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) �1\�15 #17(. D�H.? �/�� ��*�a; +� ����68;  �6�6� ���
�� ��+? G��"� ��(� �.�� ,�
 0 Z�A ��  Y�6� � �.6-

0�HX� �� ���� �� � �eC #,�+� ��'(� ����.�� �  #�.6-
�� ����68� ) ��15 �n� ��6� ���� N�*� 0� ,��g�� .(

�.�a�  D�H.? ,�� �+�( ��+? +� #��X� �+�(  M����� +� ��
� ���A�� ����68 ) ��17.(  

D'!�( +� ����68; �+�( ��+? �J8|  +� �'� 6�H��� ���
03/0 ppm ) �(� ��- B��H�14 ��;�~ 0"�� .(

 �(� $68a� ����68; �+�( ��+? ��� �.��.� ���6�H���

 0 �(� 0';�� ���T �6�+? ��6� �>���- �� 0*7!� ,��
��. ��8E� :�T� �6>� ����(6V ���?�;  .�(� ��-

Optibond solo  �One-up bond F  H� �� ��6�A 0�
�� F�%�8�(��6�68; ���
 U�a;  ��';� �(� ���T 0 ��-��

 0� .��� ��1. ��6��? QC� ���( 0��1� ����68; �+�( ��+?
 $�� ��� 0 �6- 0';�� �J. �� �'!��� 0*7!� ,�� #U�
��
��6� ,�� �� ����68; � ��'!�. ��(� ���
 6�H��� �� ,�� +� 

��. Q�'(� �� � ����? ��6��? QC� ���( �+��.� 0�  .�-��
B��H� �� �� 0 ���69 �� WE; 0 ��'!� ,�� �f.�

���� ����� 0� ����68; ���
 ���6�H���  ���
 ������ �
 ����68; �`�� �J8| N�*� 0� �.���T �.�� �� 0� ����68;

���� �� �6�6� �� �A6�j� 0�6.�n ����(6V :�A ������ � 
 �� ����68; ���
 6�H��� D'!�( #,��g�� .���� i��

���� �� 0 ���69  ���T ��� �� 0� ����68; ���� ������ �
) �(� ��6 . ����(6V �n�� i�� 0�18.(  

 �11 H�� �.�� $�%&'(�Microtensile bond 

strength )µTBS(D���� # D'!�( +� 0 ����  6�H��� ���
 �? ���� �� ����68; ���
�� ���	'(�  d�a� �� �'T� #���

 ����	� ����? )�&* 0� �.��� ���T �A6�j� ����(6V ��E*�
 �(� �? 0�}T ,�� ���� N�'&� K�L6� �� .�(� 0'-��.
 �(� ���T D���� s��l� �6�(�H�*������ 0.6� �� 0
 �
 �11 H�� �.�� $�%&'(� #,������� � ���A $�%&'(�

6�H��� N9�;- �� ���� #�� Z�A  $�A/�6�� ,';�� �J.
 ���6�H��� �� �!%- �6f*� .�� k�a}� ����68; �6��
 W8'\� S6. +� � 0'-��. ����	� �? ���� �� ����68; ���


)Mixed) �(� ��6� (14.(  
���� ��1. F�a*�>� �/��  ���
 ���6�H��� 0 �.�

0�` ��+ ��- �.�� N9�;�
 ���X� �.���T ����68;  #��� �� �
0�
�. ��  �0�
�. ��6�A 0� 0 #���� N�%1� �'a.���  �

»��(� 0� $��E�) «“Acid-base resistant” zone 0� � (
 ��j'/�ABRZ �� 0'/��- �� ���+ #�6-  N��E� �.�6�

08�
 ) �� ����E� 0�6.�n ����(6V N�%1� � ���(� �19 #
20 ���X� H�. ����68; ���� ���6�H��� �� 0�
�. ,�� .(
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1� 6�H��� N9�;�
�� ����  �? ���\L 0' *� 0 �6-
 ��+? ��6� ���( ��+ �� 0 0g.? �� 0�` ,�� .�(� �'�

���� �� ����1� (��6��? QC� ��.��) ����68; �  �6-
 ����68; �'1�� ���E� ,�� �8��E'� �� ��� 0"��� .�(� F��	'�

0�
�. �'1�� ���\L � ��- ��+?  #���� �6�� �'a.��� �
��� D� �f�� N��6A �'a.��� �
�6. .�.6- 0';�� �J. �� �'!

