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>1�  ��$ "��9������ 	� 8��B/+�  >���5 ���#5 (4
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 	���� ��#� !�	� ��,E ���]4.[  ���
��� 8(+� �1
�  	*�5 �1��
�� �� �! "��! "��!�/��Y
/+��_����
� Z]23 .[	� >�1?
 	*�5 >� >�C� ��
� �� ��� .

H��+ h5�� (+� �1
� �#/'� ���! "�/4� �� 	
�&���
  �

����9 ���! ��� ���]24.[  

�� 8���� (_+ %�'O� ��'��!��� 2�&���
  !� ��� !��
�#/'� F�/+� .2�&���
 ��� !� � ���! �� 26����/� "� ��
!�

��(+� 8�� 8���Y� ('�C�
.  ���� ���"���  � �#/'�� �j� eC��
	/�E 2��S�3- (_+ ����� �� r���� :���/���   !�7 �� 8����

	
� ��?� �! 	���
�� �#��]4.[  ��� (_+ ���� ���� ���
H��+ � �
 (_+ ����� �� (&'� "�/
� (�C6D   !�7 �� 8����

��!�� 	���
��]22.[  
��/&C �	C�
R� ;�Y �� %�'O� ��'��!���  "!�?Y ;�14/+�

�!�� 	���� ��C�� ��  ;�14/+� ���(+� �1
�  :�7 !�24 
 :�� (5�+)�E "!�T
 ��� �� �/'� (���� M���Y�. :�D ��5 !� 

 U��� � 	??� ;�14/+�	��'?� (+� ����� �E]22.[  
%�'O� ��'��!��� "�����  ��� (_+ ���+E ���!�� >���

+��$ !� H��  ���'�� � i��� "��(&'� ��  ��B� 2��k� � w�-
'�� eC�� � 8��+�� Z�5 "�!b	� �� ���� . ���u
 �%� ;�14/+�

 wE !� ���� (�C6D � ��/+6� >1�)(_+ ����� !�   �� 8����
	���
�� !�7(� � �E U��R� �� �	� !�
� ��E. 8��� ��� �� �9�  ��
:�
R� !�7 � �� !� ��
+ ���#5	
� �/Y�9 �X ����  	C� �1
�

 ���#5 �� (+�(I�� �� 2�� 8�
�� ��
+ ��� ���� :�&I >��I .
 8��� ��� � �!�� 	��- (&'� �� ;�14/+�� � >-�� �� 	/D�!

����� ����� � 	#��! (I�� "��  (I�� "����

 	� ��� . �����
 !�� �� 8���� (_+��� >�C� �� �� (_+ !��   ��� �� 8�##�

?�!�/+!	
� ^�B� � �#�� 	
� 8��B/+� ��
+ ���#5 �� ����]22.[  
	� 	��9  (I�� ��
+ ���#5 �� %�'O� ��'��!��� �� ���

��
� 8��B/+� . !� 8��� ��� ���� (�C6D (O5 �� 	/C�D ��#� !�

���!�� ���� >�+ �l��� �� F�

  "!��� (I�� �?�!�/+! "��
(+� .��'��!��� 	
� ���� Z�5 �� %�'O� ��� �  �� �T�/� !�

	� ��

 8�BD >-�� �� 	��+E ��9�]13 .[Life )Kerr(� Dycal 
)Dentsply Caulk( :�~�  2$�34� ��� �� 	��� �#/'� �� ��

	� ���5 "��
- �� 2!�S �� �� ����]22.[  
  

;�%'�� �
�8)� <	
�  
 �� ���� ��� ��I >����19 ���� ���5 !���� �� �  ���/
�

���4
  ��� �! 	9�##���!�� 	����� ���� �
� .pH �E  �� !�7 ��
	&��.
 7 8���� ��1'
 �k� ��!�� eC�� "�! 	9�#��]4 .[�E ��    	��*

(XO, !� :����� ��  �/��� 	
+ 2��k� (+� �1
� ���� "��
���� ���� 8��� !��I eC�� �� %�./'� F�

 !� ���&� ������#�]22.[  

 :����� ���'�� �#��)ZOE  ��Zinc oxide eugenol ( !�
8!�
� >
RC�!�/+� 30 ADA >��� �4 	� ��� ����:  

 ���1 :(I�� ��
+  
 ���2 :%��� ��
+  
 ���3 :	9����� � ��
+ (I�� "��  
 ���4 :%���
 �W+�� �� 	#���#�� "��  "�)Interim](22[  

	� :����� � "�! ��'�� �2�&���
 ��� 	OS� "��*� �#��� .
� 2$�34� :����� ���'�� �#� � !��� � "��
- �� ����� !�

�����*�� H �#/'� .!����  "�! ��'�� >���)70 	��� �S!� ( �
Rosin  �E H��� � 8�� 8���Y� 	9�##1� M��� ()* ��

(+� :����� . �#�� �� �� 	���� � (+� :���+���/��� :�����
 �
�k}� ���� r�O_� �!��� 	/R��
� �k� 	��)#
 �� �� ���'��

	� ���]25.[  
�� "��*� �� ��� :����� ���'�� �#�  	����� !�/-�+

	
� �&'�� ����� F�

 nW+ - %���
 �!  >�+ 	��- ��
	� �#�]12.[ I�� !�H H��� �� !��� �/
� (&'� �)P/L( >�+ 

	� ��T�� "�/)� ���
� 8��� U+�#� �/���1'�� �� "�D �
 �/&C� �
 "�OY ��E  ���W- �/B��]26.[ �+ ���>  	+�/+� ��

�1���%'���9!� ���� �� %���
 ��� "�� u
L��  �8��
� "��9�O* "�
	� M��� �! 	9��+�� ��T�� :�
/D� � ��+� ��C�
 ������#� ��� .
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��� �� 8�65� "�/��� 	C�O+ %'�C���/� �� :����� ���'�� �#��  ��
	� >
5 �� (R��
� �!�E.  M��� h5�� >���5 ��� �5�
T�

 (�+�'D�	� !�� �� � ���]27.[  
:����� ���'�� �#�� 	� �! ���
 � � �� ��O, 	7�O_� 2!�S

8���E f�I!   "��+
��� .	� h5�� 	9z�� ���  "��� 8��� �
 ���
���� U+�#� 	#�C�� "�����!�� ����� .:����� ���'�� �#��  ��

�!E� w�7�� H��� \+�
 		� ����  	�$�7 	76/-� ������#�
���� "�I � 2�� (+� .	� �! 2$�34� ���  M��� ()* ���


�� (5�+�_+ M# �� "�! ��� (UO+� �?��  �#- "�)��� 
%#&� �W.� (��
� r�O_�]4 .[ !�7 �� :����� ���'�� �#��

	
� ���5 �#�$ ���#5 �� 8��B/+� ()* :�
R� ��� . 	-�� !���
 26����/� >�/� 	O� "��D (+� �1
� 2�&���
]PMMA  ��

Poly(methyl methacrylate)  �
20 �S!� [ �� �� ����
;�14/+� U���
 U+�#� ��� ���#5 �� 2!�S ��� !� �8��?_�  �


