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ABSTRACT

This study was conducted with the objective ofuatalg the effect of three surface conditioninghods on bond strength
of resin cement to zirconia reinforced ceramic. Tierature was electronically searched in PUBMEBEDLINE,
EMBASE, and SCOPUS to select relevant articles évatluated the bond strength between zirconia amuposite
cements. A manual search was performed by scarthengeference lists of included studies. All agglwere published
online before March 2020, and in English. From #&lecic database and manual searches, the key whrdses used
were zirconia and its bonding with resin cement8 4B8d surface treatment of zirconia 385 studieseweentified 385. N
articles with test results met the inclusion crieand were selected on the resin bond to silicaddlaceramics, on the
bond to aluminum-oxide ceramics, and 3 on the lordrconium-oxide ceramics. Additional refereneese included to
accompany statements of facts. Comparison of the ktrength of the three groups (I, Il, Ill) by eway ANOVA was
done. It was seen that there was a statisticaliynificant difference within the groups (P<0.05) wiGroup Il, that is
laboratory silica coating showing the highest mdaond strength (28.23 .53 MPa), followed by Group | that is
laboratory grit blasting (20.2_+2.33 MPa). Group Il that is hydrofluoric acid-éiag showed the least mean bond
strength (10.41 $.46 MPa).The effect of three surface conditionimgthods on the micro tensile bond strength of resin
cement to a glass infiltrated zirconia reinforcetlraina-based core ceramic was variable. Roughenirg ceramic
surfaces with air particle abrasion with 110pum@y followed by coating of silica particle with siz€ 10 pm SiQ and
silanization prior to cementation provided highesrial strength when compared with air particle abossivith 110um
Al,O3; and salinization. Hydrofluoric acid gel used faynalitioning the reinforced ceramics showed the tl@asan shear
bond strength.
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INTRODUCTION

The increased demand for esthetic restorativertrexattin dentistry has made dental ceramics an -afsed material for
both anterior and posterior restoratibrRestoring partially destructed teeth using indlireeramic restorations such as

inlays, on lays and laminate veneers has been emged by the development of adhesive materialstaaldniques.
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16 AshfagYaqoob & Ravi Kumar C. M

Adhesive techniques allow the brittle and “fragileéramic to become a reliable tooth restoratiortesygswith an
adequate stress distribution to the underlying ttosttucture® °. Chemical etching selectively dissolves the glassy
matrix and crystals in ceramics to generate irr@gsurface topography of micro retentive chanrfelsmong the
commonly used etchants, hydrofluoric acid seemstreffective in creating distinct morphologic chasgef deep
channels and grooves associated with the increBbera strength with a composite. Ceramics withhhagystalline
content (aluminum and zirconia oxides) are repottegresent more favorable clinical results thdddpathic, leucite,
and lithium disilicate ceramisThe increased content of alumina (Al203) in felthic ceramics led to a significant
increase in mechanical properties of these maseralowing indication for more predictable metad restorations in
regions where high mechanical strength is need@doium oxide all-ceramic materials have attraetproperties,
such as high strengtt’ and biocompatibilit§’"® that permit their use as core materials for athosic crowns’ and
fixed partial dentures (FPDS) These favorable mechanical properties are dughtse transformation toughening,
which increases crack propagation resistance. diag@ high strength ceramic has been recentlpdoirted as a core
material for complete coverage crowns and bridgesn increasing number of all ceramic materials agdtems are
currently available for clinical ueChemical etching selectively dissolves the glassyrix and crystals in ceramics to
generate micro retentive chanrfelélready discussed the commonly used etchantsrofipric acid seems most
effective in creating distinct morphologic changdsdeep channels and grooves associated with irease of bond
strength with a composite Multiple clinical studies document excellent letegm success of resin bonded restorations,
such as porcelain laminate veneers, ceramic indags onlays, resin-bonded fixed partial denturesl al-ceramic
crowns. A strong, durable resin bond provides higfiention improves marginal adaptation and preventso leakage
and increases fracture resistance of the restot tind the restoration. Adhesive bonding techescand modern all-
ceramic systems offer a wide range of highly esthe¢atment options. Bonding of ceramic to detitdue is based on
the adhesion of luting cement to the ceramic sabestitogether with the adhesion of luting cemergnamel and / or
dentirf. Zirconia restorations can be cemented by coneeatimethods but use of resin-luting agent enharetesition
and provides better marginal sedstablishing a strong and stable bond of Zircamiih resin-luting agent has always
proven to be difficult as the material is acid sé@nt and does not respond to common etching dadiztion
procedures used for other glass containing cerariiosrefore, resin luting cements could not be ugedZirconia
based restorations. With surface conditioning iasesl adhesion between Zirconia and resin-lutinghtageuld be
achieved. Airborne- particle abrasion using finanaiha oxides under pressure is also used to madtidyceramic
surface as there is a risk of tissue damage wharg usydrofluoric acid. The procedure removes rekii weaker
phases to create an irregular rough surface aictease surface area for bonding. Meanwhile, $ been suggested
that a combination of airborne particle abrasiolofeed by etching would provide a better surface domposite-
ceramic bonding because neither etching or airbparécle abrasion alone generates enough mecHamtentive
characteristics on ceramic surface for clinical gevity':.However, there is limited knowledge as to whether
micromechanical retention using large or small ipkrtsize increases resin bond to high-strengthroars of different
microstructures and chemical compositiéndhere are very few studies on the bond stren§tfesin cements to the

zirconium based ceramics in combination with canding methods. In view of this, we have taken lup $tudy.
OBJECTIVES

The objective of the study was to evaluate theceité three surface conditioning methods on thedbsinength of resin

cement to zirconia ceramic.

