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Bond and rebond strengths

an ir vitro and in vivo evaluation

Hussain A OBAIDI *

ABSTRACT

New orthodontic adhesives should be put under vitro and vivo investigation to
evaluate their efficiencies and disadvantages, so that, Concise, No Mix and Right On
orthodontic adhesives were tested in vitro and evaluated clinically by treating (15)
cases. These adhesives were used in bonding (10) human sound extracted premolars
for each one according to the manufactures instructions, and then rebonded new
brackets to these tested teeth after cleaning and polishing.

The adhesive were used in bonding the brackets to the 40 teeth clinically ( five
upper dental arches) for each type, according to their manufacturer’s instructions.
The lowest number of failure brackets was within the use of concise adhesive.

The shear bond and rebond strength were measured in compression test
Machine in Mega Pascal (Mpa).

The results showed that the Concise adhesive had strongest bond and rebond
strength in vitro and clinically than that No Mix and Right-On adhesives and the later
adhesives had adequate bonds strength and more successful in bonding anterior -
brackets.

Key words: Orthodontic adhesives, bond strength, rebond strength.

Ladal)

LS ol (5l 5 (5 i) Ganidll puads o caag Aaal) dua siall A0S S sall
Lono—uy Lo pfite & iasd a8 Concise, No- Mix, Right on 4y sl 26301 o sall 13 1gh sl s
A al g i 5, e (10) S o Caddial 8 25D Jsall — Al pde Awad (15) dallesy
S day xel @ e p Sl claderd Wk g ale <0 diseall Gpay ) @l pualalls Aol e lia
leliay linll Calan aay S e s U jualay da gadall

i) L (o G9n ) (40) (ele gl i pealal gy (b Caariind 38 3husY) 3 gl

ey o 8 EEY) slaall Tyl Ty (5 8 S 520 ilasbei) sy g 55 JS1 ((osle o s
TS (R PRI SR WA TON (S FE

A Sl el Loyl 5 by 358 (5 581 Lsina el Concise A8l salall of il < ekl
L AS el day N g day (5 68 olShias ol a1 s No-Mix , Right-on oo U s Lotida

* Hussain Ahmed OBAIDI; BDS, MSc : Assistant Prof. Department of Pedodontics, Orthodontics &
Preventive Dentistry,College of Dentistry, University of Mosul, Mosul, IRAQ.

24



Al-Rafidain D. J. Bond and rebond strengths ... No.1, 2001

INTRODUCTION

Now a day there are many types of orthodontic adhesive in the markets. The
most efficient adhesive is the composite, composite is refereed to a three dimensional
combination of at least two chemically different materials, the inorganic filler had
been added to amount of binder consisting of a cross-linking polymerizable organic
resin (V.

The orthodontic composite adhesives can be divided into the chemically cured

and light cured, the cl.emically cured composite is that resin set rapidly when -

activated ®. The chemically cured composite (two pasts no mixed systems) had
recommended in bonding the orthodontic brackets . The light cured composite
adhesive had adequate bond strength and can fix the bracket with short light exposure
and wire can be placed immediately .

The aim of this study to investigate the shear bond and rebond strength of the
three chemically cured composite adhesives in vitro, and clinical evaluation of their
bond and rebond strength.

MATERIALS AND METODS

The materials are ~hemically cured composite adhesives; Concise (3M Co.
U.S.A.) No Mix (Dntarum Germany) and Right-On (T.P Co. U.S.A.), (60) Stainless
steel orthodontic brackets (T.P Co. U.S.A.), (30) human sound extracted premolars,
and Compression test machines (Soil Co. U.S.A.).

The teeth are divided in three groups, the first, second and third groups are
bonded with the brackets via, concise, No Mix and Right-On respectively according
to the manufactures instructions. Shear bond and rebond strengths are measured in
Mega Pascal (Mpa) by using the compression test machine.

The composite adhesives are investigated clinically by treating 40 orthodontic
brackets (5 upper dental arches) with each type and the number of brack -ts failure in
bonding & rebonding of brackets are recorded through (10) months of treatment.

