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Abstract

ABSTRACT

The aim of this study was to evaluate dentin shear bond strength with and without
sodium hypochlorite (INaOCL) application using different adhesive systems.

Sixty recently extracted premolar teeth were then sectioned horizontally using a
carborandum disc At the level of the cemento enamel junction to expose the dentin
surface. The cut surfaces were fimished using silicone carbide paper to create a flat
surface. The teeth were then mounted in custom made acrylic moulds. All teeth were
divided in to 3 contanung 20 sample each (A (One coat Bond 7.0).B (Tetric— N Bond
universal), € (Prime & Bond untversal) respectively. which further divided into 2
subgroups (12 A1,A2 B1. B2.C1.C2) contaming 10 sample each group. For Group Al
B1 C1 respective bonding agents were directly applied to the dentin surface. All the
adhesive syvstems were applied according to the manufacturer instructions, except
3%Na0C] solution treated for 2 min 1n Group-Al Group-B2 and Group-C2. After
curing of respective adhesives in each group, Transparent Plastic mould having 4mm
internal diameter and 4 height were placed over dentin surface. Composite was used
to fill the ning 1 mmecrements. The resin increments were light cured for 40s each and
the samples were stored at 370°C in distilled water for 24hrs and submitted for shear
bond strength (SBS) testing with across head speed of lmm/min by using Umiversal
Testing Machine. The data was analvsed by ANOVA, SHAPIROQ — Wilktest and Post
hoc analysis was done using Tukey's HSD tests (p < 0.03). There was significant
difference between groups with or without treatment of NaOCL 1n Prime and Bond
NT groups but not 1n One Coat Bond7 0.and Tetric + N-Bond Universal groups.

The mean average values of Load at break(INewton) and SBS (MPa) in MEAN=SD

were: G-Al (118294) (834=039). G-A2 (167=133) (1262=054).G -




Abstract

_—
BI(101=811), (7.61£047). G-B2 (131 £11.03). (11 45=0.68). G-C1(139.31 £10.69).
(10.62+0.21), G-C2 (206 £16.63), (16.07=0.35).

In this study 1t was found that the dentin shear bond strength of Prime and Bond
universal increased after 3% Sodium hvpochlorite application while that of One Coat
Bond 70 and Tetnc N Bond universal decreased after Sodium hyvpochlorite
application. However this being an in-vitro studyv, mere in--vivo studies have to be
carried out using several dentin bonding agents to understand the effectivensss of

NaOCL on etched dentin and subsequently ts effect on dentin shear bond strength

Keywords: Prime and Bond Universal, One Coat Bond 7.0, Tetric N-bond Universal

Sodium hvpochlorite, Shear bond strength. Dentin, Universal Testing Machine.
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INTRODUCTION

Increased demand for esthetic restorations i dentistry has led to the development of
more advanced dentin bonding systems. Dentin bonding system that are available in
the market dentin adhesives include three-steps. two-steps and one-step depending on
the method of mncorporation of the three main constituents of etching, priming and

. (12)
bonding

A recent revolutionary advancement in dentin bonding agents is the uzse of ‘acidic
adhesives enabling simultaneous application of acid, primer and bonding agent all

together in the 6th and 7th generation bonding s}'stems_'i}:'

The development of dental resin based composite restorative materials, started in the
late 19503 and early 1960s by Bowen Hjﬁ:‘.c:::mpasites are presently the most popular

] M . x i u i
tooth colored materials " Composite restorative materials consist of a continuous

polymeric or resin matrix in which tnorganic filler is dispersed_"‘g"

Post endodontic restoration 1s required for all teeth that undergo root canal treatment.
One of the most common steps involved in root canal treatment ts root canal
urigation, The wurigating solutions that are used have been found to alter the bond
strength of the restoration the reason being that these solution when come 1n contact
with the coronal dentin alters tts structure thus affecting the bond strength and the

sealing ability of the restoration material.

The most common endodontic wrigant used 18 sodum hypochlorite (NaQCl) because
of 1ts, excellent phvsiological properties such as 1tz antibactenial action & tissue
dizssolution property # Sodiom hyvpochlorite 13 a non specific proteolytic agent that
has a unique; capacity to dissolve organic components of the smear laver for better

penetration of the irrigants into dentinal tubules thus aiding in complete disinfection

Page 1
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of the canal "% Although, the effect of NaQCl on dentin i1s not exactly know, it has
been found that but sodmm hypochlorite breaks down into sodium chlonde and
oxvgen molecules, and these oxygen molecules act as strong inhibitors for

; y 5 . 13
polymerization of resin material

Phosphoric acid 15 commonly used to etch hard tooth tissues mn attempts to improve
adhesives infiltration and retention. Infiltrating the etched and partially demineralized
dentin surface with adhesives containing hydrophilic adhesrve resin monomers 13
considered essennal for improving bonding at the resin‘fissue mnterface 2

Micromechanical interlocking of polvmenzed resins within the network of exposed

collagen fibrils resulted in the formation of the “hybrid layer."™

This demineralized dentin surface sometimes presents several characteristics that

were thought to play a negative role in dentin adhesion:

1. After conditioning dentin with acidic agents, the dense web of collagen fibrils

14
becomes a low energy surface substrate. 4]

2. During acid etching, collagen fibrils undergo structural changes that affect the
extent of resin infiltration' . Although collapse and shrinkage of collagen fibnls are
minimized in the presence of water, reexpansion of a collapsed demuneralized

' . (1617
collagen matnx remains a considerable problem with bonding to dentin. 617,18

3 Part of acid demineralized dentin collagen remains in a destabilized state that is

. A & i WFL
susceptible to hydrolysis and enzymatic degradanion. Lty

4 Incomplete resin infiltration within the demineralized dentin results in a weak

{23.24.25)

collagen-rich zone susceptible to microleakage or nanoleakage.

Femoval of the collagen fibrils with a deproteimizing agent such as sodium

hypochlorite (NaOCl} may facilitate the infiltration of adhesive resins into a dentin

Page 2
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(26 27T i g o b a -
substrate 2527 Depending on the specific composition of each dentin adhesive,

applicattion of NaOCl may etther increase or decrease the dentin bond

YR I
strengths_‘-“s‘"g“ .

Hence, this has been undertaken that to compare and evaluate the effect of NaOCl on

the shear bond strength of different bonding systems available.

Page 3
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Aim and Objectives

ATN:

ety

To evaluate and compare the effect of sodium hvpochlorite on the shear bond

strength of different bonding systems: an 1n- vitro study.

OBJECTIVES:

L

To evaluate the effect of 3% sodium hypochlorite on shear bond strength of
One coat bond (7.0).