Impact Factor (JCC): 7.5428 NAAS Rating 3.04
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METHOD OF STUDY

The literature was electronically searched in PUBMBMEDLINE, EMBASE, and SCOPUS to select relevariickes

that evaluated the bond strength between zircamdacamposite cements. A manual search was perfobypedanning the
reference lists of included studies. All articlesra published online before March 2020 and in BhgliFrom electronic
database and manual searches, the key word plusegsvere zirconia and its bonding with resin casdB9 and surface
treatment of zirconia 385 studies were identifi@b.3N articles with test results met the incluswiteria and were
selected on the resin bond to silica-based ceraroitghe bond to aluminum-oxide ceramics, and 3thenbond to

zirconium-oxide ceramics. Additional referenceseveicluded to accompany statements of facts.
Surface Treatment with Chemicals: Acid Etching

The most common STM for AC to ceramic restoratiosisbased either on micromechanical bond obtaineith wi
hydrofluoric acid etching, particles sandblastimgoa chemical bond, obtained by the applicatioraddilane coupling
agent HF removes the glassy matrix of glass ceramicatitrg a high surface energy substrate with micnmsgities for
the penetration and polymerization of resin comfessithat is, enabling a micromechanical interlogkHowever, HF
etching does not produce any change in arithmetighness (Ra) of ZrOZhe negligible effect of the HF on the ZrO2
surface occurs due to the absence of glassy megsxlting in low bond strength valde$ Functional monomers Special
functional monomers have been used to improve tiesion to ZrO2. These materials present a cheraftiaity for
metal oxides and can be included both in resin otraed adhesives or applied directly over the carasurfacé.
Phosphate ester monomers, such as 10-methacryiogdmyl-dihyidrogenphosphate (MDP), chemically teath ZrO2,

promoting a water-resistant bond to densely sidteneonia ceramics
Mechanical Surface Treatments

Aluminum Oxide micro abrasion Particles - Aluminaxide particles (AI203) micro abrasion is an efffieetair abrasion

method.
Alternative Treatments

Different alternative methods to treat ZrO2 surfateve been proposed and evaluated in order taupeod reliable
adhesion, particularly in long term. A wide numbé&mechanical, chemical or both approaches have tresl to change

the ZrO2 surface to increase the surface bond aveface energy, or wettability

Table 1 shows a good adhesion to the dental tiseaesbeen achieved successfully over a period.e@urr
research efforts are also aimed at the optimizatiothe adhesion between composites to metalsy&ll@omposites to

ceramics and composites to other composites.

Several surface conditioning methods have beenlaje»@ over the last few decades to produce adequate
adhesion to the adherent for restorations. Theeptegudy examined the effect of different surfacaditioning methods

by determining bond strength of a resin cementasginfiltrated zirconia ceramics.

This research on surface conditioning of zircomisrdorced ceramic surfaces with air particle almasand
applying silane preceding to cementation providhigh bond strengths and silica coating followed dianization
evidently improved the bond among the luting censemtt the ceramic surfaces. The silica particlesh#d on the surface

of ceramic by silica coating allows the surfacetovide a basis for silane to react. Silane act esupling agent in the
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ceramic resin bond, which adsorbs onto and altersurface of the ceramic, thereby facilitatingroteal interactiof?. If
alumina or zirconia ceramics are glass infiltratdtey are melted together at high temperaturesotm fa ceramic
composite. The chemical components of the ceraftriases such as Li20, Na20, K20, CaO, MgO) are thmmed to
each other by strong covalent bonds with hydroxglgs at the surface of the ceramic matefiaDyagiie et al. noted a
statistically significant decline in bond strengthMDP containing resin cement after 6 months otevatorage when
luting to either untreated or sandblasted zirceuidaces; in contrast, no significant bond strengttiability was seen for
this type of resin cement after 6 months of watqrosure when luting to silica-coated zirconia stefl®. Once the
surface is air abraded, this would produce morerd¥yd groups on the surface and augment the miceobanical
retention. Moreover, the methoxy groups of silawesild react with water to form silanol groups tiaturn, will react
with the surface hydroxyl groups to form siloxarework. Amphoteric alumina in the ceramic matrixyngeerhaps form
chemical adhesion, covalent bridges, through itfasa hydroxyl groups with hydrolyzed silanol greupf the silane: —
Al-O-SP. The In-Ceram ceramic system tested in this stirieram Zirconia (INC-ZR), is glass infiltratedowever,
the glass infiltration facilitated better silaneniding and improved strength values were obtainedhis ceramic. The
findings are in compliance with the study done kmc&n and Vallitt, though the experimental set was different, bis-
GMA based resin cement was used and shear bond teste performed. Selection of material and clinica
recommendations for resin bonding are based on améedd laboratory tests that show great variabilitynaterials and
methods. The test that is usually performed isstiear bond test. However, the specific fracturéepatin shear testing
may cause cohesive failure in the substrate thgtlezal to erroneous interpretation of the dataevimimicro tensile tests;
stress distribution was reported to be more homeges >’ And, for this reason, micro tensile test was eyt in this
study, similar ceramic-cement performance was oeskin dry conditions in the study of Ozcan andlittaf. The results
of this study indicated that sandblasting with 140fAlI203 followed by silica coating with particlezsi of 110 pm SiO 2
produced statistically higher mean bond strengthesathan with chair side grit blasting using 110gmain sized Al203
particles alone. In another study by Valandro €€ akn blocks (5x6x8 mm3) of In Ceram Zirconia anddera ceramics
were fabricated according to each manufacturessuctions and duplicated in composites. The spegiwere assigned
to one of the two following treatment conditions) (airborne particle abrasion with 110-um AI203 tjgées +
silanization, (2) silica coating with 30um SiO2 fides (CoJet, 3M ESPE) + silanization. Each cecabibck was
duplicated in composite resin. The composite blog&se bonded to the surface conditioned ceramickislaising a resin
cement system (Panavia F, Kuraray, and OkayamanjJa@ne composite resin block was fabricated &mheceramic
block. The bond strength tests were performed imigersal testing machine. Bond strength valuesevatatistically
analyzed using two-way ANOVA and Tukey’s test(.05). It was found that Silica coating with silaation increased the
bond strength significantly for all three high-sig¢éh ceramics (18.5 to 31.2 MPa) compared to thairborne particle
abrasion with 110-um Al 20 3 (12.7-17.3 MPa) (ANOMA< 0.05). In our study also, we found the higlebear bond
strength in Group Il (Laboratory Silica Coating)ldeved by Group | (Laboratory Gritblasting). Theffdrences were
found to be statistically significant (P< 0.05).dam M? in 2003 conducted a study where different conditig methods
were tested to promote the adhesion between sorigeasubstrates and the resin composites. Thisnasesuggested
satisfactory etching results for ceramic with gjassatrix using HF acid. After silica coating silaation was done in
special furnace this was not only very effectivefonding the ceramic but in fact improved the hssof core application
on the titanium posts. The promising results ola@diftom this research for titanium alloy could hglpesearches on other
alloys used in dentistry and can benefit from thas®ditioning systems. The initial step after theface treatment test s in

this research is involves silane coupling agentiegion. On the preconditioned surface, the agién of silane coupling

