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Statement of Problem: Considering that the role of collagen fibers in dentin adhesion has not been 
thoroughly established yet, the removal of exposed collagen fibers with a deproteinization agent such as 
sodium hypochlorite following etching may facilitate access of adhesive resins to a substrate that is more 
penetrable and less sensitive to water content which in turn would lead to a more durable bonding system. 
Furthermore, due to sodium hypochlorite clinical application as a cleanser or canal irrigator, its effects on the 
surface before etching may influence adhesive bonding strength.
Purpose: The goal of this study was to evaluate the effects of a two-minute 5.25% NaOCL application on 
composite restorations microleakage, using two different adhesive systems.
Materials and Methods: In this interventional experimental study, on seventy-two extracted boving incisors 
class V cavities were prepared on dentinal surfaces. The specimens were then randomly divided into six equal 
groups: 
A1) Acid etch (AE) dentin bonding Scontchbond Multipurpose Plus (SBMBP),
A2) AE/ dentin bonding One Step (OS),
B1) NaOCL/ AE/SBMPp,
B2) NaOCL/AE/OS,
C1) AE/NaOCL/SBMPp,
C2) AE/NaOCL/OS.
After bonding procedures according to the manufacturer’s instructions, cavities were restored using Z100
composite. Then, the specimens were thermocycled for 500 times in water baths of 5 and 55°C. After 
thermocycling, the specimens were immersed in a 0.2% solution of basic fuchsin for 24 hours. A buccolingual 
section at the center of each restoration was obtained and examined with a stereomicroscope to evaluate color 
penetration into cavities. The data were subjected to two-way variance analysis.
Results: The microleakage of group B was significantly less than those of A and C (P<0.001).
No significant difference was found between groups A and C (P=0.73). There were also no significant 
differences within groups A, B and C (P=0.852). No interaction was observered between dentin bondings and 
surface treatment (P=0.946).
Conclusion: The findings of this study revealed that NaOCL application after etching, for hybrid layer 
removal, did not make any difference on microleakage as compared with conventional bonding systems. 
However, its application before etching improved the seal of restoration. Additionally, there was not any 
significant difference between two different dentin bondings.
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$�%:�G^� ����$ B1J #$ �_#D �`
#\�  �:RM1� EM�+�*0�J ��$�#� �!�Z� :a/a % �� #$ EM2*0�#� O#J R���� �d#, E/"'M� ��'�� �$
1& )#L"� ]�#6
� V�M1"#$ 5�
"�.

����" &'�:�$�L� �`
#\� 5M� ��  ,�+%�1�O� ,�:1& ���� �#3 TAM1�� �4f�� ��'��"� ��1"� .-�6D ��� O#Ja �#LM� g#, O�� �� 
1& .� �*h �$ #�"�1"� ?0� -��3 K& �$ O�#�� � �i�#j)A1 , A2 ,B1 ,B2 ,C1 � C2 (1"1& R��!� �M2 ]#jm/� #$ :

 -��3A1 : �d#, V�M1"#$ 2� -�#6
�� #$ �
*4`� V��W�Scotchbond Multipurpose Plus (SBMPp)

 -��3A2 : �d#, V�M1"#$ 2� -�#6
�� #$ �
*4`� V��W�One Step

 -��3B1 :NaOCl +  �
*4`� V��W� +SBMPp

 -��3B2 :NaOCl +  �
*4`� V��W� +One Step

 -��3C1 : �
*4`� V��W� +NaOCl + SBMPp

 -��3C2 :  �
*4`� V��W� +NaOCl + One Step

 EM2*0�#� 2� �"#%�#� �*
�� oAh V�M1"#$ TD��� )#4�� 2� ?(Z100�"*4" ?0� �1& -�#6
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a� 1"1& T�M#�*��� ���.�
"#� �d� .�h*q 2� ?(�"*4" O�� �M#�+Z 5�&*i �*+X� �� #J:/p% , E�d �� -�6D O'��� E4�Z 2� #�"�1"�
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�� g�1� '�
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�
(���%: -��3 E/"'M� ��1!� B��`� �*h �$  O#�J��3 2� �
4� O���A � C �*$ )pp�/pP<( O#�J��3 5�$ �A � C��`� B�
%�  O���
 E&�1" �*d�)�u/pP=( O#�J��3 �M2 5�$ 5��v4J �A ,B � C) �/M#�2� -��3 �J T%�� (��`� B�
%� E&�1" �*d� O���

);a:/pP=( E&�1" �*d� �+%�1� ]��G� �X\� �+%�1� t�� � �d#, V�M1"#$ w*" 5�$ �)xyz/pP=.(
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*+�	,:�
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#\� 5M� O#J
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K�( T$#Z�� O��3*+d ���$ 1��)�.(
 g#, �$ �31�A�W 1�+� -2���� �W�3�Hybridization ,

E�� -'�
������ ��" ,|� g#, �@�� �+M�A�i ��A& #�� F-1&
$ P�"#3�� � )�" F	M�� �M��
�$*� �#LM� V�M1"#$ O��

�� � E�� V�M1"#$ TD��� ������ E��#�D ����� �� 1��
 �$ 2#�"Wet Bonding ���� )� .( t��'3 O�1`
� ���*� ��

 N*6" T�#� �*h �$ �"@�� ��A& �� 5M2� �� E�� -1&
�4"�
&� 2� �%�$ � 1�� �I�J�� �� #��� �" �@�� O#J

�4" E��&(�� � E�J#� ����� ��+$ 1��� �h �� #�"� ?
�� T%�1� 1"#$ R��"#�� #$ V�M1"#$ TD��� �D�*" � 1��

�@�� -��4J �$ Tm+m
��� �#LM� K&*( ��1$ O#J �� �*&
�� E�6�� 1"�*�)T�� � )#�X
�� ( ��G^� EX� �� R���� )��� �

 1J� ���Z)yFuF:.(
R��"#�� O�� �� �*% O#�����$ �#!!X� �%�$ O#J

 2� E`"#4� O��$ 	+
m� '��4
� �@�� B#�
� �$ Q���
-��� �$ �� �@�� B#�
� BCD '�" ]#`
#\� 2� ��`$ #��� F1"�

-��� ��\� 1"#$ KM�'i� O��$ �G�� �+D�� PM ��*�,1"� .
 t�� 2� Ts#D 1"#$ )#�X
�� -�#$�� O�1`
� ]#&��'3

Deproteinization #�"� �
/�$ � E�� -1& �f��� [\� 
Z T$#Z �  *% 1"#$ )#�X
�� t��'3 t�� 5M� #$ �� �
*A

-���1"�)zFa( 5M� E/"'M� -�#$�� O��1`� ]#`
#\� �
A
� �
 ��" �$ � E�� -�*$ �Z#�
� �M#
" �
� -1& )#L"� t��

�� ����2 5M� �� O�
/�$ O#�����$ E�� )2{ 2*�J 1��
 EM�+�*0�J �G� �_#D �`
#\� �� T�
� 5�4J �$ ��*& )#L"�

 RM1�(NaOCl)�#, ��*�, �$ -'���S���(� T O�� �$ -1���
R���� T�� ��� O#Ja V��W� T4, )#L"� 2� 1`$ EM2*0�#� 

1M��3 ����$.
 P���+� ��NaOCl O��$ �+�#, ��*�, �$ �
/�$ F

 F�*% �����1�$ #M � -1& �1"� O#�"�1"� �#"#� O*/
�&
O�$� BCD TAZ g#, [\� �"*6, 1_ -�%{#$ � R+�i*�$ � #J

R���� 2�!
�� O#J�� -�#6
�� R�!
�� ��q #M R� �� � �*&

 �*\� �1& �
/q� 2� ?( V��W� F��M2� ��*� ��$�#� ]�*s
 �$NaOCl�� ]�*s  B�1J� 2� ��M T�
� 5�4J �$ ����3

 2� TAZ RM1� EM�+�*0�J ��$�#� ��G^� ����$ �_#D �`
#\�
�*$ V��W�.

 t�� E��& #M E�!i*� ]#`
#\� 2� O��1`�
 [\� 5/M'���S���(�V�M1"#$ 2� ��`$ �� �� #$ F�d#, O#J

 P�"#3�� ��D) � #M 5
�� (�
�"�� UA��� 1"�)yF:( �� �
��D #$ V�M1"#$ �� '�" �_#D �`
#\� ��*� ]�#6
� O#J

Ei�3 ���Z ����$.
 TAZ RM1� EM�+�*0�J ��G^� ����$ B1J #$ �_#D �`
#\�


� V�M1"#$ R
��� �� E/"'M� ��1!� �$ V��W� 2� 1`$ � ]�#6
1& )#L"� .

����" &'�
�+%�1� � �$�L� �`
#\� 5M� ��O�,�: �4f�� ��1"� 

 �j!" � Q�, �J #M �31��*( 2� O�#, �� �#3 5�M#( ��'��"�
1"�*$ , �
6J PM 2� �
4� ]1� �$ �#vmM T%�� -'�"*M�  � ��

1& O��1�." . �+%�1� w*" �� O��$ �i�#j� �*h �$ #�"�1"�
J O��$ � 1"1&  #m
"� V�M1"#$ 5�
"� w*" �� 2� �+%�1� �

 1& -�#6
��) w*4L� ��z -��3 �:O�1,.(
-�6D �1
$� ��� O#Ja �#`$� �$ :×a×u �#LM� g#, O�� 

 -��3 K& �$ �i�#j� � O�#�� �*h �$ #�"�1"� ?0� �1&
)A1 ,A2 � B1 ,B2 � C1,C2 (1"1& R��!� �M2 ]#jm/� #$ :

 -��3A1 : �
*4`� V��W� + V�M1"#$ �d#,SBMPp1

(3M, USA)

 -��3A2 : �
*4`� V��W� + g#, V�M1"#$One Step

(3M, USA)

 -��3B1 :NaOCl +  �
*4`� V��W� +SBMPp

 -��3B2 :NaOCl +  �
*4`� V��W� +One Step

 -��3C1 : �
*4`� V��W� +NaOCl + SBMPp

1 SBMPp: Scotchbond Multipurpose Plus
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 -��3C2 :  �
*4`� V��W� +NaOCl + One Step

 -��3 ��A1[\�  PM�6�i 1��� �@ 2� -�#6
�� #$ g#, 
ua) %3M, USA ( ]1� �$�a1M��3 |� ��"#G  . 2� ?(