To evaluate the effect 3% sodium hypochlorite on shear bond strength of
Tetric + N- bond umversal

To evaluate the effect of 3% sodium hypochlorite on shear bond strength of
Prime & bond universal.

To compare the effect of 3% sodium hypochlorite on shear bond of One
coat bond (7.0) _ Tetric + N-bond umversal and Prime & bond umiversal

bonding agent.

Page 4
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REVIEW OF LITERATURES

_ Inaba D, Ruben J, Takagi O, Arends J. {1996}31 investigated the influence of

orgamic material removal from artificial dentine lesions by means of NaOCl
pretreatment on subsequent remineralization with and without fluoride. They
concluded that the remineralization showed that pretreatment with a 10% NaOCl
solution for 2 min. increased lesion remineralization After NaOCl treatment, the
amount of accumulated muineral increased by about 27% without F in the
remineralization solution, and by about 4% with 10 ppm 1n solution. The removal of
organic materials from dentine lesions 15 an inferesting approach to enhance

remuneralization.

Vargas M A, Cobb D S, Armstrong S R (1997)" evaluated the effect of a 2-minute
exposure of 3% NaOCI following acid conditioning of the dentin on the shear bond
strength for two adhesive systems and to examime the ultra structure of the resin
dentin interface under SEM. They concluded that A 2-minute exposure of dentin to
3% NaOCI following acid conditioning of the dentin had no significant effect on the
dentin shear bond strength for Scotchbond Multi-Purpose, but significantly increased
the bond strength of All-Bond 2 specimens. The interfacial structure of the dentin to
restn bond for two denfin treatments and two adhesive systems was studied

motrphologically under the scanning electron microscope.

. Roberts HW, Karpav RL Mulls S E, (ZI]I]I]}”" evaluated the effect of four proposed

antunicrobial agents used m dental umt waterlines on dentin bond strength. The
authors used a fifth-generation dentin-bonding agent to bond composite cylinders to

molar dentin surfaces.. They proposed antimicrobial agents reduced dentin bond

Page 5
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strength. Proposed waterline treatment regimens of a diluted mouthrinse and
chlothexidine significantly reduced dentin bond strength compared with sodmum

hypochlorite and citric acid regimens.

Perdiza J, Lopes M, Geraldeli 5, Lopes G C, Godovy F G {II]I][I}3l determined the
effect of a commercial 10% NaOCl gel on the dentin shear bond strengths and HL
ultra-morphology of two simplified dentin adhesives They results showed that the
increase 1n the NaODCl application time resulted in a progressive decrease in shear
bond strengths for both dentin adhesives. For Single Bond, the application of AD Gel
for 60 s resulted 1n a reduction of bond strengths to 38% of that obtained for the
control. For Prime &Bond NT, the mean bond strength obtained when AD Gel was
apphied for 60 s was 31% of that obtained for the control. The integrity of the collagen
fibrils left exposed upon acid-etching plays a major role i the mechanism of adhesion
of the specific adhestve systems tested 1n this studv. The intermingling of the adhestve
monomers with the filigree of collagen fibers or HL should still be considered the

paramount dentin bonding mechanism.

Osorio R, Ceballos L, Tay F, A Miguel, V Cabrerizo, T Manuel (2[](31]35 evaluated
the effect of sodium hypochlorite (NaQOCl) treatment on dentin bonding by means of
comtact angle (CA). shear bond strength (SBS). and microleakage (ML)
measurements: Ultrastructure and nanoleakage (NL) of the interfaces were examined
by transmission electron microscopy (TEM). For CA, 5BS, and TEM evaluation,
human molars were sectioned to expose dentin surfaces and were either acid-etched
(33% H3PO4) or further treated with 3% NaOCl for 2 min before the application of
single Bond adhestve. The results showed that CA values decreased after acid etching

and even more after NaDCl treatment. NaOCI treatment produced lower SBS than

Page 6
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acid-etched dentin. Both ML values and NL manifestations were similar for NaOCl-
treated and acid-etched dentin. NaOCl did not completely remove the collagen matrix.
NL was manifested along the base of hyvbnd lavers and within the polyalkenoic acid
copolymer in both groups. Adverse chemical interactions could have occurred
between the remnant collagen matrix and'or mineralized dentin after NaOCl
treatment. There is no additional advantage in using NaOCl treatment with this

adhesive.

Castro AK B B B D, Amaral C M, Ambrosano G M B, Pimenta LA F (Iﬁﬂi)aﬁ
determined the effect of 10% NaOCl-gz2l on the dentin shear bond strengths (SBS) of
three hvdrophilic adhesive systems. One-hundred and twenty bovine incisors were
mounted, polished with 320 to 600 - grit AI203 paper and randomly divided 1t 6
groups (n=13): G1 - Single Bond applied according to manufacturer s mstructions;
G2 — 10% NaOCl gel + Single Bond; G3 - Prime & Bond 2.1 used according to
manufacturer s instructions; G4- 10% NaOCl gel + Prime & Bond 2.1; G5 - Gluma
Dne Bond used according manufacturer’ s instmuctions; G6- 10% NaOCl-gel + Gluma
One Bond. They concluded that Collagen removal significantly increased the SBS of
Gluma One Bond. but did not affect the SBS wvalues of the other adhezives. The
influence of 10% NaOC{l gel in bond strength values mayv be dependent on the

adhesive systems applied.

/. Sumg EC, Tai ET, Chen T, Caputo AA (EUUE]“’T evaluated the effect of urigation

solution of different purity levels on the shear bond strength of a hvbrid composite to
dentin  The effect of wrrigation solution on shear bond strength of various dentin

bonding agent to a single composite were determined in vitro and 1t was concluded

Page 7
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that the bond strength to dentin of a hyvbrid composite imrigated with sodmm

hypochlorite was dependent on the dentin bonding agent used.

. Pecora N. Yaman P. Dennison J. Herrero A [Iﬂﬂljsg evaluated the shear bond

strength of 3 single —bottle adhesives with theiwr multistep counterparts. They
concluded all bonding agents tested resulted 1n higher mean shear bond strengths
when tested with the ultradent testing device compared with the unrestricted knife
The single-step bonding agents exhibited men bond strengths comparable to their

multistep counterparts.

Gomez N U, Reis A, Carrilho M E D O, Loguercioc A D, Filho L E R(2003)*
evaluated the bond strength to superficial (5U) and deep (D) dentin, accessed via
apical (DA) or occlusal (DO), using One-5tep adhesive svstem applied according to
the manufacturer’s instructions (C) or following deproteimization with 10% sodium
hypochlorite (H) for 60s, after acid etching. They concluded that: 1) bond strength
values were higher in superficial dentin, 2) no difference was found between the two
deep substrate preparations, and 3) the application of sodium hypochlorite following

dentin acid etching may reduce bond strengths.