Impact Factor (JCC): 7.5428 NAAS Rating 3.04
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agent provides a hydrogen and covalent bond. Tegltseof this study suggest recent surface comditgp techniques
based of the combination of micromechanical retenéind chemical coating for the durable bondingdhesive dentistry
which contrasts with what was being regularly agugblfor adhesion principles creating macro mechamintion®.
Although HF acid gel worked well in terms of redety high bond strength on glass matrix ceramias résults were poor
when it was used for conditioning the reinforcedacsics®*® Ceramics or composites etching with HF acid are a
commonly employed option since it can be easilyliagmt the chair side without any requirement aditional devices.
However, this technique has major drawbacks asit l@ad to serious clinical problems. HF acid ggether with HCI
(hydrochloric acid, a very strong acid) fits to tn@up of hydrogen halogens. They are corrosiveaftbus and cytotoxic
acids. If HF vapors are inhaled, they can causg kadema and after weeks, liver and kidney insfficy can appedf.
When compared to the above study, our study towstigimilar findings. Group Il i.e. Hydrofluorica etching showed
the least mean shear bond strength between thegmihich was statistically significant (P< 0.05elawi DM, Mufioz
CA et al conducted a study to assess the result of surface treatment ofypaitially stabilized zirconia on its flexural
strength and the effect of mechanical and chensigdhce treatments on its bond strength to a e=iment, zirconia bars
of (4 x 5 x 40 mm) were prepared from zirconia BBor flexural strength evaluation. Finished usandiamond rotary
cutting instrument, sintered, then assigned intgr@ups: (1) control (no treatment), (2) airbornetiple abrasion, (3)
silicoating, and (4) wet hand grinding. Mechanitr@atment included: (1) control (no treatment), é&porne-particle
abrasion, (3) silicoating, or (4) wet hand grindir@hemical treatment comprised: (1) control (natiment), (2) acid
etching followed by silanation, (3) silanation ontyr (4) application of zirconia primer. Zirconidobks were bonded to
dentin using resin cement (Multilink Automix), théght polymerized. After storage, the specimenseneaded to failure
with the notched shear bond test method in a usédoading apparatus. It was seen that airbornicfgaabrasion and
hand grinding significantly increased flexural sgth. The highest shear bond strength values weheaed for the
following groups: silicoated + silanated > handwgrd + zirconia primer > airborne-particle abradesilanated >zirconia
primer > airborne-particle abraded + zirconia primé was concluded that mechanical modificationtleé surface
increased the flexural strength of Y-TZP. In ouwrdst also we found the mean bond strengths in tHewimg order:
silicoated + silanated >airborne particle abradesilanated. In another study by Yun #on effect of sandblasting and
various metal primers on the shear bond strengthsifi cement to Y-TZP ceramic found out that tbedbstrength of the
specimens treated with sandblasting and metal prigdoy primer) was significantly higher than treo®f the other
subgroups. Chemical modification by acid etchingpfeed by silane coating had the least bond stierfgtom the results
of our study, clinical implications that could beriyed are: Comparatively recent surface conditigrtechniques based
on the combination of micromechanical and chemizadditioning should be considered for better-quaditihesion of
resin cements to glass-infiltrated zirconia cerami¢evertheless, the results of this study togethiétr some other studies
reveal good adhesion of silica particles in theegitis phases of the glass-infiltrated zirconiamés'>° Some previous
studies reported high and stable bond strengtindozirconia reinforced ceramic after airborne plertabrasion using
Al203 particles in combination with phosphate moeorbased resin cemeht>’ Equating the results of these studies
with this present study, it can be suggested thastlica coating and silanization may allow a éretliond strength to the
zirconium with this resin cements. The general eqosnce of this research advises that comparatreelgnt surface
conditioning techniques based on the combinatiomiofomechanical and chemical conditioning showdtbnsidered for
improved adhesion of resin cements to glass-iafétl zirconia ceramics. More significantly, thessthnds seem to offset
the position of the variety of substrates and ttmsld be suitable to apply on a wide range of Hitrength ceramic¥.

Earlier these equipment’s were considered sophisiitand expensive, but they are recently simglified brought to the
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chair side. The limitation of the study was thasitain in-vitro study. Although all possible ef®tiave been made to best
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simulate clinical situations, at best an in-vittody can be used to rank performance and give dicdtion of likely

clinical performance. By employing chair side desgdor airborne particle abrasion, the issue ottammimation during

transportation of the restoration from the labamato chair side could also be avoided. As longtles available

conditioning methods will not be optimized, the depment in the high-strength ceramic field is expd to continue

experiencing failures.

