
W

   iBond 



Influence of Application Parameters on Bond Strengt h of PromptInfluence of Application Parameters on Bond Strengt h of Prompt --LL--Pop, Pop, 
M. M. ToledanoToledano , R. Osorio, E. Osorio, F. Garcia, R. Osorio, E. Osorio, F. Garcia --GodoyGodoy , F.R. , F.R. TayTay, and D.H. , and D.H. 
Pashley, J Dent Pashley, J Dent ResRes 82(Special Issue 82(Special Issue B):abstractB):abstract # 1421, 2003# 1421, 2003
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Conclusions: For Prompt-L-Pop, the lowest mTBS was a ttained when manufacturer's 
instructions were followed. The highest mTBS was ach ieved following pre-etching with 
35% phosphoric acid. 
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Effect of a Second Coat of Adhesive on Bond Strengt h, D. Effect of a Second Coat of Adhesive on Bond Strengt h, D. 
CarmonaCarmona , and D. , and D. LaFuenteLaFuente , J Dent , J Dent ResRes 83 (Special Issue 83 (Special Issue 
A):abstractA):abstract # 0457, 2004# 0457, 2004

Conclusion: A second application of the dentin bond ing agent increases the 
shear bond strength significantly for Adper Prompt L  Pop and Single Bond. 
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Objectives of this studyObjectives of this study

�� To investigate the effect of different layering  To investigate the effect of different layering  
techniques on thetechniques on the
–– Shear bond strength to enamel and dentinShear bond strength to enamel and dentin
–– Adhesive layer thicknessAdhesive layer thickness

�� To determine if the manufacturer recommended To determine if the manufacturer recommended 
technique produces the best resultstechnique produces the best results

““ on a Type II, 7on a Type II, 7 thth Generation, Generation, ““ AllAll --inin --oneone ”” self etch self etch 
adhesiveadhesive ””



Materials and MethodsMaterials and Methods

�� Adhesive Adhesive 
–– iBond (Heraeus Kulzer)iBond (Heraeus Kulzer)

�� Resin Composite Resin Composite 
–– Venus Shade A2 (Heraeus Kulzer)Venus Shade A2 (Heraeus Kulzer)

�� Curing lightCuring light
–– TransluxTranslux CL, CL, (QHT)(QHT) Light output 600 mw/cmLight output 600 mw/cm 2 2 

(Heraeus Kulzer)(Heraeus Kulzer)



Materials and MethodsMaterials and Methods

�� Substrate preparationSubstrate preparation
–– Extracted human teeth free of caries and restoration st ored inExtracted human teeth free of caries and restoration st ored in

0.5 % chloramine solution at 4 0.5 % chloramine solution at 4 °°C for a maximum of 6 monthsC for a maximum of 6 months

–– Teeth embedded in self curing acrylic resin cylindersTeeth embedded in self curing acrylic resin cylinders

–– Flat surfaces in enamel and dentin prepared by grindi ng on Flat surfaces in enamel and dentin prepared by grindi ng on 
wet SiC paper, 80 through 500 gritswet SiC paper, 80 through 500 grits

–– Random selection into 5 groups of n=8Random selection into 5 groups of n=8



Materials and MethodsMaterials and Methods
�� Specimen preparationSpecimen preparation

–– 5 different adhesive application methods utilized5 different adhesive application methods utilized

–– Standardized Standardized ““ dwell timesdwell times ”” (30 seconds)(30 seconds)

–– Standardized Standardized ““ light curing timeslight curing times ”” (20 seconds/layer)(20 seconds/layer)

–– Venus Composite bulk filled into standardized cylind rical mold Venus Composite bulk filled into standardized cylind rical mold 
of 2.4 mm diameter x 2.5 mm height (Ultradent)of 2.4 mm diameter x 2.5 mm height (Ultradent)

–– Prepared specimens stored for 24 hours in water at 37Prepared specimens stored for 24 hours in water at 37 °° C C 
before testing before testing 
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Apply adhesive layerApply adhesive layer

Dwell time 30 secondsDwell time 30 seconds

Materials and MethodsMaterials and Methods

�� Specimen preparationSpecimen preparation

Evaporate solventsEvaporate solventsLight cure 20 secondsLight cure 20 seconds



Materials and MethodsMaterials and Methods

�� Specimen preparationSpecimen preparation

Acrylic cylinder placed Acrylic cylinder placed 
into into UltradentUltradent JigJig
Venus Composite bulked Venus Composite bulked 
filled into standardized filled into standardized 
teflonteflon mold.mold.