Ozturk B. and Ozer F {Il]l]d‘l}w evaluated the effects of 5% NaOCl on bond
strengths of four bonding systems— Clearfil SE Bond, Prompt L-Pop. Prime&Bond
NT, and Scotchbond Multi Purpose Plus—to pulp chamber mesial walls. In general,
NaOCl application decreased the bond strength values of the bonding agents. Both
Clearfil SE Bond and Prompt L-Pop without WaOCl showed higher bond strength
values than the other bonding groups. In NaOCl-applied groups, Clearfil SE Bond had

the highest bond strength They concluded that self-etching bonding svstems are more
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successful than the other svstems in bonding to pulp chamber dentinal wall and that

NaOCl reduces bond strength.

Vongphan N, Senawongse P. Somsirt W, Harnirattisai C (EEI}S}“ determined the
micro tensile bond strengths of total etching adhesive systems to pulpal chamber wall
dentme after treated with various trrnigants. They concluded that Sodium hvpochlornte
significantly reduced the bond strengths of the adhesive when a total-etching was
apphied. The application of sodium ascorbate on sodium hypochlorite treated dentine

significantly improved the bond strengths.

- Manjunath MK, Vinutha M {Zl}I]T}u evaluated the effect of NaOCI on shear bond

strength of two fifth generation single bottle adhesive agents on demineralized and
remineralized dentin surfaces. They concluded that bond strength wvalues to
demineralised dentin surface both without and NaOCl application Sodmum
hyvpochlorite 1s an effective deproteinizing agent and its application results 1n the
formation of a reverse hybrid layver. This formed a more stable interface and would

delay the process of hydrolytic degradation overtime.

_Cecchin D, Farina A P, Barbizam J V B, Paranho M P G. Carlim1 B (Iﬂll}ﬂ

evaluated the bond strength of a total-etching adhesive system to dentin wrrigated with
1% sodium hypochlorite (NaOCl) and ethylene diamine tetraacetic acid 17% (EDTA).
Thev concluded that the application of the NaQCl imgating solution significantly

decreased the bond strength values. The use of NaOCl followed by EDTA resulted 1n

bond strength values not statistically different from control group.

Chaharom M E E, Kahnamoii A M, Kimyai 5 and Moghaddam M H (2[!11]“

evaluated the effect of sodium hypochlorite (NaOCl) on the shear bond strength of
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fifth and seventh —generation adhesive resins to coronal dentin. They concluded the
use of NaOCl reduced the shear bond strength of fifth and seventh-generation
adhesive resins to dentin and there was no difference in the shearing bond strength of

both adhesive resins.

"Rosa A C M V., Goncalves M, Orsi IA, Miami P K (2!'.}11]4E evaluated the dentin

shear bond strength of four adhesive svstems (Adper Single Bond 2. Adper Prompt L-
Pop, Magic Bond DE and Self Eich Bond) i regards to buccal and lingual surfaces
and dentin depth. They concluded that bond strength 1s affected by adhesive and
dentin depth. The dental adhestve systems had a significant mfluence on shear bond
strength: The ASB2? demonstrated the highest mean wvalues and the SEB had the
lowest for all dentin depths evaluated. The dentin depth adversely affected the
bonding mechamsm. The dental surface did not affect shear bond strength at the

dentin-resin interface.

Aguilera F 8. Osorio R. Osorio E, Moura P, Toledano M (2[511}45 evaluated the
effect of sodium hypochlorite (NaQOCl) treatment on dentin bonding by means of
shear bond strength (SBS) measurements when using Prime &Bond NT (PB NT)
adhesive. They concluded that the use of 3% NaOCl for 2 min after dentin
demuneralization when PB NT was employed did not improve the bond strength to
dentmn. probably due to nanofiller content and/or oxidative changes on collagen-

depleted dentin.

- Gowda L. Mohan Das U (Iﬂll}” evaluated the efficacies of 1% 2 5%, 3% and 10%

NaOCl at 30, 60 and 120s on etched primary dentin. They concluded that the higher
concentrations of NaOCI solutions (3% and 10%) produced significant changes in the

etched primary dentin. The lugher the concentration of the NaOCI solution, the lower
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can be the time for the application of the solution for the complete removal of

collagen fibrils.

Dontula B S K. Nagaraj B. Danda N (EGIE)” evaluated the effects of different
concentrations of sodium hypochlorite applied for 30 seconds on acid etched dentin
on the shear bond strengths of an acetone-based adhesive 40 freshly extracted molars
were used as specimens to evaluate shear bond strength of composite to sodium
hyvpochlorite (NaOC1)-treated dentin using Prime and Bond NT dentin bonding agent
after 10% NaOCl1 (Group I), 3% NaOCl (Group II}, 2.5% NaOC1 (Group III} and No
NaOCl (Control) treatment. They concluded that Highest shear bond strength values
were demonstrated by Group II 1e. 3% sodium hypochlorite treatment group. This
could be because of partial decollagenation and formation of an optimum hyvbnd

layer.

- Mathai V, Angelo MC, Javakumar K, Babu KS (2013}"9 evaluated dentin shear
bond strength with and without sodium hypochlonte (NaOCL) application using
three adhesive systems. It was found that the dentin shear bond strength of Prime and
Bond NT (Acetone based) increased after Sodium hypochlorite application while that
of Single Bond and Clearfil SE bond (Alcohol based) decreased after Sodium

hypochlonite application

- Mohanbabu V, Mala K, Privadharshini I (lﬂli}sﬂ evaluated the importance of
collagen fibnls 1 the adhesion of different self-etching adhesive materials to dentin
They concluded that the results revealed that the collagen fibrils are not required for
adheston and their removal improves the marginal seal of G-Bond, an acetone based

dentin bonding svstem
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_Afshar H. Nakhjavani Y B, Taban S R. Baniameri Z, Nahvi A (Iﬂlﬁ)ﬂ conducted

a study to check the push bond strength of a total etch and self- etch bondmg system
to intracanal dentin of primary anterior teeth. Thev concluded that all three bonding
agents are recommended for use with composite posts in PAT. However, due to high
technical sensitrvity of the total etch system single or two- step self etch systems may

be preferred for uncooperative children

22 Francescantonio M D, Nurrohman H. Takagaki T, Nikaide T. Tagami J,

Giannini M (2()15]5: valuated the effects of 10% NaOC] gel application on the
dentin bond strengths and morphology of resin-dentin interfaces formed by three
adhesives. Thev concluded that 10% NaOC1 changed the morphology of bonding
interfaces and 1ts use with etch- &-rinse adhesives reduced the dentin bond strength.
Formation of ABRY was matenal- dependent and the interface morphologies were

different among the tested materials.