(+� . ���D !� :����� ���'�� �#�� "!�?Y ;�14/+�15  �� �.�I�
	� ��- (��)� �+! .:����� ���'�� �#��  ���� f��5 �X� ��

(+� Z�5 �#��� 	&��.
 !�7 �� 	
!��D]4.[  
��
+  "��:����� ���'�� �#��  � (I�� ��
+ !�X#� �� ��

	��)� ��
+ :���Y 	� "�#� ���� .��
+ ���#5 ��  �(I�� "��
 2$�34� ���)8�?� V6S� 2�&���
 ( 	
� ;�14/+� ����

�E ���/� ����� �� U�+E ���� �
 �#��� �/��� ��
� Z!�- �! �� .
8!�� "��� (+� �1
� ���� ��� �&C ���'�� �8�
�� "�  �! 	��- "�

� M��� �! (?���! �T�/� !� �� �#��
� %���Y	 ���]22.[  
8���E �� �R� ��!�
�� 	-��  8!�� ����� "��+  �! �!� �� 	���

	� ���T
 �#��
� . �� 8��B/+�Potassium nitrate – ZOE 4 
8!�� "��� �(I�� ��
+ ���#5 �� ��S!�  2�� � ���� �8�
�� "�

	� M��� 	+�'4� !�7 �� �! �!� ���]28.[  
 >
RC�!�/+� f&7ADA��$ (��_� � ��
+ "�  "��

 (I�� :����� ���'�� �#�� �� �/?�� ���&�40 ���� ���1�� �
��
+ "��� �� 	C�D !�  !��.� ��� 	��)� "��20  ���1��

(+� .!� �/&C�  8�� (��.
 ��������'�� �#�� :�����  �� ��
	� 8��B/+� 	��)� ��
+ !�X#�  � �/)� ;�14/+� �����

(+� �/?�� M��+ �� (���.� .�/� �!�X#� ���� �� 26����/� >
(+� 8�� 8���Y� H��� �� ��o��#� 	'��
� � !��� �� �#���CE]4.[  

Anusavice  �Phillips]5 [	� ��S�
  �� �� ���
� �#��

:����� ���'�� %���
 (I�� ��
+ ���#5 ��  8��B/+� 	��)� "��
��?��  �8�� %���
 �/����� !� 	
61?� ���� h5�� �� ���

	/-��#1� �� (+� �1
� ���+�� U�+E ����� � %���
.  
���
�  ��� �!��� >��� ���'�� �#�� ��� �� ���� �� 	���

�#/'� :ZOE Plus )Temrex(� IRM )Dentsply Caulk(� 
Temp Bond )Kerr(� TempoSIL )Coltene.(  

 2$�34�ZOE !��� �"��
- �� 2!�S �� -  � H���
	� ���5 	C�'b� ����]22.[  
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'I ���� ��� !�
 ���'�� �#�� ���� ���#5 (4
 �8�� ���<��* ��O�'�����

 	C����� ��,)NZOE  ��Non-eugenol-zinc oxide (
�.&7 	� "�#� ���� . 8�#��&'� >���5 ���#5 �� �)#
 ���� ���

)Luting agent ( (I��)��� �� �#�$ ���#5 �� �� (��*�� 
�#/'� E �� 8��B/+� �� !��I �� 	���� ��  ��
+ �� �� (+�

 8��B/+� 	��)� %���
 ()* 	#��!���9	� ��S�
 � ���]22 .[
 2$�34� ���� �� 8�65NZOE 	� �!  �� 	��!�
�� ()* ���


��
� 8��B/+� ��!�� (�+�'D :����� �� . 	9��
 �� ��9����+
��
+ ���#5 �� 8��B/+� ()* �! 	C����� ��, 	
$�34�  "��

 (I��8��
� ���5 !���� ��  ��� 	���*� "�/4� �� ���
 �����<��O�) 2��k� !�X#� ��E	/� :���/��� ( %�+�/� 2��/�� �) ��

���!� �� �� (�+�'D M��� !�X#� (	� ����]22[.  
����� �� �� �� 	��1����� ����� ���#5 �� "�OY " �

	� 8��B/+� (I��  �� �#��� 8�� �*�/� (+� �1
� �#��
�
2$�34� NZOE ��
+ 	��- ��  :����� "�/4� "��

	
� �#&'� .�� 8�65  2$�34� ����NZOE  (_+ ����
;�!E ���  2$�34� �� (&'� "�
 :����� ���'�� �#����!�� .

Pre Vision )Heraus Kulzer(� TempBond NE )Kerr(� 
Temp Advantage )GC America (���
�  ��� �� 	���

2!�S �� �� �#/'� 2$�34� v��+ � "��
- �� ���  "��
Auto–mix 	� ���5 ����]22.[  

  
1�?80 <	
�  

 2�B'Y �#��)ZOP  ��Zinc phosphate ( ��
+ ��� �� �� �/?��
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��#�O� !� �<�� M��z� �� "!��'� !� � (+� 8�� 8��B/+�  �� ��
 ���#5���� 	� !�� �� ��! . "�! ��'�� >��� �E !���)90 
�S!� ( ;����#� ��'�� �)10 �S!� (	� ���� . ���!�OY ����


 ���!�OY ()* 	R&#� ���#5 �� (+� �1
�) 2$�34�Shofu (
���9 �Y��� . 2�B'Y � wE ����B'Y ��+� "�/4� �E H���

 ;��#���CE)	� >
5 8�##��Y�� >��5 �� ���#5 �� �� ���
� (
	� ���� .��+� M#��� (5�+ �� wE– 	� ��k{
 ��� �!�L9 . (+� ��

 wE ���� 	�$�7 �! ��� (_+ ���� (+� �1
� M#��� ��D
	� 8�
�� �! ��� (_+ ���� wE ����Y� � ���
� �#� . !� ���u


 ;�14/+� %� � "!�?Y ;�14/+� %� (+� �1
� wE "��/4�
��� M��� �! 	??�]5 .[  

 >
RC�!�/+� f&7ADA��
+ ��� (_+ ���� �  �� "��
 wE ���)Water–based ( ���8–2 	� �.�I� ���� . "�!��� !�
����� ��  �� ��!�� Z��/D� "�/?�� ���� !�� ���� �� ����4 

	� ��� f��7 ��� M���Y� �! ���� ��� ���
:  
1 -  M��� h5�� �� H��� �� !��� (&'� M���pH  ��

	� �/���+� M���Y� ���. 
2 - (
'I 2!�S �� H��� �� !��� ����Y� ���� "��. 
3 - (
'I r6/-� �/-���� ��-{
 ��  �1��
�� �� !��� �-E

	� U��_
 �! ���
� .	� 8���Y� �-E (
'I �� 	����  ����9
>1� �#����� �1��
�� (+� 8!���� "��9. 