0�
�. �� N�%1� 0� #��- ����1� 0  �Interdiffusion 
,�+� �n��-0�`) Z�A  �� ��E'A� {���� �f'!� H�. (��� �� �

,�� � .�(� $��E� ��(� 0� Z�A �6/ +� i�� 0�` ,�� 0 �(
ABRZ 0�` � Z�A +� � ���  0 �(� �? ���X� ��� �� �
��6�A �� �� ��� �? +� ,�'.� �V6( ) �6-19 0� 0�
�. ,�� .(

0a��L ���'.� �� ��`�� Y�- +� � ��6� ��.�� �'*� N%-  �
�� ����1� ����/  D'!�( +� ��- ��+? ����68; ���E� .�6-

0�
�. �� ��(� 0� $��E� Z�A K>( �� 6�H���  ��n7� N9�;�
 �
�� �� ���p� �� �? �8%- F��96j/ � ���m� � .��� ,�

U�'!�� ���
 0�
�.  0!��E� �� 0 �(� DJ�� ����V? ���
0�` ��  5�6/ #��.6- b� �6/ ���6�H��� �� ��� �� �

�� ��1. �6/ +� �� ����	'� 0a*�>� .����  �� ��- $�X.� �
�J8|  �� ����68; �J8| 0 ��� ��1. ����68; F��	'� ���
 N%-ABRZ  ,�� �1
�; F��	� � �(� ��m� ��n7�
�J8|  ���20  �50  � �f��%� �� �.+� �9��75  �90  �9��

�� ����1� �.+�  0 �;�� 0X�'. �6l ,�� 0a*�>� ,�� .�6-
0.�'(?  �e6*6;�6� �� ��n7� ��� 6�H��� �� ����68; �J8| �

ABRZ  ,�� _`��'
�20  �50 ) �(� �.+� �9��20.( 

��� B��H� F�a*�>� �/�� D'!�( 0 �.�  6�H��� ���
; ���
�� ����68  � 0�6.�n ����(6V +� �a.��� �� ��.�6�

) �����. ���1� 0a���21 #22 �(� ��- �h #,��g�� .(
�� i��H;� �� �.�� $�%&'(� � F� n ����68; 0  @A�� � ���

�� �.�� �f"��<%� �6 �� ) �6-21 F�a*�>� ,�� 0' *� .(
0a*�>� #���� �6�� �J. sC'/� 0 �(� ���� ��1. �f�� �� 
���� ��+? �.��.� ���6�H���  #i���+? ��6� ����68; �

���6�� �f"��<%�  0� ���T �*� ��6�. t	
 �� ��	
 ���
��6 . 0�6.�n ����(6V +� ���f1�V  +� #�f�� �6( +� .�.�

D'!�( �� �6�6� ����68; 0 ���X.?  M����� �� 6�H��� ���
 �(� ,%�� ^? �� �? Q��� #�(� ��- 0l�
� ���+�

�&� �(� ��- ���&� M����� �� �? ��
 ���+ �-�� ��
)14��. ��J'.� 0 �X.? +� .(  ���24  ����� +� MV �A�(

 0� ����V? �!����� #����68; ���
 6�H���
�� #�6- N�� � ����V?��6�68;  ^m� 0 �+ Q�
 ��6�

�6� ,�� �6}
 � Z�A �� ����68; I�.� ���E�  ,�
 ��
0��� #���(� i*�" � -� � ��( 0� �� �aL6� S

����V?  �!����� +� S� -� {��� ���6/ ���p� ����68; ���
�� @A�� ����V? 0���+ �6-  d6A �� #�6- D���; UC&.� �

 i��H;� @A�� ��� ,��pH �6� �+�( ��+? �  � D�!8 ���
 �� #����68; �6}
 �� #�? U� .� 0� 0 �- ���6/ F�	!;

6/ ���1� ����68; ����V? N�%1��6�. ���.  0� N ��
�� �J.  ���6�H��� ��- ��+? ����68; ���E� 0"�� �(�

 #�-�� �;��. 0�6.�n ����(6V +� ����68� ��� �.��.�
 �.��.� ���6�H��� ���+ ����. �'���� 0 �;�� 0X�'. ��� .