23 Chandrashekhar S, Patil S. Abraham S, Mehta D.Chaudhari S, Shashidhar J

(1013}53 evaluated the difference of shear bond strength to pulp chamber dentin
treated with sodium thiosulfate and proanthocyanidin (PA). They concluded that the
use of Na:5;03 and PA can significantly increase the bond strength of composite resin
to NaOCLEDTA treated dentin, allowing adhesive restorations to be immediately

applied after endodontic treatment.

_Ahmed AA, Hassan M M, Abdalla A T {IGIS)‘:J' determined the dentin bonding

ability of three new universal adhesive systems under different etching modes using
microshear bond strength (uSBS). They results showed that the universal adhesives,

Fururabond U and Tetric N-Bond Universal i total-etch mode showed significantly
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higher nSBS values than in self-etch mode. Single Bond Untversal did not show any

significant difference m pSBS between the total -etch mode and self-etch mode. They

concluded that Performance of umverzal adhesives was szhown to be

material-dependent. The results indicate that universal adhesives used on dentine

performed better in total - etch mode than self-etch mode.

2% Meshki R, Zarouni F, Sarikhani P (2{]]9]55 evaluated the affect the dentin

properties and bond strength to resin materials and the effect of sodium hypochlorite
and sodium ascorbate on shear bond strength of composite to dentin of primary
teeth. They concluded that sodium hypochlorite (3.25%) reduced the shear bond
strength of composite to  dentin and the used of 10% sodiom ascorbate could

compensate for the reduction of bond strength.

26_Arslan S, Balkava H, and Cakir N N (?’..«!]151}.-55 evaluated the effect of etidronic acid

on bond strength to coronal dentin. A total of 73 human mandibular molars were
sectioned 3 mm below the occlusal surface and then randomly divided into five
groups according to irrigation solution used (= 13): Group 1: 3 ml 2.3% sodium
hypochlorite (NaOCl) +5 ml distilled water; Group 2: 5 ml 2. 3% NaOCl + 3 ml 17%
ethylenediamine tetraacetic acid (EDTA); Group 3- 10 ml mixture of 3% NaOCl and
18% 1-hydroxvethylidene-1_ 1-bisphosphonate (HEBP): Group 4: 3 ml mixture of 3%
NaOCl and 18% HEBP + 5 ml 17% EDTA; and Group 3: 5 ml mixture of 3% NaOCl
and 18% HEBP + 3 ml distilled water They concluded that HEBP adversely affected

the bond strength of the tested adhestve to coronal dentin.

. Cardoso G C D, Nakanishi L. Isolan C P, Patricia dos Santos Jardim P D 5. R

Moraes R R D (2019)°7 evaluated the immediate and 6-month dentin bond strensth
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of universal adhesives used in etch-and-rinse or self-etch bonding strategies. The
adhesives tested were Ambar Universal. G-Bond, Single Bond Universal, Tetric N-
Bond Universal, and Ybond Umiverzal Gold standard adhesives (Scotchbond
Multipurpose Plus and Clearfil SE Bond) were controls. Microtensile dentin bond
strength (n=>5 teeth), pH. and C=C conversion (n=3) were evaluated.. They concluded
that the bonding performance of universal adhesives to dentin is material dependent.
Most adhesives had stable dentin bonds with results comparable to the gold standard
matenials, particularly when applied in the self-etch mode. In general. it seems the use

of untversal adhesives in dentin should not be preceded by phosphoric acid etching.

- Chaunhan U, Dewan R, Goval N (z (2020) 5% evaluated and compared the shear bond

strength of the fifth, sixth, seventh, and eighth generations of bonding agents. Forty
freshly extracted premolars were selected and assigned into five groups: group [—
fifth-generation bonding agent (Swiss TEC SL Bond), group [I—smth-generation
bonding agent (One Coat), group III—seventh-generation bonding agent (One Coat
7.0), group IV—=eighth-generation bonding agent (One Coat 7 Umiversal), and group
V—=control group. The results showed that maximum shear bond strength was found
inn the eighth generation of bonding agent followed by the fifth, seventh, and lastly,

the sixth generation.

29 Ganesh AS (2&21]59 evaluated and compared the shear bond strength of composite

resin to dentin using eighth generation dental adhesive (G Premio Bond) with fifih,

sixth, and seventh generation dentin adhesives. That was the highest value of shear
bond strength was obtained from (G-Premio Bond (eighth generation) and concluded
the G-Premio Bond (eighth generation) showed effective shear bond strength than

other bonding agents.
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_Nagpal R. Tewan S, Gupta R {Zﬂll}ﬁu evaluated the effect of collagen removal and

sodium ascorbate treatment of acid etched demtin on the mucroleakage and
ultrastructure of resin-tooth interface under moist and dry conditions using an
acetone-based 1 bottle adhesive system. The results showed that of the dye
penetration were analyzed with Kruskal-Wallis non-parametric analvsis followed by
the Mann-Whitney U test at a sigmificance level of p=0.03. After acad etching, the
conventional acid etched groups and groups with NaOCl treatment demonstrated
extensive leakage. Sodium ascorbate treatmenmt of the NaOCl-treated dentin
significantly reduced microleakage. No statistically significant difference between
moist and dry bonding was observed in all groups. Although resin tag penetration
improved in both the NaOCl-treated and NaOCl/'ascorbate-treated groups, an absence

of gap at the resin dentin interface was observed only for the NaOCl'ascorbate-treated

TOuUps.
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Materials & Methodology

MATERIALS & METHODOLOGY

The present m-vitro study was conducted in the Department of Conservative
Dentistry and Endodontics, Babu Banarasi Das College of Dental Sciences,

Lucknow in collaboration with CIPET, Lucknow.

In the prezent sudy. 60 human mandibular premolars were taken into consideration

after accomplishing the inclusion and exclusion criteria

The following inclusion & exclusion criteria were set to select the teeth:

INCLUSION CRITERIA;

Non canous, sound and intact single rooted human premolar teeth were selected

EXCLUSION CRITERIA;

® Teeth with any crack caries or calcification:

* Teeth with any developmental anomaly.