The composite is cured The composite is cured 
for 20 seconds with a for 20 seconds with a 
QHT curing lightQHT curing light

The mounting jig is The mounting jig is 
removed and the removed and the 
specimens are stored specimens are stored 
for 24 hours in water at for 24 hours in water at 
3737°° CC



Materials and MethodsMaterials and Methods
�� Evaluation of Shear Bond Strength Evaluation of Shear Bond Strength 

–– After 24 h storage of specimens in water at 37 After 24 h storage of specimens in water at 37 °°C  C  

–– Zwick Z010 Universal testing machineZwick Z010 Universal testing machine

–– Notched crossheadNotched crosshead

–– Shear rate: 1 mm/minShear rate: 1 mm/min

–– OneOne--way ANOVA, Duncan`s post hoc test (way ANOVA, Duncan`s post hoc test ( �� =0.05)=0.05)



Materials and MethodsMaterials and Methods

�� Evaluation of Shear Bond StrengthEvaluation of Shear Bond Strength

Cylinder placed into test Cylinder placed into test 
base clampbase clamp

Notched crosshead Notched crosshead 
used at 1mm/min.used at 1mm/min.

Specimens sheared to failure Specimens sheared to failure 
with a with a ZwickZwick Universal testing Universal testing 
machinemachine



Materials and MethodsMaterials and Methods

�� Evaluation of adhesive layer thicknessEvaluation of adhesive layer thickness
–– 5 different adhesive application methods utilized5 different adhesive application methods utilized

–– n=15 (3 teeth/experimental group x 5 n=15 (3 teeth/experimental group x 5 
measurements/tooth)  measurements/tooth)  

–– All specimens stored for 24 hours in water at 37All specimens stored for 24 hours in water at 37 °°C C 
prior to analysisprior to analysis

–– Specimens prepared for analysis by sectioning Specimens prepared for analysis by sectioning 
teeth perpendicular to the bonding interfaceteeth perpendicular to the bonding interface

–– Analyzed by light microscope at 500xAnalyzed by light microscope at 500x



Materials and MethodsMaterials and Methods
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ResultsResults
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ResultsResults
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ResultsResults
Adhesive layer thickness 
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Discussion & ConclusionsDiscussion & Conclusions

�� The manufacturers suggested method of applying 3 con secutive The manufacturers suggested method of applying 3 con secutive 
layers with a standard 30 second dwell time, solvent evaporationlayers with a standard 30 second dwell time, solvent evaporation
and a standard 20 second light cure produced the highe st mean and a standard 20 second light cure produced the highe st mean 
shear bond strengths of iBond to dentin.shear bond strengths of iBond to dentin.

�� Fewer application layers than 3 produced lower shear bo nd Fewer application layers than 3 produced lower shear bo nd 
strengths to dentin.strengths to dentin.

�� Modifying the method of applying the 3 layers or incre asing the Modifying the method of applying the 3 layers or incre asing the 
number of layers beyond 3 did not seem to produce high er shear number of layers beyond 3 did not seem to produce high er shear 
bond strengths in iBond to dentin.bond strengths in iBond to dentin.

�� There was no statistical differences found in the sh ear bond There was no statistical differences found in the sh ear bond 
strength of iBond to enamel regardless of the layering techniquestrength of iBond to enamel regardless of the layering technique
or number of layers.  or number of layers.  



Discussion & ConclusionsDiscussion & Conclusions

�� When the adhesive layers are applied and cured between  layers When the adhesive layers are applied and cured between  layers 
this results in more significant increase in adhesive  layer this results in more significant increase in adhesive  layer 
thickness than when all the layers are applied and cu red at the thickness than when all the layers are applied and cu red at the 
end.  end.  

�� There was a weak correlation between the total number o f  layersThere was a weak correlation between the total number o f  layers
of iBond that were applied and the adhesive layer th ickness of iBond that were applied and the adhesive layer th ickness 
(Pearson Correlation Coefficient , R = 0.6639) (Pearson Correlation Coefficient , R = 0.6639) 

�� There was no correlation found between the shear bond s trength There was no correlation found between the shear bond s trength 
to enamel or dentin and the adhesive layer thickness .  to enamel or dentin and the adhesive layer thickness .  



Thank you for your attention!Thank you for your attention!


