
����� ���	��� 
��
  ���� ������� �����11����� � 6 ����� 1394  443  

  

www.mui.ac.ir 

������ ���	
�����  ���Aging �������� ��� ����� ��  

��� �� ��������  ���!��"  

�!"#� �$%�1&�"! '()
 � *+, ��- ��.2����0 1���2 ���32 �3&�"#+
 �+
 �*
  

  
 *����� �	
� �
�����  �����
� �����

����� ������� ���� ������� ������ 

 ���
�� ���
�� ���	 �� �� .��
"� 

)$%"&��� ((	)%�  
Email: dr_monamansouri@yahoo.com  

  

1 :����� �	
� �
�"�����  �����
� �����

����� ������� ���� ������� ������ 

���
�� ���	 �� ��  .��
"� ���
��  

2 :����� �	
� �
�"�����  �����
� �����

����� ������� �������� ������� �� 

 ���
�� ���
�� ���	 �� �� .��
"�  

3 : ���
�� �.��/����� .��
"�  

  

  
 0"
�� 
� 12�3� 4"�24/5/94  
�9� 1:

����
 1;<��  0"
�� 
�19/9/94  = >�

 0"
�� 
� 	 ���24/9/94  ��"�
� ��"?�

.@��  

  
����� ���	��� 
��
 ������ �����  

1394 :11)6( :443  ��450  

  

#$�%&  

:��$�� ����� ����� �	
 ����� ��
 ����� ���� ��
�� �
 ��� ��������� ��� .� 
 ��  !"�

 �#
 $%��&� $�'�(� ��
 �
Aging )

�*��  �������� �	
 ����� �+  ,�+Filtek P90  -

 "��.��-����Z250 /-
 $+ ���01����2 .3�+  

()� ) *��� ��:  �-
 �+ �+�4� 5
�6 $+ 7�&8� ��
10 $	�;	  �������� <%�3Filtek P90 
 -Z250  �(= 3��+
 �+9  ���?@-2 �*�� B3��2 �
 ,C ."� D�4	
 ��� $	�;	 E���   5"� $+ ��
24 )�� 
G��;�*C ��;�� �HI ���  �	
 ."	"� �

"H0	 �(&� J2 
3  K �� $�'-
 �4L 

$	�;	 ,�  .�M�N D�4	
 ������M-���� 
 B�0� 3  5"� $+ ��384 0� 3 
3 ���  B�Aging 
�	
 )2 �
 ,C ."L�M�N 

�= )���2 K �� �6�Q R���	 - B"� D�4	
 ���H	 �4L  
Independent Sample T-test  -ANOVA Repeated measure  

�= �
��2 G�'�	2 3
��

) "L�M�N05/0 =α.(  

35�( �0+ R���	 $+ $I�� �+ : $ $%��&� - B"�2 � 3∆E  �������� 
3P90 )∆E=14±1.1  - (
Z250 )∆E=10±0.66 ��
 ( :$� "� $�M�N $4��	 $	�N )

�*��  �������� 
3 �	
 �����  ,�+
P90 �L�� 
�Y $+  �
 �

3Z250 Z�+ ) 3�+ ��001/0 p value<.(  
3�;@  -3 �� �	
 �����

�
 ,C �������� [�	  Aging ���L�*� \�8' �
]�.= �+�=��^ 3�+ )3/3 ∆E>.(  

����+ ,��- :�
 �6�Q R���	 ��3-"8� ��M�N �_	 
3 �+ �*�M Z�-`C  E�@�Q $�'�(� ���
 �������� 
3 �	
 ����� $� 3
3 )�1	Z250  �
P90 .� 
 ��;�  

!��$ #.�) �� : E���
 )

�*��  E�	
 �����Aging.  



 
A� 1%"�3�Aging @"�&/��B C�
 
��D� 
:  E
&F$� �$� ��
���G 	  

444  ����� ���	��� 
��
  ���� ������� �����11����� � 6 � ����1394  

  

www.mui.ac.ir 

��$��  

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


 � ����� ��
� ���!��"�� ��
� � ��
#� $�%  �&�� ���'�

�
 �( ��
#)
�* ��+ ]1 �&#�
 �� 	.
 /
&�0 �& �1
 .[

	�
�� !
& 4�5�67
  ��� ��&8
�9 � ��� :��;� ���( �� 

�
 8+�� ]2[.  ���� =���
 ��
� >&����� �4���� ��?� �@
&�0

 �� ���� A�B
 �� �
����+ � �
&CD �&�
 �� E��� � >��F�


 8���Aging �
 � ��+&CG �H& 8��&��  �� ��&����� I*�


�GJ
� ��� �@�* �& 4
���
�� ���  ��
C9�( �� ��+ ]3[ .