Following materials and armamentarium were used:
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TABLE-1

MATERIALS AND ARMANMENTARIUM USED

5. No. Material & Armamentarinum Manufacturer
1. Ultrasonic Scaler with tips Coltene, (Switzerland)
Lo Straight hand piece Marathon, (Korea)
3. Diamond disc & Mandrel Horico (Germany)
4 3% Sodium hypochlorite Wichal, (Indiz)
(NaDCl)
57} Micromotor and control box Marathon, (Korea)
& Measuring Scale (stainless
gteel) Divider. cotton and e
Glass jar
T 7™ Generation of one coat Coltene Whaledent, (USA)
7.0 bond
g. Tetric =N bond universal Tvoclar .‘."Iivadem: { Schaan Liecﬁtenstei_n}
. Prime & Bond Universal Dentsply, (Germany)
10. Applicator Tips Dentsply, (Germany)
11. LED curing light (Tvoclar Vivadent Blue phase N)
i Composite mnstrument kit GDC. India)
13. Silicone carbide paper) Mohan Ltd. (India)
14. Cement Spatula
15 Tweezer GDC. {India)
16 Chip Blower (R&D Impex International)
IT. Petroleum jelly (Vaseline) (Umited States)
18. Modelling wax Shiva Products, (India)
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19 Tetric N- Ceram Composite Ivoclar Vivadent, (Schaan Lischtenstein)
20: Pink Orthodontic resin Pyrex (India).
21. Instron Universal Testing PTC/083/ME -Instron Industries, (USA)

Machine
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DISTRIBUTION OF SAMPLES

GROUPS NO. OF SAMPLES TEST BONDING AGENT
GROUP Al 10 One Coat Bond (7.0)
GROUP A2 10 One Coat Bond (7.0) with 5%

Sodium Hypochlonte
GROUP Bl 10 Tetnic =N -bond universal
GROUP B2 10 Tetric =N -bond universal with
5% Sodim Hypochlonte
GROUP C1 10 Prime & Bond Universal
GROUP C2 10 Prime & Bond Universal with
3% Sodwm Hypochlorite
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METHODOLOGY

PROCEDURAL FLOWCHART

Sixty single rooted freshly extracted human premolars extracted for
Orthodontic/Periodontal reasons were obtained from the Department of Oral and
Maxillofacial Surgery, BBDCODS, Lucknow after obtaning patient consent.

Teeth were then cleaned for removal of any tissue remnants, plaque and
calculus using an ulirasonic scaler and stored in distilled water.

The teeth were then sectioned horizonially using a carborandum disc. At the level of
the cementoenamel junction to expose the dentin surface. The cut surfaces were
finished using silicone carbide paper to create a flat surface. The teeth were then
mounted in customm made acrylic moulds (sizelZmm length, 16mm height and
10mm width).

A Transparent Plastic mould with 4mm internal diameter and 4mm height was
prepared which was further used to fill the selected composite resin on the prepared
finished dentin surface of the samples.

All teeth were divided into 3 groups containing 20 sample each (AB and C
respectively), which is further divided info 2 subgroups (ie. Al, A2; B1, B2; and C1,
C2) containing 10 samples each.
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Sixty single rooted extracted human premolars
(n = 60)

Giroup A Group B Group €
One Comt Bond 7.0 [etric= N-Bond Limiversa nime & Bond Universs

- — W[y
n=21) n=2l =2

Subgroup Subgrouap Subgroup Subgroup Subgroup Subgroup
Al \2 Bl B2 Cl C2
=10 =11 =10 n=ti n=14

For Group Al, B, C1: respective bonding agents were directly applied to the
dentin surfaces.

For Group A2, B2, C2: the dentin surface was exposed to 5% sodium
hypochlorite for 2 mins and air dried. Afier which bonding agents of the
respective groups were applied.

For Group Al & A2- a layer of one coat bonding agent self eich was applied on
the dentin surface using micro brush applicator and gently scrubbed for 20
seconds followed by applying gentle air stream fo remove excess material and
then light cured for 10 seconds using curing light.

For Group B1 & B2- a layer of Tetric +N bond universal adhesive bonding agent

self etch was applied on the dentin surface using micro brush applicator and then

gently scrubbed for 20 seconds followed by applying gentle air stream to remove
excess material and then light cured for 10 seconds using curing light.
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for Group C1 & C2- a layer of Prime & bond universal bonding agent self etch
was applied on the denfin surface using micro brush applicator and genily
scrubbed for 20 seconds followed by applying gentle air stream to remove excess
material and then light cured for 10 seconds using curing light.

These restored specimens were subjected to shear bond strength test using
Instron Universal Testing Machine. Samples were mounted horizontally on the
machine platform and load was applied vertically at a cross head speed of 0.5
mm/min until the specimens fractured under stress load.

¥

Where, F is peak load at failure in newton (N), d’ is the specimen surface area (=
3.14, d=diameter of specimen in mm). The data was tabulated and stafistically
analyzed to compare the shear bond strength of the three tested groups.

The shear value (peak load at failure) was recorded for each sample. The shear
bond strength (SBS) in megapascals (MPa) was calculated using formula:
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FIGURE- ARMAMANTERIUM
(Fig-1) (Fig-2)

Samples used in this study Micromotor,straight hand piece
corborundum disc teflon old{4x4mm)

RARLATARALAAT,
AU B RIALLL

WUALULILL
NTAALAL AL

(Fig-3) (Fig-4)

Armamentarium for Sample preparation Decoronation of samples
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(Fig-3)

Resin block

(Fig-6)
Light cure units (Iveclar vivadent blue phase N)
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(Fig-7) (Fig- 8)
Selfcure.Acrvlic Composite Instruments
Resin,

(Fig- 9)

Baseline. Dapendish, Cement Spatula
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(Fig- 10)

Sodium hypochlorite

(Fig -11)

Bonding Agents, Composite, Applicator Tips
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GROUP AMETHODOLOGY

(Fig-12) (Fig-13)
Disposal of One Coat Bond (7.0) Application of 5% Sodium
hypochlorite

(Fig -14) (Fig -15)

Application of bonding Light curing done

agent for 10 secs

Page 27



Materials & Methodology

(Fig -16) (Fig-17)

Placement of composite Light curing done for 40 secs

(Fig-18)

Completed 20 samples group Al. A2 with composite flow

I Y I Ty Y

pu—

Hed didid LS
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GROUP EMETHODOLOGY

(Fig -19) (Fig -20)
Disposal of Tetric” N-bond Application of 5% Sodium
universal hypochlorite

(Fig -21) (Fig -22)
Application of bonding ligcht curing done for
agent 10sec
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(Fig -23) (Fig -24)

Placement of composite Light curing done for 40 secs

(Fig -25)

Completed 20 samples group Bl, B2 with composite flow
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GROUP C METHODOLOGY

(Fig -26) (Fig-27)
Disposal of prime and Application of 5% Sodium
bond universal hypochlorite

(Fig -28) (Fig -29)
Application of bonding ligcht curing done for
agent 10secs
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(Fig -30) (Fig -31)

Placement of composite Light curing done for 40 secs

(Fig -32)

Completed 20 samples group C1. C2 with composite flow
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(Fig -33)

Universal testing machine (instron 3382)
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Observations & Results

OBSERVATIONS & RESULTS

The results obtained were tabulated. Descnipttve and analytical statistics were
done The normality of data was analyzed by the Shapiro-Wilktest As the
datafollowed normal distribution the parametrictests were used to analvze the data
The one-way analvsis of vanance (ANOVA) testwas used to check mean differences
amongthe groups. Post hoc analysis was done using Tukey’s HSD test. The paired t-

test was done to evaluate mean differences wherever appropriate.