���� ��+?  �� �6 �� Y�6� ��
 �� �(� ,%�� ����68; �
0 * ��(� 0� ����E� ��	
 ���A ��� ) �.6-22.(  

MDPB 
 ���H;�MDPB  ��� ,�*�� ��.6- b� �6/ �����V �� 0�
 W(6�Imazato  �McCabe  +� N��A ,�� .�- ����1�V

 $6�������V N�(��� �������" $6�.6�? ��6.6� Y���
�� N9�
 FC���'� ���� �� � �������  ��6.6� ,�� .�6-

�� 0% - ���� 0 ���+� �����6.6� ���( �� �.�6�  ����8V �
�� ��- ��
  ��%8�A � ����� ��� ,�� #�6- �H����8V6 �.�

�� ,��}� �� N��A ,�� F�� +��� ��'�� �L  ���+ #��
MDPB ��. 0'!- W�&� +� ) �6-23{(  #,�������
G���.��  ���
 ���+� ���MDPB�� #  +� MV ��.�6�

 �1 ��'�� N�A +� ���	'(� �� ,�+� ��- �H����8V
�� ��
 ) ��-Immobilized bactericide �n� ���� #(

 K>( ��� ��'�� �-� +� #G���.�� 5�6/ �� ^68>��.
) ��� ����68�8(.  �� Q��� �� ��6.6� ,�� �'T� #,�������

����%�� �L ��*�a; #���� ���T ���� K>(  �� 0' *� �� B�
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#$%�	! &�	' �$( �) �*� �+ �,-�)(  ���- ���� .���/0$ �  

�� t	
 ��'� �
 ��'�� �(� ���T � ��  �6�6� ���
��	
 �� �� ��� � ,�� +� �� ���6/ B�. D� ����� ���+  ,��

 0� � !. ��'1�� ��?�� #��E. F��h 6.�. ����� 0� ����
 �����MDPB ) �(� ���� ��1. ������ 0�23.(  

 ���
 6�H��� N�A D!�.�%�MDPB  Q��� 0� 0'!���
��. U68&� ��H�� ��1'.� �� �� ��� �� � �(� D�E'!�  .�-��

0a*�>� 0 ���" �Giammanco  ����%�� � )24(  ��1.
 ���'. #���) D�E'!� Q��� �6�+?Direct contact test( 

 ���
 6�H��� ����MDPB  �-� �� ��/7� � ��6� � ]�
�� ����1� ����%��  ��� #�6-) ���? ��1'.� �6�+?Agar 

diffusion test(  N��T ����%�� �L ��H�� 0 ��� ��1.
�� N��6A ��� �n� �� ��CA N��A ,�� .��'!�. ��1'.�  �+�6�

��'�� �-� �� #���� F�a��L ��� �� � ����'/�  ���
����(6V �� Y*�|  � M�%� *? ����.� N� T +� #01�� ���

�� �n� D� H!���6��'� �J8| �� � ���m�  �J8| ���� ���
�� i ��'�� �� 0�Minimum bactericidal 

concentration )MBC��'�� ,'1 @A�� �A�( 0� (  ��
�� ) �6-9.(  

 N��A ,�� #U68&� ����%�� �L N��6A sC/ ��
�? �� 0 ���6� �%�.�%� � �%�H�; 5�6/  �� 0� ��

�� ��. Y��\� �� ��� ) ��25 +� �;�L� ��H�� ���H;� .(
��| ��+? ����%�� �L ��6� N� T  N]�) ��- �H����8V N��T

 N/��� �����8V �%�H�; 5�6/ �� _`6�a� (,���Hf��8
�? �%�H�; F��96j/ �;� 0� �X�� � ��6�. �� �� ����. 

