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 �71 (� �&	
"�' �#����4/1 �F
� � � �(���� (
� ��H� .	#�  ��

 ,L# ��1 .�"� �	�A  

  

  
 2��1
�3�� 
4�5 �3/� . �7�8 
,9�: �� �$  

 .m O�X:!����"�����  �� ���� "� ���� ��
�� ���� %

�"� �	# ���%A <� .%	�.  .m���"�����  0� ���� "� �� z��"

) (��&%� pb C�Twin multi mix ( p�F:� (��C��� �� "� ~�2

	���&.  0� ���� "� �� .m ��� kK"(F
"%  ����#2  0� �	# �$�)�

(2���� (��C��� 6�2�  ���� ��� (� �	
"�' �$�� 3%� ��	#.  	)�

 0�30  �� �	# ;�� f�P (
��\(F
"%  ( #���� W�X:�	#.  ��

 ( #���� ()��* 0� (� ���4�� ��� �"� 6��# .m ����� "� ;�4��

�� ��#� �&���A �� % �"� �	�  (� ���4�� .�"� �	# p�F:� ��

����A O	# (� .m ����& �� ( #���� (��' .%� ��  3�� (� % ��#

���� "� 	�	� .m 0� +A �� .��# 	����$  �: u7" (� ����0 �

� (A �"��.m % 	 3��� �� �	E�  ����A ��	���4� % �b��� 6��# 

���  (�����$��. �%�& %� �� �� �&	
"�' �#���� ��
)�  O��/ (�

��� ��
���  �� (���)� �� (� ����0 � % �:" u7" 	��" I��" f�P

O�
F�P 	���& k��  (�����$��  ��
)� z�� �

Y ,� �#���� %

����. �	��!� %� h"� u7" � :" (���)� �
����  �
� �4�� �&

�	��!� �
� ~$�� �
���A .�$�& O��/  J��* (F
"% (� �&

Kappa  .	# ;�E��p value  0� � &���05/0  3���A ��H� 0�

��)� & �G� �� ��� J��* ��	r� .	# ( $�Kappa  �
� ~$�� 3���

�	��!�  ��&88/0 .	�A �"� (� (���� �� (��  �
���� % ����
� 3��

 ,H� 6��2� �� �	��� �1�� f�P 0� ,/�5�&	
"�' �#���� 

( #���� 	�A �"� (� �C���L� u7" � 	# ��� (� �"� ��} ,��1 .

(����  ~��2 ��� (� +	# u7-� 0� k' (� ���� u7" 3����

�1��  �71 (� ,1�	5 �&	
"�' �#���� 0� k' �	���4/1 �F
� � � 

	����  ()��7� ���% 	�	#]+��� ���1 ��� �" 3% �' S�
 �71 �� 

(��!� )COLE PARMER Catalog ≠ 06408-62([ %  kK"

(����  �- ;�E�� ��� �	# u7-� 3�� �#�� 	��� ;�LH "�

 ����	�	#.  ���1 ~��2 0� ,�P ���+A +���  <� �� T�� �� ��

(!
# JF"�  h"� (� ���5 �� 3�J-= ;��  ,X � JF"� (�

�	#  	���� O��/�$�& <� kK" . (rF5 �71 �� �L
 "b'

 �FC��5/1 � ��"  ���� ���1 (���� 6��2� � �	# �� %  +� "� �&

	# ��" �& (� ���4�� .	# �'� (!
# JF"�  <� % ( #���� 3�

 (����J"��� ���P  .�0�F�� u7" 0�- ��� �#�� ;�LH "� �

 (� �"�	�A .� ���P u7" �� �%�& �� �� ( �	 �� ��	�A �"�

 O	� (� �	# ���� ��� (� z��	��� T�� h"� �����'20  (
��\

 T�� 0� ���� "� �� z��	��� kK" % 	# <!C ��� �A�' h"�

���0�F�A �&	
"�' ()��* 3���� +�	��  
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 .	# ���� ���1 z��	��� <� kK"�" 3% �' S�
  �71 (�  