Software: SPSS (Statistical Package for Social Sciences) Version 240 (IBM

Corporation, Chicago, USA})

Post hoc analvsis

Post hoc (Tafter this™ i Latin) tests are used to uncover specific
differences between three or more group means when an analvsis of varance

(ANOVA)F test 1s significant.

The P-value

The p value 15 calculated based on the Null distribution. which is a theatrical
distribution of the test statistic when the null hypothesis 1s true. The commonly used

null distributions.

Interpretation of p-value

The p-value indicates how probable the results are due to chance.
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p=0.03 means that there is a 3% probability that the results are due to random chance.

p=0.001 means that the chances are cnly 1 1n a thousand.

Statistical inferences indicating the strength of the evidence comresponding to different
values of p are explained as under-

Values of p
p =0.10 Mo evidence agamnst the imill bypothesis
005 <p<010 Weak evidence agamst the mmll hyvpothesis

0.01 <p <005 Moderate evidence against the oull hypothesis

0.05 <p<0001 Good evidence agamst null hvpothes:s
0001 < p< 0.01 Strong evidence agamst the mill hypothedas

p = 0.001 Very sorong evidence agFamst the oull lnvpothesis

Table 3: Companson of shear bond strength among the three control groups

CGroups N Aleam S5BD. SE 95% CL Min. Max  P-value

Group I 10 834 D58 018 8.12-897 774 940 <0.0017

Group TI 10 7.8l 047

i
o
(&)

127-78

LAy
o
[ 5]
=]
=]
[ ]
Lad

GroopIl 10 1052 021 006 107711067 1061 1130

“P-value derived from one-way ANOVA test: "significant at p = 0.053

The shear bond strength among the three control groups were evaluated and
compared. Analysis done by one-way ANOVA showed statistically significant
differences (p=0.001) 1n the mean shear bond strength. The shear bond strength of
group III — Prime and Bond Universal was the highest (10.92 £ 0.21) followed by
group I - One Coat Bond 7.0 (8.34 £ 0.539) and group II — Tetric + N- Bond Universal

(7.61£047).
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Table 4: Post hoc pair wise comparison of shear bond strength among the three

control groups

Groups

MDD, 95% C.L

P-value

Group Ivis Group I

Group I vis Group I

Group IT v's Group 11

093 042-144

237 -1388-186

331 -3.31-280

<0.001"

=0.001"

<0.001"

“P-value derived from Tukey's HSD post hoc test: ;_sign.iﬂcam atp = 0.03

The post hoc pair wise comparative analysis also showed significant

differences 1n mean shear bond strength among the three control groups. When group

I was compared with group II. a mean difference of 0.93(93% CI 0.42-1.44) was

found which was statistically sigmificant (p=0.001).

When group I was compared

with group 11, a mean difference of -2.37(93% C.I -2 88--1 86) was found which was

statistically significant (p<<0.001). When group I was compared with group III. a

mean difference of -3.31(953% CI1 -3.81--280) was found which was statistically

stgnificant (p<0.001).

Table 5: Comparison of shear bond strength among the three experimental groups

Groups N Mean S5D. SE 95%CL Min. Max F-value P-value
Group I 10 262 054 017 12231301 1158 1330 194627 <0001
Group I 10 114 068 021 105561194 1036 1238

GoupII 10 1607 035> 011 15821632 1547 1663
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“P-value derived from one-way ANOVA test; 'significant at p< 0.03

The shear bond strength was evaluated & compared among the three
experimental groups. The analysis done by one-way ANOVA showed statistically
significant differences (p<0.001) 1n the mean shear bond strength The shear bond
strength of gronp Il — Prme and Bond Umversal was the highest (16.07= 0.33)
followed by group I -One Coat Bond 7.0 (12.62= 0.54) and group II — Tetric + N-

Bond Universal (11.43+ 0.68).

Table 6: Post hoc patr wise comparison of shear bond strength among the three

expenimental groups
Groups ALD. 95% CL P-value
Group I v/'s Group 1 1.16 D36:1.77 <(.0017
Group I v's Group I 343 405284 <0.001"
Group IT vi's Group 111 <482 322401 <0.001"

“P-value derrved from Tukey s HSD post hoe test: :_sign.ifr.cant atp =003

The post hoc pair wise comparative analysis also showed significant
differences in mean shear bond strength among the three expenimental groups. When
group 1 was compared with group II, a mean difference of 1.16{93% C.I 0.56-1.77)
was found which was stanstically sigmificant (p=0.001). When group I was compared
with group III. a mean difference of -3 45(95% C1I —4.03--2 84) was found which was
statistically significant (p<<0.001). When group Il was compared with group III, a
mean difference of -4.62(93% C.IL —-3.22--401) was found which was statistically

significant (p<0.001).
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Table 7: Evaluation of the effect of 3% sodium hypochlorite on shear bond of One
Coat

Bond7 0.

Groups N Mean 5.D. =X, MBD. 953%CL t-value Pvalue

Group I 10 834 B:59 0.13 -4.07 470344 14350 <0.001"

Group I I 1262 034 017

“P-value derrved from paired t-test: +si@iﬁcaﬂt atp < 0.03

The effect of 3% sodium hypochlorite on shear bond of One Coat Bond 7.0 was
also evaluated and analysed the paired t-test. A statistically significant difference
{p=<0.001)was found in their mean shear bond strengths The mean shear bond
strength of One Coat Bond 7.0 experimental group (12.62 £ 0.34) was significantly

more than the control group (8 34= 0.39).

Table 8: Evaluation of the effect of 3% sodium hypochlorite on shear bond of Tetric
+ N-Bond Universal

Groups N  Mean 5.D. 5E; MD. 55%CL t-value P-value

Gropp I I el 047 0.15 384 432335 -18.036 <001

Group I 10 1143 0.68 0.21

"P-value derived from paired t-test; ?si@iﬂcam atp<=0.05
The evaluation of the effect of 3% sodium hypochlorite on shear bond of
Tetric — N-Bond Universal was done. The analysis done by patred t-test showed

statistically significant differences (p=<0.001) 1n the mean shear bond strengths. The
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mean shear bond strength of Tetric + N-Bond Universal expenimental group (1143 £

068} was significantly more than the control group (7.61= 0.47).

