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Abstract: Dentin bonding agents create stronger bonding between dental composites and dentin. But, 
none of them can prevent the microleakage. The important factors of progressing microleakage are the 
stress of polymerization shrinkage of resin composite and removal of smear layer in total-etch technique. 
The aim of this study was the evaluation of the effect of experimental method (modifying smear layer 
and etching of enamel margin) and comparison with the total-etch technique. In this experimental 
method, 60 extracted human molar teeth were disinfected. Then, class 5 cavities were prepared on the 
buccal surface and 1 mm above CEJ. The specimens were divided randomly to 6 groups with 10 samples 
in each group. The specimens groups were: 
1- Scotchbond Multi- Purpose Plus Adhesive System (S.B.M.P.P) +Tetric composite
2- S.B.M.P.P + Ariston composite
3- Ariston liner + Ariston composite
4- S.B.M.P.P without enamel and dentin etching + Tetric composite + rebonding with Flowable Tetric 
5- S.B.M.P.P without enamel and dentin etching + Ariston composite + rebonding with Flowable Tetric 
6- S.B.M.P.P without enamel and dentin etching + Tetric composite
After finishing and polishing, the specimens were termocycled, stained with fushin, sectioned within the 
specimens and evaluated for dye penetration with stereomicroscope. Wilcoxon Sign and Kruskal Wallis 
tests were used for statistical analysis.
Results showed that group 3 had microleakage more than groups of 1, 2 and 5 (P<0.0 5) and this 
difference was significant. There was no significant difference among the other groups. 
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$� �U% �	 $��Y �� �	 )�2�� Z%��� � N[0\� �� &"�
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) (���pH`�a�  (
�� �� ��E )�@� ���(F-,OH-,Ca+)
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 N���* ��Jc N&� �	 ����	�0%� ��s!"� ���s�!%�" �+�� <
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 ��8 �	 )���x%y � )���.�� ������ �� �� ��� N��n �	 '%�
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���� $�� �9"�a� �� 1�&� C���� �� R�0����0�� 
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 ��Y �	 ��8�* �� R�0����0�� 
���� >��!\�	 $.�

 p�" ���; $����x%y �� � $����.��)�,�: 
�!L��G+
�!L��G (
&8 �&��\� . 5�� �� �� $��7���;Total Etch ��7	 

$� &%�	)p�� � )�� ��7���;( 
���� >��!� ����� #
&%��	 R�0����0�� .

 ���2� �� $"��	 ���� ��7���; R�0����0�� >�s%���
=�"� �&8 ���� 
�\% .

 ����G 
���GKruskal-Wallis >�	 d �� $%���� ���; 
$,@� N�� � $����.�� ��8�* �� R�0����0�� 
���� �U% ����

 ��� 
�\% ��)jXX/jP=) ( )�&+<( N�� � �� $���n �� Q
$,@� $����x%y ��8�* �� ��9% ���)jW/jP> )�&+ QJ .(

 
���GWilcoxon Sign� �L���� �7+  
�\% �� �	 �
 $����x%y � $����.�� ��8�* �� R�0����0�� 
���� >�	 �� ���

$,@� N�� � ���&% ��+� ����)jW/jP> )�&+ Qd( >�,P� Q
 �S,D � p�� #)�� ��7���; �	 p�" ���; R�0����0�� 
����

$,@� N�� � )���.�� ��8�* �� �8�� ����) )�&+<( R��!% Q
,@� �7���; ���" >�	 N�L����$��9% ��� .
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 ��
��^g#��5� h>�i� �7)��" ��
�j�k � ��	
>��  �/ 5� .���/����� <�P��� 

 ���$bg��	
>��  �,� 5� C�Y�� #��5� 0��" ;, .���/����� C$5� #�����E l�	
� 

.���/ �����  ��5
 #��5� 0��"T^bm

=TTet+Toti<TT

<TAris+Totj<i/jP= h=TT
jji/j=P

JTAris+LinJcTT

XTTet+Rebj<i/jP= cJTT

WTAris+Rebi<TT
dTTet+Prim, bonddXTT

�!"��D �s�&� �	 `E `"�� �� $��7���;$,@� ����G B[!E� ����� #&%�$� �s�&0� �	 ��� &,8�	)jW/jP≤.(