RESULTS AND DISCUSSIONS

Table 1: Pico (Problem, Intervention, Comparison, @tcome)

U

Author . :
& Year Problem Intervention Comparison Outcome
Volume loss through
sandblasting was 36 times
less for In-Ceram ceramic
compared with a
feldspathic glass ceramic
(IPS-Empress), and
sandblasting of In-Ceram
ceramic Sandblasting of
all ceramic clinical
restorations with
feldspathic glass materials
should be avoided, but for
Effects of :
. . In-Ceram ceramic the
sandblasting Sandblasting s
i volume loss was within ar
and coating of In-Ceram
) . . . . acceptable range and
techniques | Sandblasting and coating techniques on | ceramic U
Kern M, similar to that of noble
on volume | volume loss, surface morphology, and compared . .
Thompso L . . metals did not change its
loss, surface| surface composition of In-Ceram ceramic| with a "
n VP ) . . . . surface composition. Afte
morphology, | Tribochemical coating with the Rocatec | feldspathic . . ! .
1994 . | tribochemical coating with
and surface | system was used. glass ceramic
. the Rocatec system, a
composition (IPS- "
layer of small silica
of In-Ceram Empress), . ;
. particles remained that
ceramic -
elevated the silica content
to 19.7 weight percentage
(energy dispersive
spectroscopy). Ultrasonic
cleaning removed loose
silica particles from the
surface and decreased th
silica content to 15.8
weight percentage, which
suggested firm attachment
of most of the silica layer
to the surface.
To evaluate | To evaluate the adhesion of composite resifwo of these
the adhesion| to five different surface conditions of were .
. ) . : : As a result of the effective
Aida M, | of composite| porcelain samples those were treated with commercially . .
. . . . ; formation of siloxane
Hayakaw | resin to five | three kinds of silane agents. Two of these available o . .
; . : : ; bonds by mixing with acid
aT, different were commercially available Porcelain Porcelain . .
. . : . . solution, porcelain surface
Mizukaw | surface Liner M and Tokuso Ceramic Primer, and| Liner M and o :
3 S ; conditions did not affect
a kK. conditions | one was an experimental agent. One Tokuso
: . . : the bond strengths
1995 of porcelain | component of these commercially availableCeramic S
) S significantly.
samples that| silane agents was meth-acryl-oxypropy! tri-Primer, and
were treated| meth-oxy silane, and the other was the | one was an

Impact Factor (JCC): 7.5428
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o

with three carboxylic acid. experimental
kinds of agent.
silane agents
(1)etching for
) \?V(i)tr?eS%/c;nds Shear bond strength of
Ozcan M, Shear bond hydrofluoric compomer cement
Alkumru . . following tribochemical
HN s’grength of | evaluate the effect of three different surfacecid gel, | silica coating was
' different treatments on the bond strength of four | (2)sandblasti | ~. " :
Gemalma luti different luting cements ng (110- significantly lower in
z D", uting 9 9 comparison to resin
2001 cements pmAI203), .| cement with better
(3)tribochemi
cal silica outcome.
coating
One hundred twenty extracted human teeth
were randomly divided into 12 groups (n
10) and prepared in a standardized manner
(5 degree taper, 3 mm occluso-gingival
To height). All-ceramic crowns (Lava) were
determine fabricated in a standardized manner for Retentive
the retentive | each tooth. The following cements and trenath of 4
strength of 4| corresponding bonding regimens were useraesin-gcement It was found out within the
resin-cement to lute the crowns to the teeth according tos stems. a conditions of this study,
systems, a | manufacturers’ recommendations: CO, c)cgmpom’er a that compomer-cement,
compomer, | Compolute / EBS Multi; CO / RT, glass ' 7| the resin-modified glass-
a glass Compolute / EBS Multi / Rocatec; CB, ionomer ionomer cement, and the
ionomer Superbond C & B; CB / RT, Superbond cement. a self-adhesive resin luting
cement, a C&B / Rocatec; CB / PL, Superbond C & Bresin— ' agent had the same level
Ernst CP | resin- / Porcelain Liner M; PA, Panavia F; DC, modified of retentive quality as the
et al modified Dyract Cem Plus / Xeno Ill; CH / PL, lass resin luting agents,
%005 | glass Chemiace Il/Porcelain Liner M; RL, RelyX g Superbond C&B, and
ionomer Luting, K/ C, Ketac Cem / Ketac |oenn(?];nnetr and 4 Panavia. Rocatec pre-
cement, and| Conditioner; K, Ketac Cem; and RU, Rely)és:elf-adr;esivec treatment of the ceramic
a self- Unicem. After thermal cycling (5000 resin for surface did not improve
adhesive cycles, 5 0 C-550 C), the outer surfaces Cfluting the retentive strengths of
resin for the cemented zirconium oxide ceramic . . Compolute and Superbon
- . zirconium
luting crowns were treated (Rocatec) to improve oxide C&B.
zirconium bonding and then placed into a low- ceramic
oxide shrinkage epoxy resin block (Paladur). The
ceramic block/crown and tooth components for each OWNs:
crowns specimen were connected to opposing ends
of a universal testing machine so that crown
retention could be measured. Crowns wefe
removed from teeth along their path of
insertion.
The effects | Sixty square-shaped (5x5x1.5 mm) Compare the | The bond strength was
of airborne- | zirconium-oxide ceramic (Cercon) effects of significantly higher in
particle specimens and composite resin (Z-250) | airborne- Group SCBSIL than in
abrasion, cylinders (3x3x3 mm) were prepared. The particle Groups C, SIL, and BSIL
silanization, | ceramic surfaces were airborne-particle | abrasion, (P<.001), but did not differ
Atsu SS trippchemica abraded with 125-pm aIumir?iqm-m_(ide sillanizatio.n, significantly from those in
ot af! " S|I|ga (Al203) particles and then divided into 6 tr_|pochem!cal Grpups SC and SCSIL.
2006 coating, and | groups (n=10) that were subsequently silica coating,| Failure modes were
a treated as follows: Group C, no treatment] and a primarily adhesive at the
combination | (control); Group SIL, silanized with a silanecombination | interface between
of coupling agent (Clearfil Porcelain Bond | of zirconium and the resin
bonding/sila | Activator); Group BSIL, application of the| bonding/silan| luting agent in Groups C
ne coupling | adhesive 10- methacryloyloxydecyl e coupling and SIL, and primarily
agent dihydrogen phosphate monomer (MDP)—| agent surface| mixed and cohesive in
www.iaset.us editor @ aset.us
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surface containing bonding/silane coupling agent| treatment Groups SC, SCSIL, and
treatment mixture (Clearfil Liner Bond 2V/ Porcelain methods on | SCBSIL. It was found out
methods on | Bond Activator); Group SC, silica coating| the bond that tribochemical silica
the bond using 30um AI203 particles modified by | strength of coating (CoJet System)
strength of | silica (CoJdet System); Group SCSIL, silica zirconiumoxi | and the application of an
zirconiumox | coating and silanization (CoJet System); | de ceramic to| MDP—containing bonding
ide ceramic | and Group SCBSIL, silica coating and resin luting silane coupling agent
to a resin application of an MDP— containing agent. mixture increased the
luting agent. | bonding/silane coupling agent mixture shear bond strength

(Clearfil Liner Bond 2V/Porcelain Bond between zirconium-oxide

Activator). The composite resin cylinders ceramic and resin luting

were bonded to the treated ceramic surfaces agent (Panavia F).

using an adhesive phosphate monomer—

containing resin luting agent (Panavia F).