4/1 ��F
  ����� % ���� ���1 f�P u7" 3%� �� � �z��	���  ��
�

	���&. ����� �� S�
 ��0�K��� �� TPH3  .%	�)1 ( % 	# �'

(��C��� �� "� ~�2  3��� ��4 "� 0� ���� "� ��LED   

)Radii plus LED, SDI, Bayswater, Vic, Australia ( ��

 f�� .�2480 -440  ��%�C % � �����1500 �F
�  O�% ��

� ��"  O	� (� [��� � �40  (
��\��
� ����� �� .	#  h"� S�


3�� -
� (Y
  ����#11  ( #����	# % ~��2 ��	�  0� (��� "� <�

.�2 (� ��0�K��� 2 �F
� � f�P (� ,X � � � ( �"�	�A 	��� ,H� .

 �- D�)� ���#�� 	��� ;�LH "�  ��4 "� 0� ���� "� �� .�"��
���

)Zwick Comb, H&Co /Roell, Z020, Germany(  ���1

�$�&�F
� <� �P�" �� %�
� .  .�X� u7" 30��� (r
1� �� � �

 ���%%  ��	r��#�� 	��� ;�LH "�  �4� J-5 �� (���� �� 3���

 �� .�L"�'.	���& (�"�H� ��0 .���$ 0� ���� "�  	��� ;�LH "�

= (.�L"�' �4�) �#��     
���
���#��	3%�
�		
�[���� ��[7r�	u7"

    

����r� 3�	P �#�� 	��� ;�LH "� �� 3���  (�"�H� �%�&

	# ;�� �� % ���$� SPSS )SPSS Inc., Chicago, IL ( B%� %

3���A t ���� 	�	# �
���A ��.  

  

���-� �,  

8 (���� 0� �	P ����A ;�4�� ��  ;�E�� % 30�"�-L# ��=� �- 

	�	# ) = �%�& �� ��	)26 .( ������1 �
4��
�  ��
)� 6��H��)±( 

 �#�� 	��� ;�LH "��% �� +�!� �� �%�& .	��  .%	� ��2 

����A  .�"� �	# (���� �#�� 	��� ;�LH "� (� p���� 3�� ��

 ,
FH3���A ��  +��0A T�"�t Independent  �
� 6b C�

�)� 3���A ��H� 0� �&	
"�' �#���� B%� %��  ������� 

)308/0 = p value(.  
  

 <��=1�7�8 
,9�: �� ����&#� ��3 ��3 >�4�3?@ .  

�-��� ��	� Lot Number  (�%��� �%�1��  (��2��� ��3  

Clearfil SE Bond 01039 A (KURARY Medical Inc, USA)   O	� (� �	# ���� ��� (� T�� h"� �����' �	 ��20  (
��\

�� <!C ��� �A�' h"�  0� ���� "� �� z��	��� kK" % ��#

�� ���� ���1 z��	��� T��  % ��#20 �� ��
� (
��\ ��#.  

Carisolv 03-12  (Mediteam Dental AB, Sweden) m���"����� . 0� ���� "� ��   

Twin multi mix syringe dispenser  p�F:� �	#

0� ���� "� �� kK" Instrument  ����#2  �	
"�' �$�� 3%� ��

 ���� ��� (��� ��#.  0� 	)�30  �� �	# ;�� f�P (
��\(F
"% 

 ( #���� W�X:��� .��# 
TPH3 1109241 (Dentsply international Inc, USA) ��0�K��� TPH3 (�e ��  ���:* �� 3�2 �F
�  0� ���� "� �� � �

kK" % �	# ���� ���1 �L
 "b' ���%� -��� 40  ��
� (
��\

�� ��#. 