 �A��9��6.6� ���MDPB  �H����8V N��T i ��'�� ��
 ��"� �� G���.�� ,�+� � �����V ��- �6� � �(� ��-

��. N%1� ) ��8 #9.(  ���E� �]��
MDPB  5�6/ 0
��. N'\� �� G���.�� ������  #��5/2  �(� �.+� �9��

)8 ���H;� 0 �X.? +� .(MDPB  ���E�pH  ��n7� �&� ��
�� ��+ Q�
 #�(� ����. ���T 0��� 0 �6-  �

�.�a� 0�` ����+  �����V �
 �� �`6�6� �'��� Z�A � ���(� �
E� �� 0 �(� ��- B��H� 0' *� .�-�� U�'� ���� �� 0!��

G���.�� � �����V �� #U�'� ����  ���
 ���MDPB #

�� ,�+� h6	. �� N/��� Y�6� ���A ���� ) �6-23 .(
0�` 0� h6	. 0"��  ��n7� �&� �*6�6� ,�� Z�A � ���(� �

 �? N�'&� N�*� �� .�6� U�'� ���� 0��1� � 0';�f. ���T
0'�+6%!�� 0 �(�  ���
 G���.�� �MDPB  0!��E� ��

 ���H;� {�(� �'1�� U�'� ��MDPB  i��H;� @A��
0'�+6%!�� ,�+� �  M�� �� ���Bis-GMA ��  � �6-

i��� _`��'
� #�8A  ,�� ��CA 0� .�(� �*6%*6� ���
 0� � !. ��6.6�Hydroxyethyl methacrylate 

)HEMA ��6� H��� ^? #,������� {�(� ��H��� ^? (
 ���
 ,�+� G���.��MDPB .�(� �'1�� U�'� ���� +�  

6�H��� D'!�(Clearfil Protect Bond  )CPB(# 
 ���
 �? �����V 0 �(� ����6�H��� +� �%�MDPB 

��  �����V #N��A ,�� sm
 �� 0 �(� ��- ���� ��1. .�-��
 I66'V�'(� 0�8A ����%�� �L F��n� �6m� D'!�(

��. ��1. Q68�;���(� N�(��6'` � M.��6� �� 0';�� ,��.�
�� K�L6�  �� ����%���L �n� 0 ���CPB  0� WE;

0'���(�  �6}
 0� _�(�(� 0%8� #����. �f'!� ���� �MDPB 
) �(� 0'!���26.(  

) ��.+ W�&� �� 0a*�>� ��In-vivo �� ��� �� (
 � ���~ 0 �(� ���� ��1. ��6.6� ,�� ���
 ���X� 6�H���

0�` ���\L  ��6.6� ,�� �� ��� �� � U�'� ���� 0��1�
) �(�23�� .(  ���
 G���.�� ,�+� 0 �;�� 0X�'. ��6�

MDPB �� ���T�� ����A �eC �� �;� �6�(���� ��  #��
G� 0' *�  ���
 ���� �� ���+� ���MDPB ���6  ��

0a*�>� ��) �.�6�  ����f1���+? �1. ����1� 0*7!� ,��( 
)8 #N �� .(MDPB ��- �H����8V6 N�*� 0�  M����� ��

 �� � �? �����&� ��� #�(� 0'-�� �1\����� ���'. ���+�
0*7!� �1\��n� ��� D�E'!� Q��� 0� +��. ��  0 �(� ��

.�6- �� �? ��� �� �'!���  
  

*��%��+ ,�$�'� ���� 
��-��.�  �!  

$6�.6�? +� ��f�� F�E'1�  �6�+? ��6� D� �������" ���
0';�� ���T 0a*�>� .�.�  �Li ) ����%�� �27 ��6.6� #(



 