After the specimens were stored in distilled

water at 370 C for 24 hours, their shear

bonding strength was tested using a

universal testing machine at a crosshead

speed of 0.5 mm/min. Debonded specimen

surfaces were examined with a

stereomicroscope to assess the mode of

failure, and the treated surfaces were

observed by scanning electron microscopy.

Bond strength data were analysed.

Thirty blocks (5x5x4 mm) of In-Ceram

Zirconia ceramics (In-Ceram Zirconia-ING-

ZR, VITA) were fabricated according to the .

. . . Comparison
manufacturer’s instructions and duphcate:iOf three
in resin composite. The specimens were f It luded from this
. . polished and assigned to one of the surtace was conc o N

Microtensile following three treatment conditions conditioning | study that Conditioning
bond methods on | the INC-ZR ceramic

strength of

(n=10). (1) Airborne particle abrasion with
110um AI203 particles + silanization, (2)

the

surfaces with silica coating

resin cement|
to three
high-

strength core

(2) silica coating with 30 um SiO2 particle
(CoJet, 3M ESPE) + silanization. Each
ceramic block was duplicated in composi

resin cement Silica coating with 110um SiO?2 particles microtensile | and silanization using
Amaral R | to a glass 9 H P bond strength| either chairside or
2 . (Rocatec Pre and Plus, 3M ESPE) + ; ;
et af infiltrated I - . , of resin laboratory devices
. . silanization, (3) Silica coating with 30um . .
2006 zirconia ; : cementto a | provided higher bond
; SiO2 particles (CoJet, 3M ESPE) + .
reinforced L , . §Iass strengths of the resin
: silanization. The ceramic-composite blocks® . S
alumina . . infiltrated cement than with airborne
were cemented with the resin cement ; ; . . .
based core ; .| zirconia particle abrasion using 11
. (Panavia F) and stored at 370 C in distilled_.
ceramics ; reinforced pm Al203.
water for 7 days prior to bond tests. The :
alumina
blocks were cut under coolant water to
. ! . based core
produce bar specimens with a bonding AL, amics
of approximately 0.6 mm2. The bond
strength tests were performed in a universal
testing machine.
To evaluate | Ten blocks (5 x Review of Literature 13 6|xComparison | It was found that Silica
the effect of | 8 mm) of In-Ceram Alumina (AL), In- of two coating with silanization
two surface | Ceram Zirconia (ZR), and Procera (PR) | surface increased the bond
conditioning | ceramics were fabricated according to eaclconditioning | strength significantly for
methods on | manufacturer’s instructions and duplicated methods on | all three high strength
the in composite. The specimens were assignetie ceramics (18.5to 31.2
Valandro ; . . ) .
LE2006 microtensile | to one of the twq following tr_eatment _ microtensile MPa) compa_red to tha’g of
bond conditions: (1) airborne particle abrasion | bond strength| airborne particle abrasion
strength of a| with 110-pum Al203 particles + silanization,of a resin with 110pum AI203 (12.7-

scement to
three high-
estrength core

resin (W3D-Master, Wilcos, Petropolis, Rj,ceramics:

17.3 MPa) (ANOVA, p <
0.05). PR exhibited the

lowest bond strengths afte
both AI203 and silica
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ceramics: Brazil) using a mold made out of silicon | high coating (12.7 and 18.5
high impression material. Composite resin layeralumina- MPa, respectively).
alumina- were incrementally condensed into the moldased (In-
based (In- | to fill up the mold and each layer was light Ceram
Ceram polymerized for 40 s. The composite block&lumina,
Alumina, were bonded to the surface-conditioned | Procera
Procera ceramic blocks using a resin cement systemillCeram)
AllCeram) (Panavia F, Kuraray, Okayama, Japan). Qmad zirconia-
and composite resin block was fabricated for | reinforced
zirconia- each ceramic block. The ceramic-compositalumina-
reinforced was stored at 37°C in distilled water for 7| based (In-
alumina- days prior to bond tests. The blocks were| Ceram
based (In- | cut under water cooling to produce bar | Zirconia)
Ceram specimens (n = 30) with a bonding area gf ceramics.
Zirconia) approximately 0.6 mm2. The bond strength
ceramics. tests were performed in a universal testing
machine (crosshead speed: 1 mm/min).
The The
microtensile microtensile
bond The specimens were placed in 1 of 4 bond strength
strength of | groups: Group 1: dry conditions (immediatef resin
resin bonded testing without aging); Group 2: water bonded
cement storage at 370 C for 150 days; Group 3: 15&ment
(Panavia F) | days of water storage followed by (Panavia F)
to silica thermocycling (X 12,000, 50 C to 550 C);| to silica
coated, Group 4: water storage for 300 days; Groupoated, Resulted in significantly
silanized, 5: water storage for 300 days followed by| silanized, weaker bonds between the
Valandro X ;
LE007. _gla_lss thermocycllng. It_yvas foun_d out th_at Groupgla_\ss resin cement and the
infiltrated 1 showed a significantly higher microtensjlénfiltrated zirconia.
highalumina | bond strength value (26.2+1 MPa) than thehighalumina
zirconia (In- | aging regimens. Satisfactory results were| zirconia (In-
Ceram) seen in dry conditions, but water storage | Ceram)
ceramic in | and thermocycling resulted in significantly ceramic in
dry weaker bonds between the resin cement addy
conditions | the zirconia. conditions
and various and various
aging aging
regimens. regimens.
Twenty-four blocks (5x5x4 mm3 ) of a The majority of the
glass-infiltrated zirconia— alumina ceramic failures were mixed (82%
(In- Ceram Zirconia Classic) were followed by adhesive
To evaluate | randomly divided into three surface failures (18%). Gr2
the treatment groups: ST1Air-abrasion with presented significantly
durability of | 110um Al203 particles + silanization; ST2-Comparison | higher incidence of
bond Laboratory tribochemical silica coating of various ADHESIVE failures
strength method (110pm Al203, 110um silica) surface (54%) than those of other
between a | (Rocatec) + silanization; ST3Chairside conditioning | groups (p = 0.0001). Both
Amaral R, | resin cement| tribochemical silica coating method (30pummethods for | laboratory and chair side
et af° and SiO2) (CoJet) + silanization. Each treated durability of | silica coating plus
2007. aluminous | ceramic block was placed in its silicone | bond strength| silanization showed
ceramic mold with the treated surface exposed. Thdetween resir| durable bond strength.
submitted to | resin cement (Panavia F) was prepared andement and | After aging, air abrasion
various injected into the mold over the treated aluminous with 110pum AlI203 +
surface surface. Specimens were sectioned to ceramic silanization showed the
conditioning | achieve non-trimmed bar specimens (14 largest decrease indicating
methods sp/block) that were randomly divided into that aging is fundamental
two conditions: (a) Drymicrotensile test for bond strength testing
after sectioning; (b) Thermocycling (TC)- for acid-resistant zirconia
(6,000 xs, 5-550 C) and water storage (1p0 ceramics in order to
www.iaset.us editor @ aset.us
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days). Thus, six experimental groups werg estimate their long-term
obtained (n = 50): Gr1ST1 + dry; Gr2ST1|+ performance in the mouth
TC; Gr3ST2 +dry; GrdST2 + TC; Gr5ST4
+ dry; Gr6— ST3 + TC. After microtensile
testing, the failure types were noted. ST2
(25.1 £ 11) and ST3 (24.1 + 7.4) presentgd
statistically higher bond strength (MPa)
than that of ST1 (17.5 + 8) regardless of
aging conditions (p < 0.0001). While Gr2
revealed the lowest results (13.3 £ 6.4), the
other groups (21.7 £ 7.4-25.9 £ 9.1)
W isti ignifi
showed statistically no significant
[ .
differences
i w i
Specimens were fabricated and tested
[ ufactu .
according to the manufacturers’ ensile 6t)
instructions, and to 1ISO6872 and ISOll4Dg
To test P : : . and shear
. specifications. Sixty 1Z disk specimens
hypothesis ) L bond strength
- were polished through 1 pm and divided
that silica . _ . (os) of a The groups presented the
. into 3 groups (n = 20) according to the gt .
coating (SC . ] glass- same statistical ranking of
. following surface treatments: HF - 9.5% | =
- Cojet, 3M- . - S infiltrated mean values for both test
hydrofluoric acid (Ultradent) for 1 min; SB ;
Espe) : : ; .| alumina- methods. The SC-treated
Bona AD, - sandblasting with 25-pm aluminum oxide .
produces . ) . : based IZ ceramic presented a
et . particles for 10 s; SC - silica coating for ; . - . .
21 higher bond ; ) d zirconia- significant increase in
al~2007 10s. Silane (3M-Espe), adhesive (Single :
strength . . reinforced mean bond strength value
Bond, 3MEspe) and a composite resin .
values than . . eramic (IZ— | for both test methods,
cylinder (2100, 3M-Espe) were applied anq’,; o
other . ; ta In- confirming the study
. polymerized to the treated bonding area (3 h
ceramic L . eram hypothesis.
mm in diameter). Ten specimens from eachy. .
surface _ irconia) to a
group (n = 10) were tested fot and ten /
treatments. ) . composite
specimens were tested 68, using a resin
universal testing machine (EMIC DL 2000Q) '
at a crosshead speed of 1 mm/min.
Evaluate the
bond Bond
strenath of Four types of resin materials namely, strength of
gin Panavia F 2.0, Multilink, Super Bond and| four resin .
four resin : ; Panavia F 2.0 showed the
; Quadrant Posterior Dense, were attached tmaterials .
materials . . ; . . . highest bond strength
) : the discshaped zirconia ceramics (LAVA,| with various
with various : ; results under dry
" : 3M ESPE) using polyethylene molds and| chemical o
Ozcan M, | chemical : ) X o conditions (9.6+£4.1 MPa).
. o polymerized accordingly after the ceramigscompositions ,
Kerkdijk | composition . . When manufacturers
were wet ground finished and ultrasonicallyand (2) to test . . .
S, s (2) to test : : instructions of the resin
. cleaned. The specimens were randomly | their
Valandro | their L ; . S cements were followed, np
22 S divided into two groups for ageing durability in .
LF durability in " X adhesion (0 MPa) was
conditions. While the dry groups were dry and . . .
2008. dry and ; . achieved on the zirconia
tested immediately after attachment of the thermal aged
thermal aged . : o after 6,000 thermal
. resin cement, the other specimens were | conditions . ) . |
conditions . ; cyclings including Panavia
subjected to thermocycling (x6,000, 5— | when they
when they o F 2.0.
were bonded 55°C). Bond strength results were were bonded
{0 zirconia significantly affected analysis of variance). to zirconia
ceramic ceramic.
To evaluate | Fully sintered zirconia (LAVA, 3M-ESPE, | Resin- _
) X : . It was concluded within
the resin- Seefeld, Germany) discs were used in composite S I
. N ; ) . . . the limitations of this in
composite | combination with resin composite (Filtek | micro-shear ,
. vitro study the use of an
.| micro-shear | Supreme, 3M-ESPE, Seefeld, Germany) | bond strength . .
Tashkandi . L . : . experimental primer
23 bond discs and divided into four groups of to zirconia )
E“° 2009 ; : achieved a better bond
strength to | surface treatments. The micro-shear bond using . L
) : . o strength in combination
zirconia strength was measured by applying an axialifferent with air-abrasion particles
using load on the bonded interface until failure | techniques of P
different occurred. Failure load (N) was deter- minedurface
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techniques | and the samples were examined under a| treatment.
of surface SEM and the failure type was identified.
treatment.
For flexural strength evaluation, zirconia
bars (4 x 5 x 40 mm) were prepared from
zirconia blocks, finished using a diamond
rotary cutting instrument, sintered, then
assigned into 4 groups: (1) control (no
treatment), (2) airborne particle abrasion,
(3) silicoating, and (4) wet hand grinding.
After storage for 24 hours at 37°C, flexural
To evaluate | strength was determined using a 3-point
the effect of | bending test, and the results were analyz a%ﬁect of
mechanical | using 1-way ANOVA (=.05). For shear hanical
surface bond strength evaluation, zirconia rods (2.%nec :
. ) surface
treatment of | x 3 mm) were prepared from zirconia treatment of It was concluded that
yttria- blocks, sintered, and assigned into 16 yttria- mechanical modification
partially groups. Each group underwent a artially of the surface increased
Ozcan M sftabili_zed combinati(_)n of the following mech_anical gtabilized the flexural st_rength of Y-
AIIahbeic’ zirconia on and cheml_cal treatments. Mechanical Zirconia on TZP. The_resm bond to Y-
karaghi its flexural treatment |nclud<_ed: (1) contr_ol (no _ its flexural TZP was improved by
A strength and treatment)_, (2) airborne-particle gbrgsmn, strength and surfaqe treatment. A .
DUn,dar the effeqt of | (3) S|I|§:oat|ng, or (4) wet hand grinding. the effect of combma‘upn of me<_:hamca
M2 2012 mechanical | Chemical treatment included: (1) control mechanical and chemical conditioning
| and (no treatment), (2) acid etching followed tyand chemical of the zirconia surface was
chemical silanation, (3) silanation only, or (4) surface essential to develop a
surface application of zirconia primer. Dentin treatments on durable resin bond to
treatments | specimens were prepared from extracted its bond zirconia.
on its bond | molars stored in 0.5 % chloramine-T.
. . . .| strength to a
strength to a| Zirconia rods were bonded to dentin using resin cement
resin resin cement (Multilink Automix), then '
cement. light polymerized. After storage, the
specimens were loaded to failure with the|
notched shear bond test method in a
universal loading apparatus. For artificial
aging analysis, the groups that achieved the
highest bond strength values were
duplicated, stored at 37°C and 100%
humidity for 90 days, and thermal cycled
before being loaded to failure.
One hundred and twenty Y-TZP ceramic
Effect of cylinders (@7 mm x 12 mm) were It was concluded that
sandblasting| embedded in polytetrafluoroethylene Metal primers are not
and metal (PTFE) molds using PMMA. The always effective for
primers on | specimens were divided randomly into 12 Shear bond bonding between Y-TZP
the shear groups (n = 10), according to the surface | strength of ceramics and resin
bond treatments (control; sandblast- only; metal three cements. Even though a
strength of | primer only; sandblast + metal primer) andcommercial metal pri.mer is not enoug
Qeblawi | three metal primer-resin cements (Alloy primer resin cements
. ) . X to be used alone,
DM, et | commercial | Panavia F 2.0, V-primer — Superbond C&Bto Yttria- combined apolication with
al® 2010 | resin Metaltite—M bond) rendered. The mixed | Tetragonl dblasti pp o b
cements to | resin cements were placed onto the treateirconia Zﬁnapp?(?[;:gtzeems 0 be
Yttria- zirconia surfaces in cylindrical shape (d3| Polycrystal treat t for improvin
Tetragonl mm X 3 mm) using PTFE molds. All (Y-TZP) phre l;eaénen h F]f ng
Zirconia specimens were thermocycled (5 and 55 | ceramics. the bond strength of resin
. cementto Y-TZP
Polycrystal | C, 5000 cycles) and subjected to shear bpnd : . .
; ) : ceramics, especially in
(Y-TZP) strength test by a universal testing machine Panavia E 2.0
ceramics. with a crosshead speed of 0.5 mm/min. All o
data were statistically analyzed using twor
www.iaset.us editor @ aset.us
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way ANOVA and multiple comparison
Scheffé test ¢= 0.05), and SEM images o