  

  
 ���3��1<��#���A BC8 �* ���D �� ���* ���* E��/&#� F4A��4 . 
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 <��=2���H . �7�8 
,9�: �� ���* ���* E��/&#� 
* I3*� (�$ 

  ( ��  ���4�   ��5%���(������ �5�)  ���4� 8���%�  9:��;  �<��;   $�=�>3� �0?�-95 �?��  p value 

1  ���"�����  26  7/19  1/6  4/19  8/43  )39/18 - 38/12(  
308/0  

2  k
'	��  26  3/17  5/5  0/15  2/37  )42/18 - 21/14(  

  

 B��  

 O%�� (� ��� +�!� �	# ;�E�� 3���A ,
FH��)�  %� �
� 3���

.���	� ���% �	# (-��r� I -
" ��  ()��7� T�"�Kuboki  %

+���L��]6[ ���
�
# B%� (� �&	
"�' �#���� �� - �L
��L�  ��

���"����� 0� ���� "� ) �	
"�' f�P ����C (�eInfected ( #���� (

�� ) ��
����
�� f�P % ��#Affected�� (� (  �1�� ��# I
�� 	���

�� ���h"� �	# ;�E�� ()��7� �� .	 Banerjee +���L�� %]26 [

 (-��r� ��5  �"� �	# B���& ��&	
"�' �#���� yF :� B%�

 0� ���� "� �� (����"����� f�P ��
����
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� % 	��� �� k
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��� +��0 O	� �G� 0� �&	
"�'� �)� O%��� ��� .���	� ���% 3