4 - �?�� UO+� �� "�! r6/-�  ��+ ()* �#- "�
 �! H��� � !��� ��� 	���
�� M#��� �� �����9 M#��� ���
�

�� !�� ���� M���Y� ()* N�! ���
�k}� �8��
� �/'�E ��
(+� .	� %���Y �! !��� �/?�� ����Y� (S�Y ��#=
�  �� ���
�

��?_� ����- ��&)� �! 	1���Y 2��S�3-]5 .[ r6/-� �� 	����
	� ;�T�� ��+ UO+� "�!  UO+� ���� �?- �� ���� ����

��
� >S�D ��#�
7�� � �� �� ���� �8��
� f�I! �! H��� (��7!
	� M��� �! ��� (_+ ���]12.[  

� 	����	� >��� r6/-� �  ����pH  ���D r�O_�2  �(+�
 ���24  �� �R� (5�+5 	� �+!]29 �23 �12 .[ H��� �� (d�BD

(+� 	���C� ."��+� H��� ���� ��_&
 wE �=��#� 	� �
  � ���
	� ��O, r�O_� ��$ (��_� M���Y� �� ���9  :�&�� �� �! "�

	� �
!���� �! 	</_�! %���
 �/'?� ��/��� ���
� . w�'/D� ��
����� ���_&
 ��� !�/+� f&7 �� ���� 8�9E ���� ����  >
RC�

ADA �20  "��� �� "��� �E �� (&'� "�/?�� H��� �S!�
�/'� !� �(+� ���� �!�� !��� �!�� ��*� "�#�]4.[  
2�B'Y �#�� "����� : (&'� �� ;�14/+� ���+E r6/-�

�=_�!�
 �/��� �"�I  ���!�� �� 	�$�7 � fY�� "�	#�C��. 
2�B'Y �#�� U��R� : >
5 ���.Y �	bC�� ���4
 :�
/D�

	/�E  :���/���)�� ��� �� ����� �* ��( ���.Y �	9�##1� �
	���� 2�R��� !� (�C6D � 	9�#&'�]22.[ 

 ���D100  �� ��� �� 2�B'Y �#�� 2$�34� M�� :�+
)Copper ( �� (��� ��*� ��./5� ��� � ���� 	Y�R�

	/�E �� :���/����#� .Cooley  �Cooley  �� 2�B'Y �#�� ��
��� 	Y�R� �! �� ����� M��z� � 8�?� ��� "��  ���� !� "�

 	��<?���Montana State  2��S�3- �� :��  
Biofilm Engineering  8�<?��� �Loma Linda  �!�� !�

	/�E 2��S�3- �!�� ��*� �E :���/����  �#�� �� 	C�D !�
��#5 �� :�
R� !�7 �� 2�B'Y	
� �/Y�9 �X� !� �#�$ �  ����

Cooley  �Cooley  ��)#?�������  ��� �� 2�B'Y �#�� ��
+
�� )Doc's Best ( "��� f�I! 	7�O_� :�3D ()* �!

����
� r�O_� M��!�� �� �#�$ ���#5 �� 8��B/+�]22.[  
 	
�� ���?� 	���I �� 8��� �=��#�)Putty( � �?- 	#R� �

	� ���� 8���E ��O, ���
  "�I � (_+ ��� �� ���#5 �� �E ��
��
� 8��B/+� . %���
 �8�
�� (&'� �� ��� (_+ ���� >�C� ��
	� �! 	��)� ��� !��I �'O* ��
� !� ���
 . "�+ 2�B'Y �#��

��
� ����- %���Y �! 	
!��D � 	���
�� .8�65 �E �� ��� !� �
 >
5 i�4� ���#5 �� �
 �!�� ��*� "�/
� ���E H��� (XO,


����]22.[  
��$ (��_� �~���D �� ���#5 �� 2�B'Y �#�� "��� "� 

�!� >��5 ��9) ���1 (25 	� ���1�� ���� .��� >�C� ��  ;��I ��
	� M���Y� (5�+ �� r�O_�  �� ���� v#�/'� ����?� �����

� ���9 ;�T�� r6/-� �� �R� (5�+  ����?� (+� �1
� ���9
��� >1?� �?�!�/+! . �=��#� ���#=
� �/1��� 2�!^ 8�����
H��+ ��� (_+ ����� 	� p! �
 ���]5.[  

 \'&#� 	
� wE wL* >�C� �� 2�B'Y �#�� ��/�� !�
	� �� ����- �&.#� ��� (_+ �� �R� � ��� . 8�� ��)#?��

 �~C "$�� ���!�� �=��#� ���
+ 2�Y��� �/����� �� �R� �� (+�
��! !�� �� ���!�� "�! M��!�� ��$ �� ����� .� 8��*� !�� ��
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	�  !� ��� >D �� (&'� �8�� >��� ��
+ ��� (_+ �
 ���
;��.� ���� \�4� ���9 �
]5.[  
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Y��V1 .W6;� ��)$
,A6E Q�R (���� Z�,��  �$���% ���,
 � �)
�E �) ]35[  

96�����#�� F  
Fuji Lining LC (GC America) 

Ketac-Bond and KetacCem (3M ESPE) 
GlassIonomer Base Cement (Shofu) 

�#�$ �O�Y ���� ���! �	#��! "��/ ��
��� 
AdheSE (Ivoclar Vivadent) 

Clearfil products (Kuraray America) 
iBond (Heraeus Kulzer) 

Optibond products (kerr) 
�#�$ �	#��! "��:��+ 

Tetric Flow (Ivoclar Vivadent) 
Venus (Heraeus Kulzer) 

Synergy (Coltene-Whaledent) 
	#��! ��� 

Encore (Centrix) 
Luxacore (Zenith/DMG) 

	#��! ��
+ 
TempBond Clear (Kerr) 

TempoCem products (Zenith/DMG) 
RelyX Unicem (3M ESPE) 

G-CEM Resin Adhesive Cement (GC America) 
ContactCure (Centrix) 
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 "��+��� �#��� "�!��� "��� ��)Core build up (
	� 8��B/+� ���� .�E "����� �� 	� ��� ���#5 �� �� �� ���
 

>1� �� V6S� � 	���E !�/�  � 	��!��I �� �� �OS�Y6� ��
�E ���
� >
5 ��
� 8!��� 	
!��D f��5 ���#5 �� �� . �/&C�

�E ���!�� �� >&I ��� 8��B/+� ���� �� �
���� �� ���� ��.  v�!
�?�!�/+! ��� ���� ��� �� 	���� ����  �����9 !��I "�OY "��

�!��� 	/�
�� 	/���b��� ���� �� (&'� . �=��#� ��� %���
 ��
�
��� ����� �/��� ���R
 �� ����  �� 	<�! 	#��! "��

����� 	� Z�5 �� �! ��� l��/Y� 8��*� ���� �#��]35.[  
  

�	
�
 ����  
��
+ (���b��� �	#��! "��  ����� � ���� �O�Y 2�!^ �� 	���

��$ (��_� �� ��#�
7� ()* i��� �O�Y 	� i��� "� �#��� . ���
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��
+ v�! !� ��  � ��	'#+�O'���
  %���Y ()* ��9���9 "��
���!�� ���
� �#/'� F�/+� !� �&�� "��]33.[  
��
+ ���  �� �� ��- �� ��- �!�� �� 8���� (_+ ��� �+ !� ��

��*�� ���9�� 2!�S 	� �#���]35 .[��
+ !�� �� ��C�� 	#��! "�� 
	� :�RY 	��� ���� .���! ��� �� 	����  !�� �� 8���� (_+ "��
��� ()* 	����O#�� ���
� �  (+� �1
� ����� 8��B/+� �!�� "��

 (_+ >��� !�7 �� ��O#�� f
5 ;�

 �� !�� ^�B� ;�5 (O5 ��
���?� .����� 8����� ���! �� �
 ��!�� >��

 ��1���  (_+ "��

	� h5�� �� �#��
� 8��B/+� ���9�� 2!�S �� 8���� ���! ���  ��
=
� � ������ ���
� ��
+ "����O#�� ��# �#��� U+�#� ��]33 .[

��
+ %/'�+ 2!�S �� 	#��! "�� 	� ���!� 	
��B/� "�� ���� :
w��
  8���� H���
 ��- "��)Auto–dispensed(w��
 �  ��- "��

 8���� r�O_�)Auto mix(:�'b� � %/'�+ ��� �� "��  � "��
-
H��� � !���]35.[  

�?�!�/+! ��
+ ��� \+�
 �� 	��� 	� �/��� �<� �� ��� �
�#/'� %�'.
 >��I 	O� �/+� �� �� :1 - �?�!�/+!  "�� ����

�?�!�/+! >��� �8����  � �����+ ;�

 "��(���b���  "��
��,  ��
+ �� 	���
�� !�7 �� �� %�./'� "��  	#��!  

	� ���� ���� .2 - �?�!�/+! 8���� ��
+ "��   
)Luted restorations (�?�!�/+! >��� �OY �"�OY "��– 

 � �����+�����+  	1���1� !�7 �� �� ���� ;�14/+� �� "��
	� �/��� �<� ��
+ \+�
  ����)Luted ( 	���
�� !�7 �� �

	
� ���� ����]67.[ 
��
+  F69 �� (&'� "�
���� ;�14/+� 	#��! "��

���#�E ���#�E F69 K6- �� � ��!�� "!�� "��  "!�� "��
	
� \'&#� ���� .�!�/+! ('1� ��1�� ������#� 	1����+ �?

(��� ����_� ��*� r�'&�� U*�� ��]35 .[ ��-��� ��
� �

��
+ 8���E ()* �� "������ %/'�+ F�+� �� 	#��! "�� 

 	� 8��B/+� �E ���
� ��
+ �� >&I ����� "��+  ��� �� �� ���
	� %�'.
 8��9 ���� .��
+ 8��9 !�  �� 	/���b��� 	#��! "��

8���E ()* ��� :�
�
  ��� "��+%/'�+ �� ��  � �� ������ "��
 �?/'�)etch – and – rinse (	� 8��B/+� ��� .���
�  �� 	���

 �8��9 ���Variolink II )Ivoclar( �Variolink  �Calibra 
)Dentsply ( �Nexus )Kerr (	� �#���]68 .[ >1?�

��
+  ��� 	/���b��� "��Bis-GMA  �UDMA  �� (+� ���

��
+ ��� �� 	��- �� �� 	
� ���� "�OY V�W+ ���� . �� ��T�/� !�
 ��1
 	1���1� ��1�� � 	1���Y 	9�#&'� "�! 	R�&7 !�7

	� �##� . wE ��/�C�!��� �O
D �O�+� �� 	1���Y 	9�#&'�
nW+ !� 8�� wL* 	� ��� �� 8��� �� ��� ��! .�#+ (+6�

 "�#���CE 2�!^ �� :�/� ��� "�����CE ����50  nW+ �	���1��
��� 	#?-	� ��T�� 	1���1���1�� 	9�#&'� " ���
� .

��
+  ��� �� 	/���b��� "��Bis–GMA  ��UDMA  �!
	
�  "���CE V�W+ "�! %�./'� !�7 �� ���
Ni-Cr �#+ (+6�

��
� 8��B/+� 8�� . �� 8�� (+6��#+ "�OY V�W+ ���� ��#=
�
��
+ ��� "��� 	Y�� 8����� 	
� 	Y�� �� ����]33.[  

�&)� !�X#� �����! ���� �  �"�OY V�W+ �� 8�#&'� "��
��
+ �� "�<�� 8��9  2!�S �� 8���� (_+ 	#��! "��

 ���9��)dual-cure (���� ����� .���! ���  %���Y ()* ��
8���E "�OY V�W+ �� 	���
�� ���� ���
�   ���u
 �8�� "��+

�/Y�� ��� .���! ���#5 �� �! 	#��! >���5 ���  ���� v#�
�C "��
���	� �� QO+ �� 	���
�� 2!�S �� 8� �E �� ��#+�#�  �� �! ��

���!  ��� "��Bis–GMA 	� ���
/� 8��+ ���
� . �8��9 ��� !�
8���E �� QO+ "���
���� \+�
 �#�� � Z�5  	� "��+ ���� . !�

%/'�+ ��#�  ��O�'��������#� (+� �1
� :�RY ��* �	���
4–META  �E "!�T
 ��� �� ����C & B Super bond 

)Sun Medical co. ((+� . �� 8��B/+� >��� �<�� 8�9���
 >~� �O��B'Y 26����/� ���#�MDP 	�  ��� �� ����

(-�+ !� ���#�  ��
+Panavia 2.1 )Kuraray ( 8��B/+�
(+� 8�� .8��9 ���� >��

 (O5 �� ���!  ��+� "��

"����'�� �� ���! !� ��*�� ���B'Y ��+� �� ��O�'����� 
 !��I�� 	���
�� ���� :�/� ��� "�����CE nW+ "�! "�OY

	� ���
� . ����� >�C�  �� ������!  V�W+ �� "!����� ���� ��
 ���CE �� 8�� (+6� �#+ "�OYNi-Cr 	� %���Y  ��#��
�

 �� 8��B/+� �� G�- "!��
���$ >��+� � v#��� �� "���� �<��
:�RY  8�##� ('�� i���W- 	���
�� "�� .� ��� 	Y�R� �
���! >1� 8����� ���  ��� "�I 	���
�� 8�#&'� ���� "��9

 8�� �� ��+� "�#�� � 8�� (+6� �#+ :�/� ��� "�����CE
�!�� ��*� .���! ��� ���9�  ��� "�����CE �� v#����� ()* ��

 �� 8�� 8����� nW+ �� ���.Y >�C� �� ��#/'� 	C�5 :�/�
(&'� �� >��

 ���'��  �� 	���� >~� 	/
�I "�OY "�����CE

��!�� ;���$�� � 67]33 [):��* 2.(  
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 Y��V2. ���! Z�,�� �A6;� (�)]70[  
7)�
\ H
�� 7)�
\ 