f

the fractured areas were used to evaluate the

fracture mode. It was seen that in Panavi
2.0, the bond strength of the specimens
treated with sandblasting and metal prime
(Alloy primer) was significantly higher tha
those of the other subgroups. In Superbo
C&B and M bond, sandblasting
significantly increased the shear bond
strength, but the effect of metal primers

(Vprimer and Metaltite) was not significant

and there was disordinal interaction.

A F

- =

Thirty stabilized tetragonal zirconium-
dioxide blocks were duplicated in dual-
curing resin core buildup material
specimens. Resin blocks were randomly

luted to zirconium surfaces using 1) Clearfi

Esthetic Cement (CLF), 2) RelyX Unicem
Aplicap (RELX), or 3) Multilink Automix
(MLA). After 24 h, half of the specimens
from each of the 3 groups were loaded in
tension until fracture (0.5 mm/min). The

strength was tested using a universal testing

machine. The data were analyzed
statistically using a 1-way ANOVA and

To evaluate | remaining half was tested after 6,000
the thermal cycles (5 to 55°C). Data were
durability of | analyzed using 2-way ANOVA and the
bond Tukey test ¢ = 0.05). Fractographic Three There was little difference
Yun JYet | strength analysis was performed using a different in the distribution of
al’®2010 | between stereomicroscope. Tensile bond strength | resin failure modes in any
zirconia and | values were significantly affected by the | cements. group.
3 different luting agent system employed and by
resin thermal aging (P < 0.001). The highest
cements. tensile bond strength values in non-thermal-
aged groups were observed for specimerns
from the RELX and CLF groups. In
contrast, in the thermal-aged groups, the
highest tensile bond strength values were
for the MLA and RELX groups. Moreover
while thermocycling significantly affected
bond strengths in the RELX and CLF
groups, the mean strength of the MLA
group did not significantly change after
aging.
Square-shaped (5 x 10 x 10 mm) zirconia|
(Everest) specimens were divided into 4
groups (n=8) according to surface treatmergom ared
The effects | as follows: group C, grinding with #320 effec?s of
of various diamond disc (control); group A, air- born B arious It was concluded that the
surface particle abrasion with 110 um AI203; surface mean in vitro shear bond
Kim HJ, | treatments | group L, application of liner (Cerabien); strength of veneering
. ) \ / treatments on . ; :
Lim HP, | on the shear| and group AL, airborne-particle abrasion the shear ceramic on zirconia treated
Park YJ** | bond with 110 um AI203 and application of bond st th with airborne-particle
2011 strength of | liner. A cylinder of veneering ceramic (2.4 o?girc?)rrw?;g abrasion was significantly
zirconia and | mm in diameter and 3 mm in height) and higher than that subjected
veneering (Cerabien) was fabricated and fired on the veneering to liner-applied treatments.
ceramic. zirconia specimens. The shear bond ceramic
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Tukey’s multiple comparisons test«.05).
The interface and fractured surfaces of th
specimens were also evaluated by field
emission scanning electron microscopy
(FE-SEM). It was seen that the mean and
SD values for the shear bond strength of
groups ranged from 27.87 +3.59 MPa (for