Table 9: Evaluation of the effect of 3% sodium hypochlorite on shear bond of Prime
and Bond Universal

Croups N Mean 5.D. S.E. MD. 9% CL i-value P-value

Group T 1o 1092 .21 0.06 -5.15 -5 48481 -34880 <0001

Group IIT 10 16.07 D35 0.11

“P-value derived from paired t-test, ?sigﬂiﬁcaﬂt atp=0.03

The evaluation of the effect of 3% sodium hypochlorite on shear bond of
Prime and Bond Universal was done The analysiz done by pawred t-test showed
statistically significant differences (p=0.001) in mean shear bond strengths. The mean
shear bond strength of Prime and Bond Universal expenimental group (16.07 £ 0.33)

was significantly more than the control group (10.92=0.21).
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Graph 1: Comparison of shear bond strength among the three control groups

Shear Bond Strength Among The Three Control Groups
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Note: The error bar represents standard deviation

Graph 2: Companison of shear bond strength among the three expenimental groups

Shear Bond Strength Among The Three Experimental
Groups
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Observations & Resulfs

Graph 3: Evaluation of the effect of 3% sodium hypochlorite on shear bond of 78
Generation One Coat Bond
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Graph 4: Evaluation of the effect of 3% sodium hypochlorite on shear bond of Tetric
+ N-Bond Universal
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Graph 5: Evaluation of the effect of 3% sodium hypochlorite on shear bond of Prime
and Bond Universal
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Graph 6: Comparison of shear bond strength among the three control and
experimental groups
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Observations & Results

Graph 7: Evaluation of the sffect of 3% sodium hyvpochlorite on shear bond among
the three groups
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DISCUSSION

The presemt in-vitro study was conducted in the Department of Conservative
Dentistry and Endodontics. Babu Banarasi Das College of Dental Sciences. Lucknow

in collaboration with CIPET. Luckniow.

The aim of this study was to evaluate & compare the effect of sodium hypochlorite on

the shear bond strength of different bonding svstems.

In the present studv, 60 human mandibular premolars were taken into consideration

after accomplishing the inclusion and exclusion criteria.

An intact coronal seal 15 important for successful endodontic therapy. However,
coronal dentin 1s subjected to various medicaments, irrigants, which have different
surface tensions, wettability, and different mechanism of action Factors with such

; s ] ; 61,62
regional differences i dentin structure make bonding difficult.

Asthana G et al the zone in which resin of adhestve system micromechanically

interlocks with dentinal collegen 1s 'HYBRID LAYER™®

The hybnid laver disappeared and no erosion lesion was found at the interface after
3% NaOCl. The hybridization produced by etch-and-rinse adhesives 13 not a uniform
laver, espectally with respect to the existence of nano spaces within the hvbrid laver,
which correspond to dentin etched without monomer mfiltration and filled with water
Of organic solvents®™ When 3% NaOCl was applied to etched dentin. the exposed
collagen fibrils were removed and the adhesives were unable to penetrate into
underlying dentin, which resulted i no hybnd layer formation” However, it was
possible to note that there was a good contact without gaps between adhestves and

dentin.
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Formation of hybrid layer in integral part of dentin bonding The quality of hyvbrid
layer formed decides the strength of resin dentin interface the thicker and more
uniform hvbrid better 15 the bond strength, the uniformity in the formation of hyvbrid
iz also important. A uniform hybrid layer 1s seen with total etch technique where as
the hybrid layver formead with self etch technique 13 less uniform and discontinuous

with lots of u:l&l::rm;_63

Adhezion 1= defined as the mechanism that bonds two materials 1in intimate contact
across an mterface. The key element for adhesion 1z the inttmacy of the bond that
develops between the adhesive and the substrate. While effective adhesion to enamel
13 achieved with relative ease, adhesion to dentin poses a difficult challenge. This 15
partly due to the biological characteristics of dentin, namely its high organic content,
its tubular structure, and the presence of the dentin smear laver that forms

5869 z .
. Thus for effective bonding smear laver can

immediately after cavity preparation
be totally removed as in total etch techmique or it can be modified as in self etch
technique which leads to hybrnidization at resin-dentine interface by a molecular level
mixture of adhesrve polymers and dentinal hard tissues . Thus a new tvpe of single-
step self-etch adhesive that 1s categorizedas “umiversal” or “multi-mode™ These
bonding svstems can be used use both with and without acid pretreatment of enamel
surfaces. In order to overcome the lower bond strength to enamel reported for self-

etch adhesive systems, universal adhesives can be used with etther etch-and-ninse or

self-etch appmaches."]

In the present study one coat bond 7.0, Tetric — N- bond and Prime & bond universal

was applied to exposed dentin of freshly extracted premolar teeth.
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one coat bond 7.0 dentin bonding agent 1s {ina generation requires one step, where as

dual require two steps. Prime & bond universal g® generation dentin bonding agent
single dose system contaning naofillers 20nm have been mtroduced 1 an attempt to

increase bond strength *

Dr.Asthana G et al ,the advantages g™ generation dentin bonding agent that 13
prime & bond universal 1s All-in-one adhesives, user-friendly in that fewer steps are
required for the bonding Protocol and no rinsing 1s required. This 13 in favour of this

63
study.

One Coat 7.0 (seventh-generation bonding agent) performed better than the soxth-
generation bonding agent. Fewer components save time and minimize confusion and
no reapplication or waiting pertod is required. One Coat 7.0°s special formulation
demuneralizes the dentin and enamel surfaces, thus solubilizing the smear laver
withoit ever removing it from the open tubules. The end result 15 a low gap
formation, which prevents microleakage. Thiz study showed that One Coat 7.0

showed very low bond strength in comparison with the other bondmg agents. ~

Acc to Sr1 Ganesh A the seventh generation one bottle dentin bonding agent contains
2 hvdroxvethyl methacrylate (HEMA) monomer which iz absent mn the eighth

generation These Hydrophilic monomers produce a tough highly cross-linked

polymer network. HEMA attracts water. causing water sorption. hydrolytic

degradation. nano leakage, and decrease 1n bond s‘rrcngﬂ:r?:‘

One-step self-etch adhesive also called “all-in-one™ adhesive, which contains an
acid, pnimer, and adhesive components 1n one solution, allows one-step application

only. Over the last few vears, these adhesive systems have become increasingly
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papuiaruji_s. Furthermore, some studies exhibited less sensitivaty with self-etch
adhesives.as etch and rimse step is eliminated . Thus, a new type of single-step
self-etch adhesive, categorized as “uvniversal” or “multi-mode™ has been recently

introduced for patient care. These adhesive systems are recommended by dental

manufacturers for use both with and without acid pretreatment of enamel surfaces.”