 ��HL� ���
� �� ����'� >�7�7B� ������Aging  ����� �&#�
 ��

4
���
�� ���  ��M� >�N5�;
 !
& �O�� .4P& ��Q�G R���& ��

S�&�  �� 8�&Aging 4
���
�� ��� ����� T0�� �
 �� ��+ ]12� 

4-2� �O�� �� � [4P& S��6� �*�� /��W ��HL� !
& �)
 ]13 �3 .[

4
���
�� X&��& �)
� ��� >�6H >�N5�;
 �O�� ��  �� 46'� ��

�&��@
�P Y�� 4P& ��M�� �� ]15-14 �5[ .*��� ���  ��
C9

�
 !
�� 4
���
�� ���� �� 8�&��� *���  [( [C*�( ��  �

/�Q��8�� �( ��
�� Y1
���
 ���� 8+�� �� ]16 .[� S�]0 !
& �

�
 �Q� & [( [C*  !
�� ��0 ��� ^��� T0�� 8�&��

 � 	�_ ^
&#Q& :
�� �& 4
���
��R�� �G8+ ��
�� �&#*& �( 

 ���
& T0�� �� ��+`�� �( �� �#
� ��� �
 ���� �� ��+� 

`�� !
&  �� ��@%�Q ���
&  ��/%�Q 8_ Y
���
 � �@�Q !��� 

��&8)��  �� a�F� S��� ��� � b�0�
 ��+ ]17[. �&��@
�P  ��


���
��
�� �  ��1�@�P Y��� �'�& S��G ���_  8��'� �&� ��

�
 ��NQ S����� [( �� �&��@
�P !
& �� S�]0 .8��+ d�Q ��  S��N5&

[�Q��8��  8��'�&C5 � @�_ ���
� ��15�
  �&�W [( ���

��� 8���G ]18.[  4
���
��Filtek 250  �Filtek Z350 

.��M
 ��
�� Y1
���
 I���� ���_ �TEGDMA 

���) �� ��1�@G !@��& (>]
����
 �
 �� 8��&�  �&#�
 8�&��

4
���
�� !
& ��M�� ��� �����  .8�8� h� �� &� ��

4
���
��  ���_ ���TEGDMA  �&87
 ���P�&�( T0��

 ��( ��@B
 �� �
���
 ���
������ �� �  ��M�� ��� �����

�
 ��+ ]19[.  /15& ���
 ��pH �9
 !��H& �� ��� ��  4�
���

R�� T0�� h;P �
 Y1
���
 �G8+ ��+ ]20[.  ��� >�6H

���
�� Y1
���
 /k
 �@
&�0 �� !
�� 4
���
��  ��@�Q ��N�& 

  .��&� �)�'� �)�� /
&�0 � ���P&#
���@9 :�0  

Satou �&��1�� � ]21 �
����+ >��F� �� 8��+&� ���� [

 !��&#*&� ��
��
 � ���
�)�5& l�@O /k
 ��
�� � 4?@D ��

 ���8��� ���P&8�'�& � S8�����.
 � �G��D( ����&����& X��

!��� ���G��–  .8��&� ��HL� ��� >�6H ��� S�&8� ^��&� !���

`����1�
  � ��[�6_ �#
� ��� �� �� /%�Q8_  !
�� � �@�Q

��&8)�� �&�� �5���_& ��'
 !
��M�� 8��&� �&�W  ���� .8��'� ��

� � ^
�P m���� �� �B;P ��� 4P& !1�
 �
����+ I
�n

��� ^
&#Q& T0�� � ��&C)� �H& �B;P 4�Q�F+  �*��O ��
C9

��� �&8N�P& .��+  4
���
�� !
�� Y�� �� �&�
 ��
C9� � ���

*�� �� 	�7�'
� �( [( [C*  �� o���
 � ��&� �)�'� ��

//�Q��8�� 4N�6� �( ��
�� Y1
���
 [�Q��8��  ��4P&.  �G&

 [( !
�� 4
���
�� ��
� ����_& �� 8�� [C*��&8)�� ��� 

�
 [C* 	� &� [( �� ��@B
  ��� ����� T0�� �� 8��

�
 4
���
�� ��+ ]24-22 �17[.  m�FG :6� ��UM  �

Ruyter ]24[  �� �q�G&���+�� ) �8�P& � �&���G ���r��pH 

( ��&� �8�P&�  /
�+ �5� ��+ h;P I
�n� T0�� 4P& !1�


��&8)�� �� ��� ��� ���  �N5�;
 !
8�q .4P& !�
�9 4�6;W

 /15& �� 8���� s�&#G��  ��
�� Y1
���
 ���� R��I6P 

��� 45�.P �
 ��
C9 ��+ ]27-25 4�%�O [Staining  ��

 ��q���O ��  � 8�P& t���� ��*� ��&8)�� �� .4P& �( ��

 �� �� 4P& ���� ��&8)�� ��15�
 ���_ ��q �S�.W �� �'
�7


 �16+ �� /
��� /�5����@9 � ��� ����� /
�0 4P&]28[.  