H
�� 
�(	
�\ �(%� ��%� 7)�
 D-

�$�
 

IPS 
E.max 

ZirCAD 

IPS 
E.max  

IPS 
Empress 

IPS E.max 

IPS 
Empress 

IPS E.max 

IPS
Empress 

��$

�$�
 �"��  

    ��
+ ��� ���-!�� "!�T
 ;�� 
+ + + + + Total etch 3M ESPE Rely X ARC 
+ + + + + Total etch Bisco C&B Luting 

Cement 
+ + + + + Total etch Bisco Choice 
+ + + + + Total etch Bisco Duo-Link 
+ + + + + Total etch Dosmedent Insure/insure Lite 
+ + + + + Total etch Denmat Ultrabond Plus 
+ + + + + Total etch Dentsply Caulk Calibra 
+ + + + + Total etch Kerr NX3w/Optibond 

Solo Plus 
+ + + + + Total etch Kuraray Clearfil DC 
+ + + + + Total etch pentron Cement-It 
+ + + + + Total etch pentron Lute-It 
+ + + + + Total etch Ivoclar Vivadent Variolink II  
- * * + * Total etch-

light cure 
only

Ivoclar Vivadent Variolink Veneer 

- * * + * Total etch-
light cure 
only

Bisco Choice2 

- * * + * Total etch-
light cure 
only

3M ESPE Rely X Veneer 

+ + + - + Self etch Ivoclar Vivadent Multilink 
Automix 

+ + + - + Self etch Kuraray Panavia F2.0 
+ + + - + Self etch Kerr NX3w/Optibond 

All-in-One 
+ + + - + Self etch Kuraray Panavia 21 
+ + + - + Self etch parkell C&B Metabond 
+ + - - - Self adhesive Ivoclar Vivadent SpeedCEM 
+ + - - - Self adhesive 3M ESPE Rely X Unicem 
+ + - - - Self adhesive Bisco Biscem 
+ + - - - Self adhesive Dentsply Caulk SmartCem 2 
+ + - - - Self adhesive GC G-Cem 
+ + - - - Self adhesive Kerr Maxim Elite 
+ + - - - Self adhesive pentron Breeze 
+ + - - - Self adhesive Kuraray Clearfil SA 
+ + - - - Resin 

Modified GI
3M ESPE Rely X Luting 

Plus 
+ + - - - Resin 

Modified GI
Denmat Infinity 

Syringeable 
+ + - - - Resin 

Modified GI
GC FujiCEM 

Automix 
+ + - - - Resin 

Modified GI
GC Fuji Plus 

+ + - - - Conventional 
GI

GC Fuji I 

+ + - - - Conventional 
GI

3M ESPE Ketac CEM 

 *��
+ (_+ "�� !�/+! ()* �	��)#
 �� !�� �� 8�����?�  �� �/
� (��_� �� "��2 	O�� 	D��7 ���� 	'#+�O'���
 � �/� 8�� ��� .���E !�jD ;�5 (_+ "��   2!�S �� 8����

�� �! v�! ���u
 >1?� ���9�� �� 	���
��	� %���Y �! v�! 2�&k nW+ ���/?�� �8��
� HB ���
�.  
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���! �� "�<�� 8��9 8�����  �� 8���� ���� ������ "��
 ��+� 8��9 �� �� "���#� >��� �� ��!�� ��*� 	���
�� 2!�S

���� ���9 �� ����� �� � ���B'Y–  �� �! ���! �� �#/'� ����
	� :�RY 2�� ���
� .��
+ ��� ���� QO+ �� �� 8����- ��

	� ��
+ �� ���* 	���9 �����  :�+ !� �� �#/'� 	#��! "��
2002 ������9 	Y�R� . �� 	-�� �� �&O, ()* ���� ���

(����4� ��
+ "��  :�#?����� "��) 	O� �2�B'Y �#��
��
+ � 26�'����� ���#�E F69 "�� (��
+ �  	#��! "��

���� 	D��7 .8��9 w�OW� 2��S�3- ��#=
� � "�� QO/_
	� ���5 :�34� �� !� �! ��
+ �#��
� .��
+  QO+ "��

��� �#����� ������ 8���E ���9  �#/'�� 	����� V�W+ "��+ . �� �R�
�E ���!�� ����� r�O_�  �OD�� �� !� �)#
 �8��� 8��+ !��'� ��

	� !�� �� 26�'����� 	O� � 2�B'Y �#�� ��
+ ���?� ���! .
� ��$ (����� ;�5 >�C� ����� ���
+  �� �� (�+�'D ���9

('�� !�X/�� �!�� ���!� .��  	O� �2�B'Y �#�� ��
+ K6-
��
+ � 26�'����� ��
+ �	#��! "��  (&'� ������ QO+ "��

��
+ �� ���?� 	��! !� � �#/'� ;��.� (��7! ��  F69 "��
	� ���E ���!�OY ��� ����#�E �#��
� .�� 8�65  ���?� ����

��
+ �! "����!���� !� �! ��� "����� 	#� : �	��&�� ���
� %���Y
 	9�#&'� � "��R�� 2�&k �w�OW� 	1���1� 2��S�3-

	1���1���1�� .��
+ w�OW� 2��S�3- �� 	&���
 ��#�  "��
��
+ �:�#?����� � 	#��!  �� "!��'� ()* �! ������ QO+ "��

(+� 8��
� w�OW� �����!�� . �� "!��'� �/+��- 8�����
����� 8��+ ���1��� N�! "��+  ����&'� "��)Luting ( �

 !�� ��D 2���&/�� �� (+� 	��! ���!�� ��#=
�) (�+�'D
	1�#1
 (���+�� >I��D �� �!]70.[  

��
+ ������ QO+ "�� ���* (&'� �� �#/'�  2�567� �
�E ������ 2��S�3- � U���
 �!�� !� �9� �(+� ���4� ��  ��

	� �X� �� %'���1� �+! ���� ��
+ ��� ;�

 !� 	9�#&'� "�  ��
���� ���?� . QO/_� 2�&���
Rely X Unicem )3M-ESPE (

(+� 8�� 8��� n���
 	#��! �� 8����+ ���-!�� \+�
 . ���
��
+ 8��9 �� :�34� ��C�� ��
+  �� �� ��� ������ QO+ "��

����9 ���5 !���� . ���9�#� ��1O
5 �� "�����#�
)Multifunctional (8��9 ��  !�7 �� ���B'Y ��+� "��

	� ^�B� �E !� �8��
� 8��C��#��� �! �#�� � Z�5 ����
� �#��
� .

 �� (+� :�1���! ���+����
�O� �UC�, ��� (_+ %'���1�
 %'���1� 2!�S �� �� !�� \+�
 (+� �1
�#�!��� QO+ ��,E v

���9 . H7�./� 2!�S �� %� �� 	R�+� !�7 �� ��
+ "�����#�
����	� ��T�� ���� 	C�1C�� ��� �� "�
�O� �8��� >S�D � �##� .