Acc to S Ganesh A among the current generation of self eich adhesives the
manufacturers have so thought to eliminate the etching step or to include 1t
chemically in one of the other steps. A new. simplified adhesive system has been
introduced, that ts the seventh generation adhesive. Just as the Fifth generation
bonding agents made a leap from previous multi component systems to a rational and
easy to use single bottle system, the seventh generation simplifies the multitude of

sixth generation materials into a single component, single bottle system

NaOCl 1s a non-specific proteclvtic agent that effectively removes organic
compounds at room temperature. Tanaka ef al. demonstrated that the use of NaOCl
for surface treatment of etched dentin enhanced the shear bond strengths of dentin
bonding agents to dentin ° Saboia et al. reported that NaOC!| enhances the bond
strengths of acetone-based adhestves while ethanol based adhesives exhibited a
significant reduction 1n bond s‘m‘_ngths?g. NaOCl deproteinization increases the
surface roughness of dentin and s wettability. It exposes a labyrinth of lateral,
secondary tubules, which allows good mechanical retention. This substrate i3 also
rich in exposed hvdroxvapatite crystals and mayv result in a stable interface over
time™ . Inai ef al. have reported that acetone contamming adhesives imnteract strongly

: ; ; y .8l
with a treated dentinal surface that has a high mineral content
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Although 2 3% NaO(Cl 15 equivalent to 3% NaOCl in 1ts collagen dissolving ability,_ 1t
may be inferred that the application time may not have been adequate to produce high
shear bond strengths. The shorter application time mayv have caused insufficient
deproteimization of dentin. Hence, it mav be hypothesized that a longer application
time would be beneficial while using a 2 3% solution of NaOCl. 3% NaOCl applied
for 2min shows the highest shear bond strengths i this studv. Earlier studies by
Vargas MA &t al”. and Perdigao er al™. using 3% NaOCl for deprotemnization
reported the absence of hybrid laver following bonding when the application time
ranged from 1 to 2 minutes. However, in the present study, the application time was
only 2min It may be therefore hypothesized that, by reducing the application time of
3% NaOCl, complete deproteinization of the etched dentin does not occur. There may
be partial decollagenation of the dentin with remnants of collagen fibrils in the deeper
portion of the etched dentin®™ Probably 3% NaQCl treatment for 2nun seconds may
have retained some remnants of collagen fibnils which could enhance the
intermingling of adhesrve monomers with the filigree of collagen fibrils, thus forming
an optunum hybrid laver. For the control group, decreased shear bond strengths was
obtained. Probable reason for this could be due to the presence of a thick unsupported

collagen laver not properly infiltrated by the adhesive resin **

In the present study one coat bond 7.0 Tetric + N- bond and Prime & bond universal
was applied to exposed dentin of freshly extracted premolar teeth. The study shows
that the bond strength values for Prime & Bond universal was higher after NaOCl
treatment while the bond strength values of One coat Bond 7.0 and Tetric+ N bond

umiversal decreased following NaOC1 treatment
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Acc to Mathat V =t al. the positive effect of NaOCl on bond strength of Prime and
Bond universal may be explained by the higher diffusibility of acetone as well as 1ts
higher capacity to displace the water. Furthermore, removing collagen could improve
the contact of adhesive and hvdroxvapatite crystals by enhancing the dentin
permeability. In the case of One coar bond (7.0) and Tetric+ N bond vniversal, as
these adhesive systems diffuses more slowlv than acetone based svstems, this short
dwell time i1s insufficient to permit a full diffusion of the monomer 1n to the

substrate >

Among all six groups taken in this study Prime & bond unmiversal dentin bonding

agent has the highest shear bond strength.

Acc to Sr1 Ganesh A the Prime & bond contain methacrylovloxyethy! trimellitic acid
which 1z used as adhesion promoting monomer in G-premio bond Adhesive is
acetone 1s used as solvent which prevents the estenification of carboxyvlic acid groups,
thereby which improv the demmneralization and enhancing wetting. Acc to Joseph et
al. it contain nano sized cross-linking silica fillers which the mcreased the bond

9.1:rvength.le

Acc to Matha: V et al Prime & bond Universal after NaoCl treatment has higher bond
strength because of diffusibilty of acetone and hgher capacity to displace water.

Removing collagen enhance dentin permeability. =

Palivatharsi K et al the forces acting on the teeth have their own stress pattern and
every location on a tooth has a special stress behavior. In this study shear bond

strength was taken as in posterior teeth the junction between clinical crown androot
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bears shear components of stress. together with tension on the loading side and
compression on non-loading side during excursive mandibular movements. The
process of mastication 1s basically related to the shearing phenomenon and the true
nature of the adhesive strength of matenials at the tooth and restoration interface 1s
described as by the shearbond strength (SBS). SBS test 13 the most common method to
evaluate bond strength. as testing in shear mode 15 more climecally relevant and

relatively simple, reproducible, and widely accepted test *°

In the present study samples were subjected to SBS test using Instron Umiversal
Testing Machine (Model 3382, Instron (CIPET) following the 2003 ISO technical
specification 11405 at a cross-head speed of 05 mm/min until the specimens
fractured under stress load The shear force was applied perpendicular to the tooth
surface. to evaluate the shear bond strengths of composite resin to dentin using the

different dentin bonding ag\ems.?PIS
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CONCLUSION

The present 1n vitro study titled “A comparative evaluation of the effect of sodium
hypochlorite on the shear bond strength of different bonding svstems™ aimed to
evaluate and compare the effect of sodiom hypochlorite on the shear bond strength of
different bonding systems: One coat bond (7.0). Tetric + N- bond umversal. Prime &
bond universal
With 1n the parameters of the present study it can be concluded that Pnime and bond
showed the maximum shear bond strength as compare to One coat bond (7.0). Tetric
+ N- bond universal One coat bond showed the least shear bond strength.
When One coat bond (7.0). Tetric + V- bond universal. Prime & bond vniversal after
NaoCl treatment. Prime and bond Unitversal after NaDCl treatment showed the
maximum shear bond strength, One coat bond 7.0 after NaOCl showed the least shear

bond strength.

It can be concluded from the results of this study that among all six groups the dentin
shear bond strength of Prime and Bond universal (Acetone based) increased after
Sodmm hypochlorite application while that of One coat bond 7.0 and Tetnic + N-
bond umiversal (Ethanol based) decreased after Sodium hypechlorite application
However this being an in vitro study, it cannot mumic the in-vivo conditions. There 15
a requirement of more clinical trials using several dentin bonding agents to understand
the effectiveness of Sodium hyvpochlorite on etched dentin and subsequently its effect

on dentin shear bond strength
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