 h"� �&	
"�' �#���� +��0 O	� h"� ����"�����  ��� ��

 ()��7�3  h���# �H �"� �L�� (� �"� �	# ��%A�� (r
1�

�
���� W�XC �� .	#�� � !
� �] B%� +��� �\���
�
# - 

�L
��L� +�	�� �&	
"�' �#���� �� ()��7� �� 3�
# 3��  (� 3�

h"� Fluckiger +���L�� %]27[  (� 	# B���& ��$�& O��/

+�	��  h"� �	# ����A 3�����"�����  ��H� 0� k
'	�� (� ��-�

�1�� �&	
"�' +��
� �)� O%�� f�P k�����%�L
� % �	����  3���

) 	���	�05/0 > p value.(  

�� ()��7� <� �#�� 	��� ;�LH "� �
C�  ���������  �
F�

	��� 3� T� ,
$ 0� k' 3�
# +�	�� f�P (�  �&	
"�' �#����

���
�
# B%� h"�-  �L
��L� % �L
��L� (-��r� % �"���

��)� O%�� �3���A ,
FH x�� � .	���&  ���� �%�& %� �
� 3���

 0� k' �#�� 	��� ;�LH "� +��
� (=�&� ���	� +�!� Z���0A

 x�� � �� ��t �� (E
 � ��� .��� �e�� ��� ���"����� 0� ���� "�

 �	�A �"� (� h"�Fatma % El Shehaby]2[  %

Zawaideh ]+���L�� %10[ �� ���5 �� 	#��  3	5 � (�

 h"� �	�A �"� (� (E
 � ~$���Erdhart ]+���L�� %15 �[

El Kholany ]+���L�� %16 % [Dinesh]17[ �Burrow  %

]+���L��28�� [ .	#��  

 ()��7�Zawaideh +���L�� %]10[ +���P �H �"���   

 f�P (� ���0� 3�������� z��	�����
����
�� +�	��  ���� 3��

 h"� �&	
"�' �#���� 0� k' 3�
# k
'	�� % ���"�����

�� 	#�� ()��7� ��� .�#�� 	��� ;�LH "�  (� ��0�K��� I
��

3�
# ���� +�	�� f�P �&	
"�' �#���� 0� k'  0� ���� "� �� ��

 z��	���) 	��� ,4�
"Bond (Single �� I��" f�P �� % �"�

 (-��r��"� ���� ��� �� �
rrH� . ()��7��)� 6b C�� 3��� 

���� B���& B%� %� �
� 	��  �
4��
� %�#�� 	��� ;�LH "� 

 0� �e�� ��
-� k
'	�� 0� ���� "� ;�4�� ���� ���"������"� 

)31/10  ,��r� ��69/6( .O%��  %� ��� �� �	# �	��!� 3��

�� ()��7�  	����
\w �H �� ��$ (F�� 0� 3�	) � 3�� ���

 ��	# ���� "� z��	������  ���"������
Y � %3��  (� p����

	#�� �	��� ,�P . �L��4�� �� ��� ��� ,�e� 0�  ;	P 	���

(���� +��� +�-L� ��� ,
�� (� .	#�� ��  �#���� �� (�

�� 3%�
' ()��* ,L# 0� ���5 y� �&	
"�'  u7" ��E�� �	��

��P �"� �L�� �������� .�-
� ���
 "� ,��1 (!
�� 6�/ �

 ��0 0� ��0� ��0�K����" 3% �' S�
 �� (� ��# f��C  	���

 +��
� ���#�� 	��� ;�LH "� w.	#�� ��|&�
\  

+�	�� 3%� �� ( $�& O��/ �%	H� O�)��7� (F�� 0�  3��

()��7� ��	
"�' 3�
# Fatma % El shehaby]2[ ��  �� .	#��

 ()��7� ����#�� 	��� ;�LH "�  0� ���� "� ;�4�� I
��

���"����� )72/11�
��' (  k
'	�� B%� 0� ���� "� ;�4�� 0� �

)59/18�� ( �� .	#��  ��� ��� ,
�� ~rH� u
*� T�"�

��  .m ,��� �#���� +�L�� ;	P 	������"�����  �� � 5

(� 	#�� ~
1� 3�! -# �� ��C (��� (� �	��  ��z��	��� 

.	�� ,C�	  �%bP (�pH ���� ��� �%	5 % e�� ��
-� 12-11 

�� 	#�� (� �� 	���  �� ����� 3��	
"�������  % 	�� ���C ��

 ����r� �#�� 	��� ;�LH "�,
�� .	�� Z��� �� ���� 5�  �4��

-� ���w()��7� �� (� �"� ��� (� Fatma %   

EL Shehaby]2[ ��� ������ 0� ,�1 ���� +���P (� ���K

 0� ��
����!�	���  I�	" �GFQ .�"� �	!� ���� "�

 �� ���F��K
����"����� �25/0 	/��  3��� ��� % �"�30 
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 �(
��\ ���� ��� (���  3��� (� ��#+��� (�
�%�'�  ��� f�P

 .�-
� �$�� 	��� O�	1 Z���$�+A 0� ����  (� 	��� ;�LH "�

�#��  0� �t)������� �� ��  ~�P (� u7" 0� (F/�$ Z���$�

 Z��� 	��� ;�LH "� +��
� +��� � �� �4�� ,
�� ��"� ( $��

 ���"����� B%� �� �#�� f�P ��	)� 3�� H� +��� � ��

+�	��  % 3�
# 3�� I� ~�P +���f�P �	# +���P �"�]3[ .  

 �� �4�� 6�2 0� ()��7�Burrow +���L�� %]28 �H [

 +���P +��
� (-��r��!!� 	��� ;�LH "� I -
"  ������ 3��

 f�P (� �����A Tb& % ���0���
����
��  f�P � #���� 0� k'

����P � ( (F
"%���"����� +�	�� ��  �� I��" f�P % �	
"�' 3��

+�	�� �� 3����� ��)� 6b C� (��& �
��  �
� 3���

z��	��� 3�� 	!� �	��!� yF :�� 0� ���� "� ���� �� �4� 

A Tb&(� ��0� �� ( $�� �

Y �����  �&	��-= ���� ���

 f�P (� 3� ����
����
��  ���� "� 0� k'���"�����  (� ��-�

 �
��' �� O%�� ��� �FP ���|� �
rrH� .��� +�!� I��" f�P

 f�P ��	)� 3�� H� +�����
����
�� (� �FP (� 0� ���� "� 

��!�	��� �� Z��� � !
� �
� � 	����� ��} �	����� (  	���

 Z��� % I
-F� (� ���� 	��� 3���1�� ������ Z��� ,
��

	��� ;�LH "� #��.	   