	~#- �� ��#�
7� !�X#� �� �8�65 ��  ���C�� "��+� (C�D "��+
(+� �/Y! !�� �� ���#�E F69 8�9��� . ��T�/� !�pH  ��1  �
6 

8��9 ��� M#��� f��7 �� ��+� "��  "��� "���O�Y � ���B'Y
(Y�� ����- M���Y� .8��9 +� "�����B'Y ���  �� ��#=
�

	� ��?� M#��� 	����� (�
��E �#�� . 	7 �� 	�E (+� 8�� �5��
	~#- ���! 	� >1� "��+  !� ��
+ ��C�� 	/+�� wE �� ���9

 �� (���.� � 	����� !�/-�+ �� �/)� f��W
 U&+ �8��� r�&
!�
	� (��7! ���9 . �� M#��� �O�+� �� 8�� ��T�� wE �b+

8��9  :�#?1��Y "�� �O�Y 2�!^ �� ��
+ M#��� 	7 � "��+�
	� K�3� ��� 8�##� ���E "��� ���9 . (��)� !� 	?#��� ��#�

 ���9 wE �1��
�� �� ��T�� h5��)w�Y�!��� ( � (�C6D ��
	� 2�� 	�$�7 2�&k � %� r�'&�� ��� .	� �/B9  �� ���

 	9�#&'�8��E (+� �� 26��.
 � 	1���1���1�� ��9 �� 	��� �
���
��8��9 ��� 	 (+� (�
��E 	'��!��� � ���#� "��+� "�� .

��*�� !���� !� "��R/� 2$�34� 8����� (+�  ��� �X� �� ��
����!�� ���� �:�34� ���!� /v�! ���R
 ���� (_+ !� "�� 

��!�� 2��B
 %� �� U���
 � F�/+�]70) [:��*3.(  
!� 8��� ���
���*  �8��9 ���Rely X Unicem 2 Auto mix 

)3M ESPE( 	�  �&��/b+ !� �� ����2010 ����9 !���� �!�� . f&7
��
+ 	<
� ���9����+ "�5�� ������ QO+ "��  ��� ��*��

	� ���E ���!�OY �#��
� . � �������! "���� 2$�34� ��� 	<
�
 ���9�� 2!�S �� 8���� (_+)Dual curing (	�  �� �#���

	� U&+ ��&��.
 ���
� ��
+ ()* ��� � ����, �?�!�/+! �� 
 �#��� U+�#� 	
�./'� :�O#�� �O�� ��� ���� ��� ����� ���  � ��

('� �����+ � (���b��� ���! ��OY �� 8�� �/-�+ "��]71.[  
�/1� �)#
  �� (+� ��� ���
� �*�
 �E �� ���� �� "�

��
+ ������ QO+ "�� v�! (����4� >�C� ��  � ��*�� "��
)* ��#�� �� Q�R� 	9�#&'� ��S�
 ������ ���
� ��
+ (

8�?� ��� .��
+ �!�� ��� !�  "��� !�� �� 8���� (_+ "��
 ���� ����&'�)Light-curing veneer cements ( ��)#?��

	� ����]71.[  
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Y��V 3. ���! �A��) Q$�!� �� (���� $+�;� 
% ,6�)�� O�! �A6;� (�)]72 �71[ 
;�3I�  ;�3I� �
�
� ��I% �"�) 
�) ����/����

��� ,J� 
K%
��	�  L�)�M  

BisCem (Bisco) ��
- 	��
�� v��+/��
- 
 �+ �O�+� �� ���� r�O_�

8�##� r�O_� 

1�.�I�/6�.�I� 
 !�22 	/��+ �*!� ���9  

(#+�O'���
  
���  

)���(bis (HEMA) phosphate  �O�
���/
 �
�26����/� "� :�1�O9 F69  

Breeze (Pentron) ��
- 	��
�� v��+/
-�� 
 �+ �O�+� �� ���� r�O_�

8�##� r�O_�  

F�/+� !� 	
�567�
('��  

A2 
(#+�O'���
  
��B+ ���  

Bis-GMA, UDMA, HEMA, 4MET, 
TEG-DMA  �� 8�� ���!� F69 2�1�O�+�!�� ;��!��

 ��O��+E�1�O�+ �� �9��,� k* � 8�#�� 2�&L 8�##� wUV �
 ��
<��E� 	C ��, E8�##� ��� �	C  

G cem (GC) �'b�: 2�.�I�/4�.�I� 
��  \�4� "��� F�+�

����  

A2  
AO3  
BO1  

(#+�O'���
  

!��� : �F69 2�1�O�+�#���C��!�OYE��
<�� ��9��, .H��� :
4-MET��/+����#� ����B'Y��+� � E �wUDMA �

26����/� "�!��� � �1�O�+ �E ��9��,k8�#�� 2�&  
Embrace WetBond 

resin cement 
(Pulpdent) 

_� ��- v��+�� 8�##� r�O
�!����/+�  

!�7 �� 8���� (_+ ��-
 !� >���7 �.�I�  

v�! �
 �� !��/+� 2�B'Y���#� F69 �O�Y �(
'I  

Maxcem (Kerr) ��
- 	��
�� v��+/��
- 
 �+ �O�+� �� ���� r�O_�

8�##� r�O_�  

:� ����2���� ��.�I�
 ��� (_+3 �.�I�  

K�B�  
��B+  

��� ��B+  
�!�  
8�)I "� 

GPDM#��� � 8�##� :�RY ����proprietary self-
curing redox �E��,�9 �"!�� k;��!�� �8�#�� 2�& 

 �F69 2�1�O�+ �#���C� �!�OY �F69 "�1�O�+fumed �
) �O�Y %TD68  �S!�wt���+ � ^ 2�!3.6 ���1��( 

MonoCem  
(Shofu Dental) 

��
- 	��
�� v��+/��
- 
 �+ �O�+� �� ���� r�O_�

8�##� r�O_�  

������ ���� !�� ��
 (_+ ��- �(����4�
 !� >��� !�7 �� 8����7 

	� \�4� !� �.�I�"���� 

(#+�O'���
  
bleach  

('�� F�/+� !� 	
�567�  

Multilink Sprint 
(Ivoclar Vivadent) 

��
- 	��
�� v��+/��
- 
 �+ �O�+� �� ���� r�O_�

8�##� r�O_� 

����!�� ����:30±130
����k  

�� (_+ �����:30 ± 
270����k 

'���
b(��  
�!�  
��� 

� 26����/� "� "��+����#� ,��, "���O�Y E>��� 	C: 
;��!�� ��1�O�+ ��'�� "� � ���!�OY "�
 ;����/� �F69 �

�O�Y %TD  	&��.
 !�7 ��48 �S!� 

Rely X Unicem 
(3M ESPE)  

:�'b���Apli 
cap:0.01 ml 

Maxicap:0.36 ml  

2�.�I�/5�.�I� 
 !�22 	/��+ �*!� ���9  

A1 
A2 :�+!�����  

(#+�O'���
 
��� ��B+  
A3 ��� 

!���:  �%�'O� ��'��!��� ��1�O�+ �F69 �O�YE ��- �9��,
 ���
<�� �8���� (_+E�9��, �"!�� ) �O�Y %TD72  �S!�

wt���+ � ^ �� �/
� 2�!5/9 ���1��(  
H��� : �26����/� "� �26����/� ���B'Y "���/+�
2�/+�� k� 2�& �8�#�E �8���� (_+ ��- �9��,E"!�� �9��, 