#$%�	! &�	' �$( �) �*� �+ �,-�)(  .���/0$ � ���- ����  

����� ���	��� 
�� ���� ������� �����12 ����� �2 �������� 1395 215 

 ����8 $6�.6�? N�'� �� N�'( N��� �!68���'�
)DMAE-CB �.�6�. ����1� � ���� ���T �(��� ��6� �� (

 ���T � ]� U�'� ���� ��.��� #N��A ,�� ���
 6�H��� 0
�� M.��6� I66'V�'(� �-� +� �a.��� 0�  ���� .�-��

 0� �������" $6�.6�? DMAE-CB�L 5�6/  ����%��
��  �� M.`��6 �.6�V :��l +� #U68���'� ���� � �1\�

0% - �� ���+� M����� �� �� ��6.6� #����8V �  ��

��  F� n �� ����%�� �L �n� F�� +��� �� #,������� {�+�(

) �.�� ���6/ �T��7( +� MV �(� ���T ��6.6� ,�� .
 ��1| �f"��<%� � ���� !" #�-� #�6�(�H����8V

(�0a*�>� .�+�( N'\� �� M.��6� I66'V�' ) �f�� ��23 #(
 N�(��� 6���? N�'� �� �������" $6�.6�? ��6.6�

) FC���'�DMADDM �����V � 6�H��� Y��� �� �� (
) ��6J�� ��" �.�� b�%(�3M, St. Paul, MN �� 0� (

 �� N��A ,�� ���
 6�H��� 0 �.�6�. ����1� � �.���
 ���� �� 0!��E� ��H�� 0� �� D8�;6�� ��*6��'� ��*�a; U�'�

�� i�� ���6� N��T  �.�� $�%&'(� �� U�
 ,�A �� � ���
��. ^68>��. ��n7� ���A  0� 0 �(� �h ����- .���m�

0a*�>� .�- 6�H��� ���� D� ��E. F��h6.�. N��A ,�� �����  �
) ��f��28(#  N�'� �� N��� �!68���'� �� $�6� �����

.6�? �� ��HX� ����� H�.� ��E. F��h6.�. � ������� $6�
 ,�� ���'. : l .��� ���T �(��� ��6� �� N��A �� ,�� +� $��

 ���
 ���6�H��� 0a*�>�Quaternary ammonium 

dimethacrylate )QADM�� ��- �6� (  +� ��.�6�
��'�� ��� !"  ��n� ��� ��� #��� ����68� =6>( 0� ��

��'�� ��  N��E� �� .�.���. K>( +� ��� �-� W�&� �� ��
N%����V6.�. ���
 ���6�H��� ��'�� WE; 0. ��E. ���  ���

 �-� +� #��E. �+�( ��+? N�*� 0� 0%8� #K>( ���
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Abstract 
  

Introduction: The aim was to review antibacterial agents incorporated into adhesives. In this 
context, bonding systems were compared and the effect of irradiation on the 
antibacterial properties of adhesives was evaluated. 

Description: Currently, composite resins are considered the principal materials to restore 
anterior and posterior cavities. Advances in the synthesis of polymers and fillers 
have improved composite resin properties; however, a major problem is the 
greater tendency for accumulation of plaque in their vicinity. Since composite 
resins are bonded to tooth surfaces, recently the antibacterial effects of adhesives 
have attracted attention. One of the new developments in the formulation of 
adhesives is introduction of chemical components to confer antibacterial activity. 
This article reviewed recent studies in this area to answer this question: Is the 
antibacterial activity of adhesives clinically important? Search was run in Pubmed 
database and Google Scholar using the key words "antibacterial adhesives", 
"adhesives + Methacryloyloxydodecylpyridinium bromide (MDPB)", "adhesives 
+ epigallocatechin-3-gallate (EGCG)", "fluoride + adhesives", "quarterly 
ammoniums + adhesives" from 2005 on. 

Results: Some studies have reported that adhesive systems show significant antibacterial 
properties and this effect has been attributed to the presence of MDPB molecule. 
However, others believe that this effect is minor and temporary. No adhesive is 
able to completely prevent nanoleakage at resin–dentin interface. Adhesives 
without light activation have better antibacterial properties. However, after 
irradiation the afore-mentioned properties are still available to some extent. 
Recently, the use of substances such epigllocatechin-3-gallate (EGCG), 
dimethylaminododecyl methacrylate (DMADDM) and silver nanoparticles have 
been proposed in the adhesives and in vitro studies have yielded promising 
results. However, no accurate simulation of the oral cavityhas been carried out. 
Currently, definitive assessment of the clinical relevance is not possible and more 
extensive clinical studies are necessary 
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