 F*/
�&: O#M��2 � [\� �i#_�  � ��$ #$ � P/% ��"#G 
1& �
i�3 -�6D �+%�� . ]1� �$ �M{ �� �� �4M��( 2�up ��"#G 

 ?0� � 1M��3 -�#6
��a1& P/% �*J #$ ����� �$ ��"#G  . ��
2� 1`$ �+D��-1& RM��( [\� �� *M'J��  , *M'J�� �1& -�#6
��

 #� 1M��3 E%�*��M �*J ��*( #$ ����� �$ ?0� � ��$ #$
 ]1� �$ V�M1"#$ ?0� �1& �#LM� �+!�s � B#s �X\�

:pEM{ -#.
�� #$ ��"#G  �*��Astraliz 72 ]1& #$ 
mw/cm24001& �*��  .

 EM2*0�#� 1`$ �+D�� ��Z100 (3M, USA) PM �� 
{ ��*" ���� ���Z 2� ?( � 1& �
&�C3 -�6D ���� �M

 ]1� �$ �� [\� O�� B#6& ?�M��#�yp1M��3 �*�� ��"#G  .
 -��3 ��A2 PM�6�i 1��� �@ U�*� g#, [\� �1
$� '�" 

u: % ]1� �$�a1M��3 |� ��"#G  . BCD O��$ */
�& 2� ?(
�i#_�  � , ]1� �$ [\� O�� �4M�� O�*J ��*( 2�: F��"#G 


�� 2� � 1& �
&���$ ��$ U�*� �+%�� O#M��2  � � 1& -�#6
 �d#, V�M1"#$Onestep ]1� �$ �M{ �� �� �p O�� ��"#G 

  *h�� �X\�)R/W #$ EM�� T$#Z (1& -�#6
�� . 2�Airdry

 ]1� �$ �*J ��*( �+��� �$�p  � � ��D BCD O��$ ��"#G 
� � RM�� �+�% �1
$� �*J ��*( 2� �1& -�#6
�� [\� �+s#i 2

PM�'" �+s#i 2� � �
/�$ ]1& #$ 1`$ � �
/�$ -�#6
�� ��
1M��3 . E
#D V�M1"#$ 5�
"� U�*� �� �X\� EM#�" ��

E&�� �+!�s ,EM{ U�*� ]1� �$ �*��:p �1M��3 �*�� ��"#G 
 -�#6
�� EM2*0�#� 2� #�J��3 �M#� � TAZ -��3 1�"#� ?0�

1& .
 -��3 ��B1 , 2� -�#6
�� #$ g#, [\� T�#� �*h �$ V"��

 RM1� EM�+�*0�J #$)NaOCl (:a/a % � 1& �
/q�: �!�Z� 
 [\� O�� �$ ����� �$Aggitation1& )#L"� ��$ #$  .

2 Swiss; Vivadent Co.

 ?0�: 2� RM1� EM�+�*0�J #� 1& �
�&  � #$ [\� �!�Z� 
V��W� T4, ?0� ��*& �
&���$ T�#� �*h �$ [\� ,

-�6D R���� � V�M1"#$ -��3 1�"#� #JA13 )#L"� 1M��.
 -��3 ��B2 , -��3 1�"#�B1 O�� RM1� EM�+�*0�J 2� 

V��W� TD��� ��!$ � 1& -�#6
�� g#, [\� , R���� � V�M1"#$
-�6D -��3 1�"#� #JA21& )#L"� .

 -��3 ��C11& )#L"� V��W� �1
$�  .*/
�& 2� ?( , 2�
 -��3 1�"#� RM1� EM�+�*0�JB1 V�M1"#$ �1& -�#6
�� 

SBMPp�6D R���� � -1& )#L"� #�J��3 �M#� 1�"#� #J.
 -��3 ��C2 , 1�"#� */
�& 2� ?( � )#L"� V��W� �1
$�

 -��3B1 �1& -�#6
�� g#, [\� O�� �$ RM1� EM�+�*0�J 2� 
 V�M1"#$ ?0�One Step-�6D R���� �  -��3 1�"#� #JA2

1& )#L"�.
R���� �4J V�M�*�� )#4�� 2� ?( �!�Z� PM #J

EM2*0�#� ,�i U�*�1"1M��3 E%���( P�M� � 2 .R���� �� #J
 �� 2� ?( �1"1& O��1�." 2�� �� TZ�1D ]1� �$ -'�"*M�  �

 V��+�M#�*��� T4,app)#4D 5�$ �#$  O#Jaa � a �d�� 
1& )#L"� ���.�
"#� . )#4D �J �� O��1�." ]1�up � ��"#G 

 �#!
"� �#�2�a�*$ ��"#G  . ?�(� V��+�M#�*��� )#4�� 2� ?(
"�1"� #� ��1"� �*\� �4J � 1& -1�"#&*( Q�W )*� U�*� #�

�A
 O�
4�+�� PM 5%#" �{ �M{ �� U�*� R���� O#J
�A
 �$ #��� V"� N*6" #� 1"1& -1�"#&*( ?0� ��*& ��1X� #J
 �M#�+Z 5�&*i �*+X� T%�� #�"�1"�:/p % �� � 1�
i�3 ���Z