SpeedCEM 
(Ivoclar Vivadent) 

��
- 	��
 �� v��+/��
- 
 �+ �O�+� �� ���� r�O_�

8�##� r�O_�  

2�.�I�/5�.�I� 
���� \�4� "��� F�+���  

(��b'���
  
�!�  

��B+ ��� 

 F69 �O�Y ��
�O� �� ����!�OY "�
 ;����/� �26����/� "�
)��� !� �)#
( ���1�O�+ ��'�� "� �E#� ��9��,������� �� �

k �8�#�� 2�&��
<��  
SmartCem 2

(Dentsply Caulk) 
��
- 	��
�� v��+/��
- 

 �+ �O�+� �� ���� r�O_�
8�##� r�O_�  

2�.�I�/2�.�I� (#+�O'���
  
���!  
\+�/�  
8��
  
���  

UDMA ���! �26����/� "�
 � "� �E 26���
Y ��+� �� �/Y�����u
��!�� ;��!�� ����B' �#���C� �!�OY �

 �F69 2�1�O�+E ��'���� �9��,E �	CE !�B��� "!�� �9��,
�o�C�
 	'��!��� �8�##� H��'
 ����'�� �B'Y � ��#�� 

Butylated� k8�#�� 2�&UV �;����/�
 ��'�� "� �
��'��E�� ��1�O�+ ��'�� "� �Ew�Y�!��� K!��  

Rely X Unicem 
2(3M ESPE) 

 v��+��
- 	��
��/��
- 
 �+ �O�+� �� ���� r�O_�

8�##� r�O_� 

2�.�I�/6�.�I� (#+�O'���
 A2 
:�+!����� A3 ���  
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 ���
� ��
+ ()* �� 	���� ��
+ "��R�� 2�&k
�?�!�/+! 	� 8��B/+� �����+ ;�

 "�� (+� %)� !��'� ��� .

��� �?�!�/+! !� 	</'1� h5�� (+� �1
� 	Y��� r�'&�� .
��
+ ������ QO+ "��  \'&#� "!�� ���#�E F69 �� �/
�

	� �E r�'&�� ��� ���� ��
+ �� (&'� ��  	/���b��� 	#��! "��
(+� �/?��]71.[ 

	+!�� �� >S�D 2�567� F�+� ��  �	��<?����E "��
��
+ 	9�#&'� ������ QO+ "��  QO/_� 	
���
 ���� � Z�5 ��

�
+ ���+ �� �'��.� >��I � 8�##� 	��!�  �#� 	#��! "��
�OD�� 	� "� ���� . M���Y� :�
/D� �UC�* � 	#�C�� �/Y�� ��

 ����?� ;�<#� �/?�� !�?Y :�
5� �� Z�5 �� ���� ;�14/+�
	� �?�!�/+! ���� . ��- ����� �� (&'� !�� �� 8���� (_+ �����

 ����� � Z�5 �� "�
���� ���� ;�14/+� �8���� (_+ ��- ��
�����+ QO/_� ?� ��	� �� �#��]70.[  

���<?��z� 	-��]71 �70 [8��� N!��9  �� ���Aging 
��
+ ���� ;�14/+� M���Y� h5�� 	</-�+ ������ QO+ "��  ��

	� (��k �
��� 	
���
 ���� � �?�! Z�5 ��� .	� �X� ��  �� �+!
�� ���� ���� 2��S�3- !� QR� �W.� ��#���#��
+ v  QO+ "��
������ ���� . �1
� ���9� �#���+ �#�� ���
� �� ��+� �� (+�

(+� �j� Z�5 �� 	9�#&'� ()* ���! ��� 	C� ����� . �������#�
 !� �� (+� ���� !��'� (I� �#����� �#�� "�! �)#
 ��+� ���!��

	� >S�D 	/_+ �� 	#�C�� \���� ��� . � 	���
�� 	9�#&'�
 ��� 	9��+�� �� 2��S�3- � ;��� !� ���!�OY "��+���E

��
+ �!�� M.� ��.  
  

 �N� O4��MZOE );�%'�� �
�8)� <	
� (D
�
 �  
 � :����� ���'�� �#�� ��� �� 2$�34� "!�9��+ �� �W��! !�

�!�� ��*� �X� K6/-� ���! .	S�3/-� !�7 ��  8��� �� ��E ��

	� �! 	#��!  �� 	����� "�! ���
�6&I  ���'�� �#�� �� F�

 !�


� 8��B/+� (+� 8��� :�����N�! �� 	1� ���  �:�
R� "��
 ���� ��
+ �� �R� 	��)� ��
+ ���#5 �� 	#��! 8��� �� 8��B/+�

(+� :����� ���'�� �#�� �� (I��]72.[  
����� �� 	-�� 	
� �! ������ ���� �� ���./R� ��1���  ���


8��� �� 8�� ���!� ����� "�!  :����� ���'�� �#�� ��� �� "�
��� !�� �� .�*� ��� ��N!��9 � 	���]74 �73 [ ��� �� ��!�� ��*�

8��� �! �! UOW� ��� .
 �� 8�� �/B9{��
+ 2���k  �� (I�� "��
 	��+��� N�! �� 8�BD ���
� ��

 N�! �O�+�)Air abrasion (

	� 	~#- ����� �� ����]75 .[Sarac ��!�1
� �]76 [ ��)#?��
����� "�b+� � ���+ ������ 	/I� 	/D �� ��� � wE  !�� ��

	� ('�� 	Y�� Z�5 �� (I�� ��
+ 	1���1� KLD ���! .�E  ��
 ��
+ KLD !� 	*�5 8�##� ��

 �� 8��B/+� �� �#/Y�9 �T�/�

 (I���} �
�k %/'�+ �� 	/I� 	#��! ��
+ ���� ;�14/+� � (+�
	� M���Y� �! ��� 8��B/+� �� :�
�
 ������ ���.  

Watanabe ��!�1
� �]77[! 	#�C�� 	��! � ��� >D "��� �
����� n���
 >1?� .�E  ���!�� � �	��)#
 �� ���B'Y ��+� �k� ��

 KLD "�! ���B'Y ��+� v#��� �� �R� %��+ (��O���b�
	I�� 8����  �� �#/Y�9 �T�/� � ����
� �'��.� �! (I�� ��
+ "��

	I�� "!�)� �k� M��� "��� 8����  "�! (I�� ��
+ "��
�Z�5 � 	#��! ��
+ 	9�#&'�  �R� %��+ (��O��b�� :� ���!��

 	��)#
 �� ���B'Y ��+� v#��� �� ���B'Y ��+� v#��� ��
(+� �
�k}�.  