 ���$mg ��
�j�k  �,� 5� C�Y�� #��5� 0��" ;, .���/����� C$5� #�����E l�	
� 

.���/�����  ��5
 #��5� 0��"

T^bm

=TTet+Toth=TT
<TAris+Toth=TT
JTAris+LincJTT
XTTet+RebcJTT
WTAris+RebdXTT
dTTet+Prim, bondcJTT

N.S) jW/jP>(

 ���$ng��	
>��  �,� 5� C�Y�� #��5� 0��" ;, .���/����� 5�J� 3����� � <�P��� 

.���/ �����
 #��5� 0��"5�J� 3����� � <�P���C����N�  '���

=TTet+Tot=j/j±jW/jJj/j Tjj/j
<TAris+Tot==/j±jJ/jJW/j Tjj/j
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JTAris+LinJX/j±Ji/jjW/= Tjj/j
XTTet+Reb<c/j±</jdW/j Tjj/j
WTAris+Reb=h/j±jh/jWj/j Tjj/j
dTTet+Prim, bondJc/j±<=/jjj/= Tjj/j

 ���$Vg ��
�j�k  �,� 5� C�Y�� #��5� 0��" ;, .���/ ����� 5�J� 3����� � <�P��� 

.���/ �����
 #��5� 0��"5�J� 3����� � <�P���C����N�  '���

=TTet+TotdJ/j±j</j<j/j Tjj/j
<TAris+Tot=</j±jX/jXj/j Tjj/j
JTAris+Lin=h/j±=/jWj/j Tjj/j
XTTet+Reb=W/j±=/jXW/j Tjj/j
WTAris+Reb=d/j±=</jJW/j Tjj/j
dTTet+Prim, bond<=/j±=<W/jd / Tjj/j

 ���$Sg�
�j�k � ��	
>��  �,� 5� .���/����� #�����E l�	
� #��5� �7)��" 9��Y� =��( �

.���/�����  ��5
 #��5� 0��"

T^bmP. Value 

)���.�� HI")��&@�=dj(
 )���x%y HI")��&@�=dj(

X=
XW

=h
=W

T
T

T
ThX / j

N.S ) jW/jP>  (

 %&!
����� �� ���� �� R�0����0�� �� �@%�� #$%�&%� ���

�"� �����E�	 $n�E .�	 �� 
�,��� �� >�� �	 �+�� 
����� �� ?.!M� $���� ���� �� �78�� #�������� ���

���9% r��� R�0����0�� ���� B]* &%�)==#=j#c#d#<#=( #
 �� $8�% g���� )�!,� �7+ >���a� �� $E�	

 `���8 �� &,!L� ���^ �� �� &,8�� ���� #R�0����0��pH


�� #>���D%��" ���G �� ��E )�@� ������% ��n�� #& &%�
)=J#=< .( ���� >�� �� �%�% /� ���* $"��	 ��

(Ariston PHC) z��%� �� $0� �	 �L���� �7+ 
�������� )��&!� ���(Tetric) Q���; ���^ ��� !"� ���� 

 ��" � ��"� ��: � * ������ �� �� &8 $@" >�,P�
 $%���� ��7���; $E�	 �� $��,��) � p��73 ��7���;

,D�S ( �	 5�� >�� R�0����0�� 
���� � ��8 �!��; ��7	
 )��&!� 5��Total Etch���; �L����  .