 ]���D �� �*�#$*�"�u� ]1� �$ ���.�
"#� �d�� :y,#�  E
1"1& O��1�." .�"*4" 5M2� T%�� �*�#$*�"� 2� g��% 2� ?( #J

 E4�Z �� t�$ -#.
�� U�*� ?0� �1�
i�3 ���Z �+M���
1& -��� t�$ �
�*.��
*�#$ E�d �� -�6D O'��� .�"*4" #J

 r*�������*M�
�� �M2(Olympus, Japan) �M#4�3�'$ #$ 
y1�
i�3 ���Z ����$ ��*� �$��$  .�� #$ N*6" o4, '�
 2� -�#6


-2�1"� r*�������*M�
�� g�1�1& O��3.
 �� �
4� F�"*4" �J t�$ �4�" �� -1J#/� 2� ?(
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�� �#/" �� N*6" ��1!� 5M�
/�$ T� ��1!� � 1M��3 ~#X
 ���
 N*6"(TL)� 1s�� � 1& O��3 -2�1"� -�6D ��  �$ EA�" �

 -�6D T�(L)1M��3 �A�#X�  :
�"*4" �$ V"� N*6" T� 1s�� =�pp× 

L
TL

-2�1"� � -1J#/� � ��h O��d� 2� ?( ��'�� O��3
E/"'M� ,)�" oM�h 2� � g��m
�� ]#,�h� ��'i�Minitab � 

 t�� �$Two way ) ANOVA (1M��3 T�+X�.

�
(���%
-��� �� 5M� �$ �d*� #$2� Ts#D O#J �#�� �$ KM#�2� 

W-test �*$ �#��" )p�/pP<� xy/p(R= , �$ ?"#M��� '�
#"�
PM�
���#( T�&Two way(ANOVA) � 1& )#L"� 

1M��3 �A�#X� 5�"�� �*�2� �#�� �$ #�J��3 P��6� . '�
#"�
 [\� �� -1& )#L"� ?"#M���� %�*$ ��� ��`�.

 O#�J��3 �� Q���� �$ E/"'M� ��1!� 5M�
4�B1 � B2

)V��W� 2� TAZ RM1� EM�+�*0�J ��$�#� (M#� #$ �� �*$ �
 [\� �� #�J��3� %��`� ]�#6� E&�� ���)pp�/pP< .(

 t�� �� E/"'M� 5�."#�� 5M�
/�$Conventional)  oAh
�"#%�#� �*
�� ( �$ V��W� 2� 1`$ RM1� EM�+�*0�J ��$�#� �

 O#�J��3 �� Q����A1 FA2 FC2 � C1 �� �� 1& -1J#/� 
 [\�a %��`� B�
%�1�
&�1" RJ #$ O��� . ���� ���Z #$

�3 O#�J�B1 � B2 �
�� PM �� )a ( �� #�J��3 �M#� �
 )�� �
��)b (��`� B�
%� �
�� �� 5�$ O���a� b �*d� 

 E&��)pp�/pP<) ( ���*4"� .(
 �d#, V�M1"#$ �� 5�$SBMPp � One Step �J �� 
��`� ]�#6� �+%�1� t�� �� E&�1" �*d� O���);:a/pP=( �

� t�� � �d#, V�M1"#$ w*" 5�$ 5��v4J ]��G� �+%�1
 E&�1" �*d� �+%�1�)xyz/pP= .(

�)	
* ' 01"+�	,
 KM#�2� O��$ �#3 ��1"� g#, 2� �`
#\� 5M� ��In-vitro

 E
*�� F-2�1"� FQ���� ~#X
 2� ��" 5M� ��M2 �1M��3 -�#6
��
���
�� , E/"'M� � 1"#$ )#�X
�� � �`
#\� �� E"*6, ��
��

 O#d �$ �`
#\� O��$ �A�#�� 5�/"#d �i�`� �#�"� ��1"�
 E�� -1&);F� .(�_#D o�!X� �M#
" , V�M1"#$ w*" �� 5�$

��`� B�
%� �d#, 2� � ��1" �#/" �+%�1� t�� �� �� O���
 ]#`
#\� #$ ��" 5M�Inai���#�4J �  ,Abdalla � Garcia-

Godoy � Gwinnet E�� �$#/� )�pFxFy .( w*_*� 5M�
\� �#� TD��� �3� �� E�� �� 2� ��#D �"#%�#� �*
�� o$#

�*& )#L"� ,E&�� 1J�*m" �*d� ���#6� V�M1"#$ w*" �� 5�$ .
 t��'3 �$#/� ����$ 5M� ��Ciucchi ���#�4J � )��( ,

 V��W� 2� TAZ RM1� EM�+�*0�J ��$�#�, �$ �6�� ��G^� #��� �"
E&�1" 1"#$ ,��`� KJ#� � 1"#$ �*A�$ QA� ��+$ E/"'M� ���

 �1M��3Cox���#�4J �  5M� �� 1"��� )�,� �*% t��'3 �� 
EM�+�*0�J ��$�#� -*X" , oi*� �d#, 1� T��/� �*A�$ ��

 E��)�: .(
 g#, [\� O�� �M#��� �$ RM1� EM�+�*0�J ��$�#�

-��*% t��� ,�� �$ �� ��4�� �X\� �M{ U!i ���� �� � ����
�*$*� �"#J� ���*��� �Z#$ �
�$ #J �jm/� T%�1� � 1�"#�

 g#, #$�4" �#LM� ��4�� �M{ �M2 1���)yF� .( �$ T�
� 5�4J �$
�� ��" �X\� �M{ BCD 2� ?( [\� V��W� )#L"� 1��

��4�� ,-��*m" E�� g#, ���� �@�� B#�
� 2*0��� },#$ ,
��-1& -�*�#"� �@�� B#�
� �� 5M� ��1$ ����3 �G� �� �� O�

�*$ �*d*� -�6D �+AZ t��� ,��� R
#� ��A& O�� �$ -1& 2*0
 1
i� ��i)�u ( �$ N*6" T$#Z��q B�*�� �"@�� �M{ PM #M �

 1J� T��/� -'�
������ g#, O��)�uF�(.
 EM�+�*0�J ��$�#� #$ E/"'M� KJ#� �_#D �`
#\� ��

�
i#M #$ V��W� 2� TAZ RM1�O#JNikaido � ���#�4J � 
Morris �#"#� O*/
�& O��$ �*% o�!X� �� �� ���#�4J � 

0�J 2� 1"��� -�#6
�� RM1� EM�+�*)�aF�y ( �E�� �Z#�
�
�*i �`
#\� �� �� �� ���� �*d� �#4
D� 5M� �
A
� , � ]1�

 �#"#� O*/
�& O��$  � ��1!�) #$ � �#� O#�
"� �� �#$ PM

Archive of SID

www.SID.ir



�,� ���-�  � .,	( /, �0��-1  -23!.-� ! �� /�������%1 � ����4 �5-�(  �0�                                                                               /,6����0 7�1

�z

�p � �
�
 �+�� ( � RM1� EM�+�*0�J O#M#!$ BCD O��$
E�� -�*A" �i#� TX� �� -1&1���� O�'d� .

����� �� 	 
��
��� �
����� �� ������ �� ������ 

 ��$�#� 2� ?( 1"#$ )#�X
�� KM�'i� Q+\� 5M� 1M��
 P�$�*���1���)E�� -1���#�D� T�#, PM �� ( �`
#\� ��

Morris�� ���#�4J �  1&#$)�a( �`
#\� �� 5��v4J �
Nikaido ��$�#� -��3�� '�" ���#�4J � NaOCl ,

|� �*% O#J*M'J��-1"*& ,�" �� |� �#�*� O#J*M'J�� �$ EA
�� )#L"� �#�'4J *M'J�� N*6" � V��W�1& , ��1!� �� �/J#�

��1" �#/" 1"#$.
 ��" 2� ���#6� 1J#& � ��*� -��3 �� 5�$ �_#D �`
#\� ��
 2� ?( RM1� EM�+�*0�J ��$�#� �#A"� �$ E/"'M� ��1!�

1/" -1J#/� V��W� . �`
#\� #$ �
i#M 5M�Toledano � 
�#�4J���� �"�*m4J �� . RM1� EM�+�*0�J 2� '�" �#!!X� 5M�

a % ]1� �$: 1"��� -�#6
�� g#, � #��� V��W� 2� ?( �!�Z� 
 E/"'M� ��1!� �� �Prime � Bond #M #$ g#, � #��� O�� 

��1$ 1"���" ��D�� ���#6� 1M�A�J �M{ )�z .(
 ��G^� ��1$ �� �@�� B#�
� BCD '�" O�.M� ]#`
#\�

��`� 1"��� t��'3 1"#$ E�6�� �$ ���)�xF�;F��Fa .( O��$
 V��W� #$ -1& 2*0��� �"@�� ��A& #$  *+\� �I�J�� �#LM�

E�� -��� E�� 2� �� �*% �"1`� �"#A�
/( �� , 2� ?( 1M#$
V��4M��( , N*6" E�d ��A& T�& �L�6�� E�6��

��*"*��*& �6D ��M2� O#J . O1D �� 1M#A" �"@�� ��A&

 �*& P/% �1&#$  *h�� �#M2 #M � 1M#4" ?(�� ��A& ��
 ?�M��#� ���� 5M2� �Z#" N*6" ]�*s �� �J �� ��M2
 �@�� 2� ��q 	�`_ ��D#" PM �#LM� �$ �L�� F-'�
������

�����3 . �$ EA�" K&*( ��1$ �@�� O#J�A�i 2� ��D#" 5M�
RM'"� � #J1��� U�*� QM�m� � '�
��1�J��2� O#J U�*� -1&

�
�#$O	�`�� ��*�, �$ E�� 5�4� � 1�
�J 1`
�� #J -1���
 -��`$ �1��� T4, )��� #$ �I�J�� PM �$ �*jD �� V�M1"#$
 ��1M#(#" F�#�2 E&C3 #$ ���S���( �#4
%#� �$ �#j�� �#��

 E��)�z.(
 #$Deproteinization �#�D � 	M�� �@�� �M{ F

�� �Z#$ -1& |� g#, � -1& BCD 2� ��q �� 1"#�
��#
�M� #��� �$#/� �X\� � E�� E��#(� �����1�J O#J

�� �#LM��*& . �$ �� O��1M#( �#4� [\� H{#4
D� �� 5M� 2�
E�� �"1`� �� 5M� T�
� ,�� �#LM� 1M#4"):pF�;F�zFy.(

 ]#`
#\� ��`$ 5M� �$ -��,SEM 2� ?( 
Deproteinization [\� �� �� Tm+m
� ��D#" BCD F 

R���� �#4� ,t��'3-��� 2� ��#D w*_*� 5M� �1"� E�� �� 
E�� �
i#M KJ#� #M BCD ����
*"#" �� . R���� )��� �L�
" ��

�� 1$#M KM�'i� 1"�*�)�;Fu.(
�� ��" �$ 2� ?( -1"#4�Z#$ O��
�$*� 1��

Deproteinization ��M2� V�M1"#$ PM �$ E�� �
�"�*� 
O#J�A�i �6�� � ��4� K!" 5M��$#�$ �1$#M E��  *% �@�� 

����$ ��E�� ���� � 1M��� ��*� �31�A�W O2#� . �`
#\�
Gwinnet O��$ �@�� ��4� K!" -�#$�� �
/�$ 1M��� Qd*� 

 1& �#4� [\� �� 1"#$ )#�X
��)�p .( '�" O�.M� ]#`
#\�
 K!" �� E�#m_ � 1M�A�J �M{ �� E�� Q+\� 5M� 1M��

��`��4" #6M� V�M1"#$ �� �� O��� 1��)::F:�F�z ( �
D �
 �I�J�� #$ �� �+M�A�i ��A& 5M� T%�1� �#��� �#!!X� ��`$

 1"�*4" ��\�)::F:�FaFy.(
5M� �$ -��,R
��� |��*% O#J �M{ �� �4M��( -1"*&

 �
�#m_ R� �#��$ 1M�A�J)��a/p�
4�+��  (�� �#LM� �� F1���

Archive of SID

www.SID.ir



��������	
� 
��	� � ����� ���� ������� �������	��  ,������          �� 
! )   ����#$ , ���%�& , '�(#)*)(

��

�
�"�*� V�M1"#$ 2� ?( �� �$*% 1"#$ )#�X
�� � T�� 1"�
� 5��^�1�� .��`� O��$ O�.M� T�
� w*_*� 5M� ��*A" ���

 E�� 1"#$ E�6�� �� 1M�A�J �M{ K!"):y .(
�_#D �`
#\� �M#
" E�� ��N �$ )2{ , ��$�#� Ts#D

V�M1"#$�� �M#J O��$ �� 1&#$Wet Bonding-1M� � 
HybridizationE�� -1& �
%#� �@�� B#�
�  . ���� �#4
D�

1"#$ ����( �s#�, �3� [\� O��$ V�MDeproteinized � 
P/%���3 �D��h -1& ,�M#
" ,-#�*� )��� 5��v4J � ]1�

 ]#`
#\� �%�$ ��M2 ��*& �
�$ �#��$ �#�2 E&C3 #$ R����
V�M1"#$ #$ �� 1"#$ E�6�� KM�'i�-��� t��'3 �+`i O#J 1"�

)zFa (-��� t��'3 �.M� ]#`
#\� ��`$ � �� 1"�
�
�$ [\� 5/M'���S���(�-�#6
�� ��*� V�M1"#$ w*" �$  ,

 �� ���#6
� �M#
") ��� ��`� ��G^� ��1$ #M � KJ#� #M KM�'i�
1"#$ �$ (�� �#/" 1�J�):zF:aFaFy .(

�� ��D�� �� �*\"#4J �@�� B#�
� BCD ��*� �� �*&
 -1& ��N -�#$ 5M��� �,*�
� TM{� � ���� �*d� ��" B�
%�

E��.
*A�$ TM{� �s�% �*h �$ ��$�#� 2� ?( 1"#$ �

�� �� EM�+�*0�J��� ��\� 5��W ��*� :
 KM�'i� RM1� EM�+�*0�J ��$�#� 2� ?(Wet ability

E�� �#�
"� ��*� : PM �#LM� �$ �L�� �@�� B#�
� BCD ��M2
�� P�+�i��1�J [\� ���3)�z .(

���� 1"#$ �� �4�� K!" ��
�$*� O@*
*i�*� . 2� ?(
M g#, F5/M'���S���(� �1�( R���#" � Tm+m
� �#4
%#� P

�� RJ��i �� �$*% �#��"#������� ��3 �#��� �� 1��
���*$*� �"#J� 5��v4J �1M#4"�*$*� � -1& �
`��� #J O#J

�� 2*0��� �*$*� T%�� � �"#J� �� O�1`
� �,�i �� �� �*&
 �#��$ ��3 � T�� �D�*" 5M� �� 5M2� Q�#�� N*6" ]�*s


�#"� 5M� #$  �$*%V� � #J2*�* Ts#D O*Z ��M2� O#J
���*&)aFy .( O�MC(N*6" �M#"�*� #�d�i � T+% 5M� �3�

 )#�X
�� H#4+�� �1�&#$ �
&�� �� V�M1"#$ 5�
"� O#J�+�i*"#"