8�65 ��� ��
+ �('� ���� ��
+ ()*  	#��! "��
 ���� (�L9 �� 2�B'Y �#�� ��� ���!�� �! ��C�� ��9 ���/?��

"�I (+� �
 . :����� �� 8�?� (_+ �O�+ ����� 	I�� (O5 �� ���
 �O�+	I�� 	� :���� !� 8���� ���� . ���� !� ('� "�jY �=��#�

8���E �?�! :���� ���� ��   ��� ;��� �� ('�� %)� ���� "��+
��! !�� �� ��
+ . �/?�� �� 8�� �� �� �R� ('� "�jY �9� ���

 ���!�� �� ���� �:���� >-�� �� :����� ^�B� >�C� �� ���� ��T��
'� ���� ��
+ "��� 	#��! ��
+ �1
� ��� ���
� w�#/*� (

�#� >-��
 	#��! ��
+ ��� (_+ �� (+�]78.[  
Christensen  �Ask]79 [	� ����  	7 �9� �� �#�2  ��!

 �� ����� "�! 	#��! 8��� �:����� ���'�� �#�� �� 8��B/+� �� �R�
 ���! "�! ���E :����� ���� 8��� !��
{ ��k�!�� ��+ . �9� ���2 

"�b+ �/?�� �� �/B�  	���
�� (�C�RY �O�+� �� :����� ����
 :����� ���'�� �#�� �� ���! �T�/� !� �8�� K�3� "�! ��'��

 (4

{ ��k	
� !��I ���9 . ���� !��I �� �W��! !� ���*� ��� ��
 ���'�� �#�� (I�� %���
 �� 	����� !� 	#��! �?�!�/+!

�!�� ��*� �X� K6/-� ��#� ��!�� :�����]74.[  
�� 	���� ��
+ �!�� !� 	� h4� ��  �&#* �� �� ����� ����

	� 	+!�� QO/_� ���9 :���
� ��
+ N�! � ��*�� ���� .
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���#� 	� �X� �� ���  ���
� ��
+ N�! w�� !� 8�
�� 	~4� �+!
	� ;�$ QO/_� ��/�!�/+! ���� ����.  

  
7)�
 ,P�� ���  

��
+  ���'�� �#�� ����'��!��� %�'O� >��� (I�� "��
�������! � 26�'����� 	O� �:� 	� �� �#��� .8��� 2��S�3-  :E

��
+ ��� �� �#
!�&5 �� : ��- �� G�3_� (�� !� ���� ���� ���
 	��+E �� ���� ����� ����* ���!�� �� �R� ���&� 8��� ���� ���!�
 �� ���� ���� �� 8�65 � ���� �/��� 	Y�� ����* � ��� r�O_�

���!�� � >��+� �� 	��+E ��� ��

 M��! "��]80 .[��
+  "��
	
���
 ���� �� ��/��� ���� !� 	
� (�C6D ���� 	/I��  !�9��+

�#���]72.[  
��� w�_/��  F�+� ��� �� ���� 8��B/+� ���� 	��
+ �� ��

8���E � ���
� 	I�� ���� 2�� �� �
��� �� (+�   ����� "��+
 (+� ���<�)	I�� Z�5 (��_� � w!�.
 �:�7 8���� .(8���E 

 8���E �� (&'� ���� w!�.
 � 8�
�� :�7 �� "��+   � �#O� "��+
(+� �/?�� ��9 �� 	��
+ �� �#����� "����]72.[  

��$ (��_�  �E ��9 "�! �� (I�� ��
+ "��} �k(+� .
	
� %���Y �! 	Y�� ��9 �%� !��'� ;��I  ���� !��'� ;��I � �#�

9�O* �?�!�/+! >��� �/'?� �� (+� �1
� "���� � �#� "��
 (+� �1
� 	/D �� ���� ���� �?�!�/+! �/'?� ()* "����

��� �?�!�/+! 	</'1� h5�� . ��� �� w�#/*� "��� :�D �� !�
 �� 	���� ��$ �� (I�� �?�!�/+! >-�� (+� �/)� 261?�
��� 8���?� 	</'�E �� �?�!�/+! �b+ � ��� 8����� ��
+ .

�?�!�/+! "��� N�! ��� �)� "��(+� ;�T�� >��I ��� 	� . 	����
�?�!�/+! �� 	� ��#/'� (-�+ :�D !� 	��)� "��  "��� ���


�?�!�/+! ���� ��
+ ��
+ �� 	/I�� "��  8��B/+� 	/I�� "��
��
� .��
+  �� � ��!�� �<� �! �
��� �� �#��� "�I !�.�E ���� ��


� Z!�- 8��*� �
 �#��� Q�R� 	Y�� 8����� �� ���� �<�� "�+ ���
�#��� �! (I�� �?�!�/+! .��
+ 	� �! (I�� "��  "��� ���


�?�!�/+! 	��&�� � f��W
 	����!� ����O�� ��4/��  �� 	��)� "��
��� !��]72.[  

 � l��� s�R� !� �! Z�5 �Q�R� f��W
 �� (I�� M��!
	� !��I "�/��� ��� .8���E 	7 !� ����� �8�65 ��   (4
 "��+

	� !��I M#
��! ���9.  �! eC�� 	��)/C� �+�� :�
/D� ��� �!���

	� M��� �#�� : ���� �/��� 	��- f��W
 ���� 	/I�� �?�!�/+!
�#� ���T
 �~C �� ���&� 	C� .8���E �����  8��� �� ���� 8�� "��+  "�
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+ �� >&I (I��.  

������ (+� �1
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��
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M��z� �� !�]82[��
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A review of liners, bases and cements 
 
 

Fahimeh Salamat, Vahid Alizadeh*, Hamid Mazaheri, Pooran Samimi,  
Seyed Mostafa Mosavinasab, Maryam Khoroushi 

 
Abstract 
 
Introduction: Before placing or cementing a restoration into a cavity preparation, the clinician must 
decide whether a cavity base, liner or a protective cavity sealer should be placed. While this seems 
simple, the decision is complicated by an ever-increasing number of products available. In addition, 
the clinical success of an indirect restorative procedure depends, to a great extent, on the relationship 
between the restoration and the tooth. The practice of fixed prosthodontics has changed dramatically 
with the introduction of innovative techniques and materials. Adhesive resin systems are examples of 
these changes that have led to popularity of bonded ceramics and resin-retained fixed partial 
dentures. 
Materials and Methods: This review was collected with a scientific search in MEDLINE in relation 
to the following categories: the definition of liners, bases and cements, their clinical applications, 
mechanical properties, biocompatibility, principles of adhesion, specific types of materials and their 
use as liners, bases or cements. In addition, the review discusses cementation techniques for different 
types of restorations, and other relevant clinical information. Tables of products available and their 
properties are also presented. 
Conclusion: Although each cement type has been widely investigated, the correct clinical choice 
between them is not always clear. None of them is suitable to be used for the entire broad range of 
indirect restorative procedures. Therefore, their proper application requires a thorough nderstanding 
and awareness of each material's advantages and disadvantages, taking into account the restorative 
material, moisture control and preparation design (retentive or adhesive). 
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