 ��8�* �� R�0����0�� 
���� $%����� Z���� R��!%
 )�� ���; �� )���.��) )�&+< ( �� ��� 
�\%ij % �%�% ��

 � � n R�0����0�� �9�� �����<j %  �9�� ����� �7%G ��=
$�&,8�	 .������ �	�\m� ���* �@��I� �� �&�G �"� �	 

$� $.9^ N����a� &8�	)=c#=j .(
�� * $����x%y �9� ���* �@��I� �� ��= �:�	 �!�.�� 

 CEJ&8 ��9@� . � �"� �� ��*�% >�� �� �,�� ���M�
 �U,� � B��@!� 
�!E�" #$*��% $E�	 �� �"� >0�

 $��,��(Prismatic) &8�	 �!8�&% ��+� )= .(>�� ��eL� 
$� ��Oe� �a� �� R�0����0�� �&�&D � �,�� A� ��s�� &%���

 � )���.�� ��8�* >�	 R�0����0�� �L���� �� $�� &�� ���^
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$,@� B[!E� #$%���� ��7���; )���x%y �&��\� ����G ���
 &8) )�&+d( �,�� ���M� ���* �@��I� �� >���	�,	 Q

�9� ��" �� ���Oe��"� �!8�&% �� .
R��!% �� �0\!� $	�S� 5�� �� ��� 
�\% �@��I� >�� 

 $��,�� �9� ��" � ��"� ��: ���b�) $%���� ��7���;
�S,D � p��73 ($,@� N�� � R�0����0�� �U% �� �	 ����

 5��Total Etchp�� � )�� $%���� ��7���; # ( ���&%
) ��7��&+W#X#J#<.(

���� 
�\% ��&@!� N����a��!L�" K.�� �� &%��� �
$% :�	 �� �� �	 &��9�� ��: ��S�� �	 ���^ ',�&%�	 &,8�	

)< .( )�" ��=hhWSano  �� �� &%��� 
�\% 
���0� � 
�%�% $"��	 �7+ �� $���&!� ��78�	 `"�� ��SEM

$� N��n #
�&%� 5�	 �� $8�% /3�� N��F #���;
�M.M� ���Submicron ��&L� �� &��9�� ��: 
��� 

$� � &��% �P%G �� �!7	 #&��9�� ��: �� �� Z^����� ��Y �	
$� ���� 
�\% #�L� �� ��8)c#d( �� >�� �	 �+�� �	 Q

 5�� �"� >0�Total EtchN��O� �����  � $9%�+ 
 ��: 
��� �	 >��� �����% F� % � 1�� A� �� $8�% �!"��E�%
 N��O� ����� �,�� A� �� >�� �	 �+�� �	 ��% � &8�	 &��9��

�+>�I� ��% � 1�� A� �� ��!� $9%p����	 � �� A� �� ��
$� 1�� &8�	)=i($� >���	�,	 # �,�� RL% �� ������ �� 
���

 #���� ��+� ����� B��Y� ��Rebond�9�  �	 ����� ���
 )��&!� 5�� >��s��+ �� ��"� ��: ����� � � * ����

Total Etch�!9�� Q��% �� >�� �� �!\�	 $"��	  p�: �,�
�"� . �7+ ���* �@��I� ��Rebond�9� ��" �  ���

 �������� �� ����� Flowable ����� �� &8 ��� !"� 
 �	 �9L% �!� ���[* � �!7	 $0���� N��n�2E

>���$� �.�� 
�&	 ��� &8�	)= .(
 
�!L��G �!L�" ���* $���� ���; $"��	 >�� ��

)p�" ���;(� �� R�0����0�� >��!\�	 # $����.�� ��8�* �

 ��� 
�\%) ���2�= ��7��&+ � <�X ($,@� B[!E� �� ����
 �8�� ��% �S,D � p�� #)�� ��7���; �	) )�&+< .(

 �������� � �,�: 
��	 �����&�� g�� �� $���n ��
 �n�� &* k:�!*� R�0����0�� ��L� #��8 �!���]D 
�!L��G

$� 1�� � �,�:"� >0� $���9� �	 Q&8�	 �!L�" >�� �� �
Penetrating Microleakage �� &8�	 �!8�� ��+� 

 �&�&7� � ���� �� * ��" 
&8 �!M� �� �L08 �	 ��:�
$� V��D � 1�� ��[" ���	 >������	 � >���� �� �� &8�	

$� ����� �� CD ��"�L* 
G ��[� �	 �^�,!� �� &8�	
 �"� 
���a� $E�	 N�&��\�)=d#=W .(