�� �
/�$ �#4� [\� �*&):y.(
 �#!!X� 2� �%�$ -1�!, �$ 1& ��N '�" H�AZ �� �*\"#4J

_  *+\� 1"#$ �$ �*jD O��$ 1M�A�J �M{ � E��" O���
 �@�� �
i#M ?(�� ��A& �6+
m� T+, �$ E�� 5�4� �
D

� BCD 5M��$#�$ �1M#4" T%�1� 1"#$ #$ KM�'i� QA� �
 1& 1J�*% O�MC(N*6")z.(

-'���S���(� [\� �� 5M2� N*6" P�
�{� E�� 5�4� -1&
 2� K�$ �$ �� [\� �*
�1�zGpa ��*% � 1"#��$ 

 �1/m$ �*A�$ �� [\� ���"#�� Tm+m
� [\� 5��v4J
 �� PW*� O1��� O#J��*"*� N*6" O��$ H{#4
D� �"1`�

�� Q�#�� F1�
�J *M'J�� T%�� PM [\� �1L� |� #$ � 1&#$
�� � -��� T��/� 1M�A�J*"#" �M{ �_#A!"� K�� �$��$ �� 1"�*�

 1�� E��#!�)� .(V�M1"#$ �� 1��� �
�� O�#D �� �M#J
�� PM�6�i1�&#$ ,i E�� 5�4��#����� ]#6� 1�"�*
$ #J

�*M #$ K���� �,*" g#, [\� �$ -1"#� O#d �$ R��+� O#J
Deproteinized 1��� �#LM� )y.(

 �� t�� 5M� #$ 1"#$ )#�X
�� KJ#� ]#`
#\� ��`$ �
A
�
-��� t��'3 )1, �+4d 2� �++, ����2 5M� �� �� 1"�

 Q�#�� �*h �$ �@�� �M{ BCD )1, F[\� �i#� O*/
�&
):(V�M1"#$ �
�J� N*6" F T�
� #M  � ?�$ #$ O#J):u ( #M �

 ��$�#� �G� �� [\� �M#�4�& � ��M'�i ��*% ]������
 E�� -1& ��\� RM1� EM�+�*0�J):.(

 �`
#\� t��'3 oAhUno � Finger) :z ( �Ferrari � 
 ���#�4J):� ( E"*/% KM�'i� �G� �� 1"#$ )#�X
�� �*A�$

[\� ,�� Ts#DD �
� �*& K!" �� 1M�A�J �M{ BC
Stress Absorber����  ,R���� E/"'M� KM�'i� QA� #J

��-�6D �� 1M�A�J �M{ E��" �m/� �
A
� ����3 O#J
-�6D �$ EA�" -1�v�( �� �� �jm/� O#JIn-vitro

�� KM#�2�K�� � 1�� #6M� �� �*% K!" 5M� 1"�*
$ F�*& �� #J
1J� KJ#�.

 �#/" �_#D �`
#\� �M#
" B#�
� -1M� �$ ���� #$ �� ���

Archive of SID

www.SID.ir



�,� ���-�  � .,	( /, �0��-1  -23!.-� ! �� /�������%1 � ����4 �5-�(  �0�                                                                               /,6����0 7�1

�;

 ��$�#� F�@��NaOCla % ]1� �$: O*/
�& � �!�Z� 
 ]1� �$ �� T�#�: ����'�4� O��$ V��W� 2� TAZ �!�Z� 

O�$� 2� [\� � E�� Q�#�� TX� �"*6,1_ � R+�i*�$ � #J
�� 1"#$ E�6�� �*A�$ QA� �
D 2� �3� #�� � ���3

 B#�
� BCD O��$ [\� 5/M'���S���(� ����� �� �@��
E��#�D 1"#$ #$ T%�1� �
D � V�M1"#$ ������ O#J

��1�&#$ ,�*& -�#6
�� , ]�*s �$ 1"#$ E�6�� �$ �6�� O��G^�
 -�#� � 5M2� �#4� [\� PM �#LM� �
D � ���1" ]1� -#�*�

 ����
*"#" oh#�� 5/M'�
������ �#4
D� '�" � �"1`�) BCD #$
5�S���(
������ -1����#�� O#J5�/M'�(�� F �G�� �+�#, 1"�*�

1&#$ R���� �4, �*h �$ . 1M#$ R
��� 5M� �� �G�� T��*, �
A
�

V�M1"#$ �4J �$ R�4`� T$#Z #� 1"��3 ����$1�&#$ #J. 5��v4J
 �`
#\� 5M� �� -1& -�#6
�� V�M1"#$ 5�
"� w*" �� ��M#!�

V�M1"#$ 2� -�#6
�� #$ �� ��� �#/" O#J
Single Bottle� oAh �"#%�#� �*
� , 1D �� �LM#
"

V�M1"#$�+D�� 1�W O#JO� #M 5
�� ��D �*d� � �*& �#LM� 
�4"  � 1"#$ E�6�� �� ��� ��`� ]�#6� �#LM� },#$ 1"�*�

���3 .
�� �#��/�( �.
�% �#4,� 2� ?( E/"'M� ��*� �� �*&

(Fatigue) ��G^� '�" � NaOCl �*\� 5/M'�
������ �$ 
/"'M� 1`
�� �d#,�*& )#L"� O�
/�$ ]#`
#\� E.

2"���:
1- Prati G, Chersoni S, Pashley DH. Effect of removal of surface collagen fibrils on resin dentin bonding. Dent Mater 
1999;15:323-31.