Filtek P90 ��
���
�� Y�� �� >��F�
 4P& �&��@
�P � 

���O���  �08
 S8���P & �( ���P&#
���@9 b�67�& �&#�
 �� 4P

 �& ����1% �
  �& S��F�P& �� /
��� v&��O& /�5� !��� �� � 8+��

.4P& ��Q�
 ^
&#Q& �(  

 �H& �'
�7
 �N5�;
 !
& �& $8�Aging  ��� ����� ��

�&��@
�P 4
���
�� Y��Filtek P90  � 8
�6����1�
 Z250  ��

 s��(.��� ���)M
�
� �� �Q �F%  4B� �� ��� !
& :�7B�

 �H&Aging  4
���
��Z250  �� 46'� ���M�� ��� �����

P90 .��&�  

  



 
A� 1%"�3�Aging @"�&/��B C�
 
��D� 
:  ��
���G 	 E
&F$� �$� 

����� ���	��� 
��
  ���� ������� �����11����� � 6 � ����1394  445  

  

www.mui.ac.ir 

*��� ()� ) ��  

����� :�7B� !
&- ( ��P �� ���)M
�
�1392 M�&� ��81 S

�&8��  �1+#9(.8+ R���& �&�.� �&� �;W �� /��P& Y@��P& I5�W 

 �@O&�mm9  X�F��& �mm2 ����� ��.� 4.*  ��
���
�� ���

 ��.� .8+ ����� >�N5�;
 �� ����� 	�_ �6P�B
 �� �*�� �� 

]6 �3 �2[ w�9  4
���
�� �����USA) (3M.ESPE, st.Paul, 

MN, P90 Filtek �&��@
�P  � Y��5  ��
���
�� �����USA) 

(3M.ESPE, st.Paul, MN, Z250 Filtek  ��� ��A2  ��

8�8+ ��.� :�7B� R���& �&�� �
� x�+ �� ��'1
 s��.  

����� ��.� �&��  I5�W !
�
� h;P �� ��
���
�� ���

/��P& Y@��P& �M�+ Rr t
  �& I5�W � 8+ S�&� �&�W �&

8+ �9 4
���
�� � �M�+ Rr  S�&� �&�W I5�W h;P ��� R�� �&

+ 4
���
�� h;P ����� � 4
���
�� >�Q� & $C_ �& Y9 .8

 ��Q�%�� �
 [�6_ ��*� �?� �&Curing ����� � ���   �@�P�

���� 4
r S�)�P�  Demetron LC (Kerr, Orange, CA, 

USA)  ��� >8+ ��mw/cm700 >8
 �� 40 ����H  R���& 8+ .

 S��F�P& ��� �� �& /6W S�)�P� ��� >8+�� ��
�
�&� 

)Demetron LED and halogen radiometer, kerr, 

USA( .8+ �����  

 �& Y9curing����� �  ��&CG8� � y��O I5�W �& ��  .8�8+

����� Y�P  ���&�� 24  t
��� A�B
 � �;7
 [( �� 40�P

����� Y�P .8�8+ ��&8.)� t'
� AP�� ��  ���USA) 

(3M.ESPE, St. Paul, MN, Softlex �� I����Coarse � 

Medium�Fine  4O&��9 ��� � 8�8+ ����� ��5�& ���P  ��

 ��
���Q���1�P& AP��(SP64.Xrite- Lasvegas -USA)  ��

 R���& ��&8���P& 8�FP ���
� ���.8+  

 �� �
 ��Mq s�� �� ��� ����� S�)�P� �
�� ��q 

��5��  ��
 ���
��& ��
���Q���1�P& ��
 ��+ ��
���Q���1�P& .

:�W� � �&#�& !
����  ���P 4P&]8[.   

Aging ����� A
&�+ ���0& S8+  �4���� ��
� /
�+ �&

�
 ^F��&�Q ��� � [( ���P&  !�Q�G �&�W ��6�� �� �� 8+��

 ���
 ��
�� Y1
���
 �
����+ >&����� � 4
���
�� �@�Q >&�a

�
 4
���
�� h;P �� ��&����� ��  .��+  

�����  �P��9 R���& 4.* 8��+ � ���
 ���Aging

) /1���9 :6�06-154 ISO astmg >8
 �� (384  �� 40�P

 S�)�P�weathering (Q_panel – Florida & Arizona-

USA) :8��Q�G �&�W �
� A
&�+ ��  

 :��
�384  :��� ^��� /1�P 4B� {40�PUV-A  >8+ ��

W/m²89/0  y�
 ��� �nm340 >8
 �� �8  ��
� �� 40�P

ºC60  >8
 �� Y�P �4 4���� �� 40�P 100٪  ��� ��8�

��
� ��°C°50 ]29[ . ���N
 ��
� >8
 !
&t
 S��F�P& ��P 

4P& �1���@� ]30 �5 [.  