The data are subjected to the descriptive analysis (mean and standard deviation)
and variance analysis (ANOVA, Duncan and Students t-test) at significant level
(0.05).

RESULTS

The mean shear bond strength of Concise had significantly higher than that of
No-Mix and Right-On; and there were no significant variation in shear bond strength
between the No-Mix and Right-On tables (1 and 2).
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Table(1): The mean shear bond strength in Mega Pascal and the standard deviation of

the composite adhesives.

Composite ~ Mean, Shear Bond :
Samples No. Standard Deviation
Adhesive Strength
Concise 10 13.85 +/--3.22
No-Mix 10 11.68 +/--3.82
Right-On 10 10.86 +/--3.24

Table(2): Variance aﬁalysis (ANOVA and Duncan’s test) of the shear bond strength

in Mega Pascal of the composite adhesives.

ANOVA Test Duncan’s Test ]
Mean
Sample Composite | Samples Shear ;
F Value | PR<F . Variance*
No. Adhesive No. Bond ‘
Strength

Concise 10 13.85 A
30 5.26 0.05 No-Mix 10 11.68

Right-On 10 10.86 B

* Variance: Same letters mean no significant and different letters express significant

difference at level (0.05).

The mean value of the shear bond strength of the Concise, No-Mix and Right-
On more than their shear rebond strength, but there were no significant difference
between the shear bond and rebond strength tables (1, 3 and 4).
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Table(3): The mean shear rebond strength in Mega Pascal of the composite adhesives.

Composite Mean Shear
Samples No. Standard Deviation
Adhesive Rebond Strength
Concise 10 12.24 +3.86
No-Mix 10 10.82 2 3.48
Right-On 10 9.76 +3.52

Table (4): Variance analysis by student’s t-test of shear bond and rebond strength

(in Mega Pascal) of the composite adhesives.

Significant
Composite Mean Bond | Mean Rebond
Samples No. Level At>
Adhesive Strength Strength
0.05
Concise 10 13.85 12.24 N.S.
No-Mix 10 11.68 10.82 N.S.
_Right-On 10 10.86 9.76 N.S.

N.S.: Means no significant difference

Clinical investigation of Concise, No- Mix and Right-On adhesives were
showed that the Concise had strongest bond and rebond strength than that No- Mix 7
and Right-On adhesives, when each adhesive is used in bonding (40) orthodontic
brackets for (10) months with showing adequate bond and rebond strength, and the

fiular bonded and rebonded brackets were 4, 6, 7 respectively, table (5).
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Table (5) Clinical investigation; brackets failure in bonding and rebonding with

composite adhesives.

No. of Fialur No. of Fialur
Composite No. of Period in :
Bonded Rebonded
Adhesive Brackets Month

Brackets Brackets
Concise 40 10 4 | -
No-Mix 40 10 6 | e
Right-On 40 10 6 1
DISCUSSION

The significant differences in bond strength between the concise ( two pastes
orthodontic adhesive ) & the Right-On adhesive is confirmed by Pender et. al.
(1988)®. While Smith & Shivapuja (1993)” were disagreed ; they found that the
Right-On adhesive had stronger shear bond strength.

The non-significant rebond shear strengths of the tested orthodontic adhesives
& their bond strengths were in accordance with the findings of other studies ®
when they investigated the shear bond & rebond strengths of the concise orthodontic
adhesive.

The clinical evaluation of the bond & rebond strengths of the tested
orthodontic adhesives showed that the concise orthodontic adhesive had less
instances of bracket failure & enough resistance to the highly masticatory force at
posterior teeth.

CONCLUSIONS AND SUGGESIONS

Concise orthodontics adhesive has the strongest bond and rebond strength than
No Mix and Right-On. No Mix and Right-On adhesives have adequate bond and
rebond strengths.

The Concise is highly recommended in bonding & rebonding posterior teeth
with orthodontic brackets.
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