2- Perdigao J, Lopes M, Geraldeli S, Lopes GC, Garcia- Godoy F. Effect of a sodium hypochlorite gel on dentin 
bonding. Dent Mater 2000; 16:311-323.

3- Sano H, Yoshiyama M, Ebisu S , Burrow MF, Takatsu T, Ciucchi B, et al. Comparative SEM and TEM observations 
of nanoleakage within the hybrid layer. Oper Dent 1995;20:160-67.

4- Inai N, Kanemura N, Watanabe LG, Marshall SJ, Marshall GW. Adhesion between collagen depleted dentin and 
dentin adhesives. Am J Dent 1998; 11:123-27.

5- Vargas MA, Cobb DS, Armestrong SR. Resin-Dentin shear bond strength and interfacial ultrastructure with and 
without a hybrid layer. Oper Dent 1997; 22:159-66.

6- Phrukkanon S, Burrow MF, Hartley PG, Tyas MJ. The influence of the modification of etched bovine dentin on bond 
strengths. Dent Mater 2000; 16: 255-65.

7- Fitchie JG, Puckett AD, Reevws GW, Hembree JH. Microleakage of a new dental adhesive comparing microfilled 
and hybrid resin composites.Quintessence Int 1995; 26(7 ): 505-10.

8- Reeves GW, Fitchie JG, Hembree JH ,Puckett AD. Microlaekage of new dentin bonding system using human and 
bovine teeth. Oper Dent 1995; 20: 230-35.

9- Abdalla AI, Garcia-Godoy F. Morphological characterization of single bottle adhesives and vital dentin interface. 
Am J Dent 2002; 15(1): 31- 34.

10- Gwinnet AJ. Dentin bond strength after air drying and rewetting. Am J Dent 1994; 7:144-48.

11- Ciucchi B, Sano H, Pashley DH. Bonding to sodium hypochlorite treated dentin. J Dent Res 1994; 73: 296.

12- Cox CF, Tarim B, Kopel H, Gurel G, Hafez A. Technique sensitivity: biological factors contributing to clinical 
success with various restorative materials. Adv Dent Res 2001; 15: 85-90.

13- Pashley GH, Ciucchi B, Sano H, Horner JA. Permeability of dentin adhesive agents.Quint Int 1993; 24: 618-31.

14- Nikaido T, Takano Y, Sasafuchi Y, Burrow MF ,Tagami J. Bond strengths to endodentically treated teeth.Am J 
Dent 1999; 12: 177-80.

15- Morris MD, Kwang-Won Lee, Agee KA, Bouillaguet S, Pashley DH. Effect of sodium hypochlorite and rc-prep on 

Archive of SID

www.SID.ir



��������	
� 
��	� � ����� ���� ������� �������	��  ,������          �� 
! )   ����#$ , ���%�& , '�(#)*)(

�x

bond strengths of resin cement to endodontic surfaces. J Endod 2001; 27: 753-57.

16- Toledano M, Perdigao J, Osorio R, Osorio E. Effect of dentin deproteinization on microleakage of class V 
composite restorations. Oper Dent 2000; 25: 497-504.

17- Armstrong SR, Boyer DB, Keller JC, Park JB. Effect of hybrid layer on fracture toughness of adhesively bonded 
dentin- resin composite joint. Dent Mater 1998; 14: 91- 98.

18- Kanca J, Sandrik J. Bonding to dentin clus to the mechanism of adhesion. Am J Dent 1998; 11: 154-59.

19- Gwinnett AJ. Altered tissue contribution to interfacial bond strength with acid conditioned dentin. Am J Dent 1994; 
7: 243-46.

20- Saboia V, Rodrigues AL, Pimental L. Effect of collagen removal on shear bond strength of  two single bottle 
adhesive systems. Oper Dent 2000; 25: 395-400.

21- Perdigao J, May KN, Wilder AD, Lopes M .The effect of depth of dentin  demineralization on bond strengths and 
morphology of the hybrid layer.Oper Dent 2000; 25: 186-94.

22- Wakabayashi Y, Kondou Y, Suzuki K, Yatani H,Yamashita A. Effect of dissolution of collagen on adhesion to 
dentin. Int J Prosthodont 1994; 7: 302-306.

23- Saboia PA, Pimenta LAF, Ambrosano GMB. Effect of collagen removal on microleakage of resin composite 
restorations. Oper Dent 2002; 27: 38-43.

24- Sano H, Takatsu T, Ciucchi B, Horner JA, Matthews WG, Pashley DH. Nanoleakage: Leakage within the hybrid 
layer.Oper Dent 1995; 20:18-25.

25- Jacobsen T, Soderholm KJ. Some effects of water on dentin bonding. Dent Mater 1995; 11: 132-36.

25- Pioch TS, Kobaslija T, Schagen B, Gotz H. Interfacial micromorphology and tensile strength of dentin bonding 
systems after Naocl treatment. J Adhes Dent 1999; 1(2): 135-42.

26- Uno S, Finger W. Function of the hybrid zone as a stress absorbing layer in resin dentin bonding. Quint Int 1995; 
26: 233-38.

27- Ferrari M, Mason PN, Vichi A, Davidson C. Role of hybridization on marginal leakage and bond strength. Am J 
Dent 2000; 13: 329-36.

Archive of SID

www.SID.ir