����&�� g�� (����� �&��\� �	 
�!L��G �,�: 
��	 �
 )���x%y ��8�* �	 �9L% )���.�� ��8�* �� p�" ���; R�0��

$� &��e� �!\�	 ���* �@��I� �� ��8) ��7��&+W#X#J#<( Q
$� q����&�� k���F �,�� ���� ��8�* �� 
G ���M� � &8�	

$� �!\�	 )���x%y ��8�* �	 �9L% )���.��&8�	 .
�L���� R��!% >�	 �� ��� 
�\% p�� � )�� ���; �� >�	 

 R�0����0�� 
���� �U% �� 
�!L��G � /��!� �������� ��
$,@� N�� �$� >���	�,	 Q���&% ��+� ���� ���; �S�!% 
���

 &,3 &%�	 A�0"� �!L�" �	 
�!L��G �������� �;� ��
$� #��� ��� �	 ���U,��9� ��" &%��� �	�^ � q�E ��

�U*[�� ��&,� ��S� .$,@� N�� � � p�� ��7���; >�	 ���
$� ���� >�� &��� p�" &8�	)jji/jP= )�&+ Q< .( >��

 ��� !"� ',�&%�	 �!L�" )�9^ �	�^ )�2�� �s%��	 ��eL�
 �&8)���U,� &,3 A�0"� ( /� �� � 1�� �	 B�Y /� ��

$� 
�!L��G �������� �	 B�Y&8�	 . �� >�� �	 �+�� �	
� �!L�" ������$� q����&�� k�!9L% ���] k����~ � &8�	

$� ���^�	 
�!L��G �������� �	 ��% $	�E )�2�� #&��%
 $"��	 � r��a� �	 1��!*� 
�!L��G 
��	 �����&�� g��

���� ��!\�	 . 
�!L��G �������� ��8 g�� �� $���n ��
 �n�� &* �� R�0�� 
�!L��G �!L�" �� #�"� q����&��
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^ �������� � �,�:�"� ��+�� �	� .>�,3 �� $I���8 
Non-Penetrating Microleakage �	 1�� � ���� ��+� 

$� $^�	 #�&8 ��" N��n&%�� . N�+�� �&��\� p&� &��8
 R�0����0�� �:�	) �9��J � < ( >�� �	 �&��e� p�" ���; ��

 #��8 �!���]D ���]� ����� �;� $!* �!9�� Q&8�	 ����
�9� ��" �� �L�% wM\� �3 �� $0�,�.� `���8 �� ��

$� ��&��D 
��� 
�!L��G �� �L�% wM\� >�,P� Q&%��

�� ���"���G �� �� ��E ����@� N&� �3 ��$� � * ��&,� .

$� (��� 
��� ���� �	 ���� ����@� �� ��8 ��2� �;� #&	��
�9� �� &8�	 �!7	 &��8 �� ��% ��" �� 
�!L��G ����� ���

@� �� 
��!	 �!7	���; ��7	 
�!L��G �������� ���� . >��
$,@� N�� � �	 �+�� �	 ���� �	�^ �S,D ���; �	 p�" ���; ���

$� $"��	 &8�	) )�&+< #<i/jP= .(

�'��( )
�*
=T 5�� Total Etch�9� ��"  ��S�� $	�E ���L	 ��
$�&,� .

<T ���� �	 ��"� ��: ���b� Rebonding�9�  ���
9� ��" #�������U*[� �	�^ � q�E ��$� ��S�� �� ��&,� .

JT�������� ���" ��U% #
�!L��G ��������  �� #��
 5�� �	 �� $���nTotal Etch �9� ��" #��8 ��� !"�  ��

$� ��S�� $	�E ���L	&,� .

 �(���+ � 
�,-
>�&	 q�,+ �%��n ��78[� � ���0� �� �.�"�

� $�["� p�,7	 �!�� 
���^G?nG ��� �!��  >�,P� � ����
�����	� ��^G$� $%���&^ � �0\� $%�E���; .
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