Erhardt +���L�� %]15[  �"��� ��w �
\���"�����  ��

�#�� 	��� ;�LH "� I -
"  (E
 � ��� (� yF :� ������ 3��

 (� 	�	
"����"�����  f�P (� z��	��� �&	��-= +��
� ��

� (� ���	� �FC�	 0� ,/�5 x�� � � �*�5 ()��7��"� ~$��� . 

El Kholany +���L�� %]16[  �%�& �� (� 	����� B���&

���"�����  �� �	# +���� �%�& 0� �e�� ��
-� f�P (� 	��� O�	1

�� k
'	�� 0� ���� "� 	#�� .��  ()��7� T�"�Dinesh]17[ 

(-��r� ����0�� +���P �H  3��#�� 	��� ;�LH "� I -
"  3��

 ������yF"- .�� % {�- {� +�	�� f�P (� �����' 3��  �
�

+��
� �#�� 	��� ;�LH "� I -
" z��	��� yF"-  {�k'  0�

 0� ���� "����"����� Z���$� �� 	���.  

���
�
# B%� ����� ()��7� ��-  �#���� �L
��L�

 z��	��� 0� ���� "� �� �&	
"�'	��� 3� T� ,
$ �
F�  B%� ��

�L
��L�  ��H� 0��#�� 	��� ;�LH "� .�"� (-��r� ,��1 I
�� 

+A 0�  ��"� 3������e ()��7� <� �*�5 ()��7� (� ����

�� ������ ���%	H� 3���� �� ����� ��� (F�� 0� .	#��  (� +��

 u7" (� 0%�E +%	� u7-� (���� <� (
� �� ,L!�

�1�� ������� .��� ���#� �&	
"�' �#���� 0� k' �	��� u7" �

 �"� �L�� �" 3% �' S�
 +��� ���1 ��� �	# ����A

3������� 3����  �� �� u7" �� S�
 ,��� ~��7 (� 	#�� ����

�� (���� ,L!�  0� ��0�K��� +	# f��C J��� ��� ��� .	��

�� �#�� 	��� ;�LH "� ����r� �� �
\w % S�
 ��0  �������� .��#

� ���� ,L!� J"��� (���� <� (
� ��	) Z���$� ��� % �"

(����  �� ����4�
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Effect of different caries removal techniques on dentin bond strength 
of composite resin in primary teeth 

 
 

Tahereh Eskandarian, Rafat Bagheri*, Najmeh Mohammadi  
 
Abstract 
 
Introduction: At present different techniques are used for the removal of carious lesions. 
Chemomechanical caries removal technique is a noninvasive technique that removes the infected 
tissue, and at the same time, maintains sound tooth structures and prevents pulpal irritation and 
patient discomfort. The aim of this study was to evaluate shear bond strength of a two-step self-etch 
adhesive to demineralized dentin after caries removal in primary molars with Carisolv in 
comparison with a handpiece. 
Materials and Methods: In this in vitro study, 60 freshly extracted primary molars with occlusal 
caries were collected. The samples were divided into two groups. In each group, the teeth were cut 
in mesiodistal and buccolingual directions to prepare four samples. In group 1, the carious lesions 
were removed using Carisolv gel and in group 2, they were removed using a bur in a handpiece. 
Then the teeth were restored with composite resin and Clearfill SE Bond adhesive, using molds 
measuring 2 mm in height and 1.4 mm in diameter. The bonding interface underwent a shear 
strength test in a universal testing machine. Numerical values of shear bond strength (SBS) were 
calculated for each group, and statistical analysis was performed with t-test using SPSS software 
program (α = 0.05). 
Results: The mean SBS values of Carisolv and handpiece groups were 19.7 ± 6.1 and 17.3 ± 5.5 
MPa, respectively, with no statistically significant differences between the two techniques  
(p value = 0.308). 
Conclusion: Based on the results of the present study, the bond strength of Clearfil SE Bond 
adhesive to dentin after caries removal using the two techniques (Carisolv and handpiece) did not 
exhibit significant differences. 
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