group L) to 36.63 +2.96 MPa (for group A).

The 1-way ANOVA revealed a significant
difference between groups (P=.001). The
airborne-particle abrasion group showed
significantly higher bond strength than lin
applied groups (L, AL) (P<.05). The SEM
revealed that liner-applied groups (L, AL)
showed primarily adhesive failure.
Complete delamination and microspaces
were also observed in the liner-applied
groups.

the

14
=

They came to the conclusion that the
adaptation of zirconia-based restorations
fabricated with CAD / CAM technology is
within an acceptable range to meet clinica
requirements. In terms of fracture

al

Current : . ) ; .
status of resistance, zirconia based fixed parual
irconia- dentures (FPDs) have the potential to
. withstand physiological occlusal forces .
based fixed S ) . Combined surface
. ; applied in the posterior region, and . . . ;
Komine | restorations, L . . Zirconia treatment using airborne
) . therefore provide interesting alternatives 1o, . .
F, Blatz | including . ; o based FPDs | particle abrasion and
metal-ceramic restorations. Clinical o o ) .
MB, results of : - studies in specific adhesives with a
X evaluations have indicated an excellent . . .
Matsumur | current in . . ) . (\ftro and in hydrophobic phosphate
) . clinical survival of zirconia-based FPDs and.
a vitro studies ; "] Vivo were monomer are currently
35 crown restorations. However, some clinical : )
H.”°2011 | and the . Lo compared reliable for bonding to
o studies have revealed a high incidence of ; . .
clinical - . zirconia ceramics.
erformance chipping of veneered porcelain. Full
gf these coverage zirconia-based restorations with
restorations adequate retention do not require resin
"| bonding for definitive cementation. Resin
bonding, however, may be advantageous|in
certain clinical situations and is a necessity
for bonded restorations, such as resin-
bonded FPDs.
Fifteen blocks of Zirconia (VITA Zirconia)
were fabricated in the laboratory according
to manufacturer’s instructions and
embedded in acrylic resin to get 15 Zirconia Surface conditioning
To evaluate | samples. Fifteen composite resin cylinders.l_he surface results in significant
the surface | were prepared one for each Zirconia conditionin increase bond strength
Gargava | conditioning | sample. All the 15 Zirconia samples were of Zirconiag between Zirconia and
S, Ram | of Zirconia | divided into three groups of five samples and its effect resin-luting agent. Among
SM*, and its effect| each. Group A: Was kept as control with "9n bonding to the two methods surface
2013 on bonding | surface conditioning done. Group B: resin-luting conditioning with 30um
to resin- Surface conditioning was done with 30um agent 9 | silicon dioxide is much
luting agent. | silicon dioxide. Group C: Surface gent. better and efficient
conditioning was done with 110um method.
aluminum oxide. Composite resin cylinders
were cemented on the Zirconia samples
using a resin-luting agent (Panavia F).
Moradaba| Bond Specimens of yttrium-oxide-partially- Effects of It was concluded that
di A, strength stabilized zirconia blocks were fabricated| two major micromechanical adhesion
www.iaset.us editor @ aset.us
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32014

between
dental resin
agent and
zirconia
ceramic.

Seven groups of specimens with different
surface treatment were prepared. 1) zirco
specimens after airborne particle abrasior
(S2), 2) zirconia specimens after etching
(ZH), 3) zirconia specimens after airborne
particle abrasion and simultaneous etchin
(HSZ), 4) zirconia specimens coated with
layer of a Fluorapatite- Leucite glaze (GZ
5) GZ specimens with additional acid
etching (HGZ), 6) zirconia specimens
coated with a layer of salt glaze (SGZ) an
7) SGZ specimens after etching with 2%
HCI (HSGZ). Composite cylinders were
bonded to airborne-particle-abraded
surfaces of ZirkonZahn specimens with
Panavia F2 resin luting agent. Failure
modes were examined under 30 x
magnifications and the effect of surface
treatments was analyzed by scanning
electron microscopy (SEM) and atomic
force microscopy (AFM). SZ and HSZ
groups had the highest and GZ and SGZ
groups had the lowest mean shear bond

mechanisms
naf chemical
nand
micromechan
ical adhesion
gwere
aevaluated on
,bond strength
of zirconia to
luting agent.
d

strengths among all groups.

was a more effective
mechanism than chemica
adhesion and airborne
particle abrasion
significantly increased
mean shear bond strengths
compared with another
surface treatments.

CONCLUSIONS

Following Conclusions Were Made from the Study

The effect of three surface conditioning methodghlenmicro tensile bond strength of resin cemerd tgass infiltrated

zirconia reinforced alumina-based core ceramic veamble.

Roughening the ceramic surfaces with air partitleasion with 110pm AD; followed by silica coating with

particle size of 110 um Siand silanization prior to cementation providedhieigbond strength when compared with air

particle abrasion with 110um Ab; and silanization.

Although Hydrofluoric acid worked very well in tesmof getting high bond strength on glass matrix

ceramics, the results were poor when it was useddaditioning the reinforced ceramics as it showreslleast mean

shear bond strength.
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