 !�Q�G �&�W �& Y9����� �� ��  S�)�P�Aging  ���0& 4B�

��� d�Q A
&�+  Y�P .8+ R���& �
�.� ���P∆E  ����� ��

 ��
�Q E�P& ��E ( a) ( b) ( L)∆ = ∆ + ∆ + ∆2 2 2

  �6P�B


8
��G ]30[ )05/0  =α (.  

 	�'�P ��CIE L*a*b* ����� ��� ���
��&  S��F�P& �� ��

��
���Q���1�P& �& ��B�
 !��N� � �P�1N�& ���  � �P�1N�& ���

�F5}
  �)�� ���L* a* b* �
 >��% ��
C9 ]31[ . 

��Q�
 �P��� 4.*  ��
�( �& ��Independent Sample 

T-test  &��0 �� 4
���
�� X�� !�Q�G �?� �� �� �Between 

Subject Comparison  S��F�P&  4.* !��"�� .8
��G

 �'
�7
∆L* �∆a* �∆b*  �∆E  �& 4
���
�� X�� �� !��

 ��
�(2 χ  S�&� ) 8+ S��F�P& /7�'
 ���05/0  =α (.  

  

���/� ��  

 �&#�
 �� �&� ��M� w
���∆E 4
���
�� P90 )1/1 ± 14 � (Z250 

)06/0±10 ��8*) ��� (1( .�P��� ���  ����� �� �&� ��M� ���
(

��� )∆E 4
���
�� �� (P90  �& Y9Aging �N
 ��� ��� � ��&

 4
���
�� �& ��M��Z250 ��� )001/0 p value < ��8*) (1(.  

 �&#�
 ^���∆L  4
���
�� ��P90 ��N
 ��� ��  ��&�

 4
���
�� �& ��M��Z250 ) ���001/0 p value= ��8*) (1(.  

 ��6�� �� !��"��Aging  �&#�
*∆a � *∆b  ��

 4
���
��P90 ��N
 ��� �� 4Q�
 ^
&#Q& ��&�  

 )001/0 p value < ��8*) (1(.  

∆E ~�� �&�� �1���@� ��B5 �& 4
���
�� �& R&8�  ���

P90  �Z250 ) ��6� ��6W /��W �1���@� ��B5 �&3/3 ∆E>(.  

  



 
A� 1%"�3�Aging 
: @"�&/��B C�
 
��D�  ��
���G 	 E
&F$� �$�  

  

446  ����� ���	��� 
��
  ���� ������� �����11����� � 6 � ����1394  

  

www.mui.ac.ir 

 7��81. 
 1�)$$:;<
�= >�� &�0(∆L* ,∆a* ,∆b*)   �∆E ��), 
 &�0
?=�@
 ��"  

       ������	
 ���  


�� �	� �����  
Z250 P90  P value 

∆L*  62/0±10-  70 /0±12  001/0 =P 

∆a*  07/0±9/3  17/0±24  001/0 < P 

∆b* 57/0± 3/9 -  97/0±66  001/0 < P 

∆E* 66/0 ± 10  1/1±14  001/0 < P 

  

01�  

�@%�_ w
���� �� �Q �F%  ��M�� ��� ����� �� ��6
 :�7B�

�
��4
��  Y�� �&��@
�P X&��& �� �'
�7
 �� &� Y�� >]
����
 ���

 ��6�� �� �� �&� ��M� w
��� .��� ��Aging �����  ��
���
�� ���

�&��@
�P  Y��Filtek P90  �� 46'�Z250�  

��N
 ���
( ��B5 �& � ��+&� ����� ��� >�6H ��� �&�  

)001/0p value <( ~�� �� ��� ����� � ��
�� �& R&8�4
�  �& ��

��6W /��W �1���@� ��B5 )3/3 ∆E> �� Y1
���
 4N�6� .��6� (

�
 [( [C* I'_  �� ���� �� .8+�� >��F�
 8�&��TEG-DMA 

)��� !@��&  ��1�@G  �� >]
����
(  �� 46'�UDMA )�����& 

 �� >]
����
 ((��M�� [  �� 46'� �Bis-GMA )Y��  ���QA -

/
��'�@G  (>]
����
 ����� [( �
 [C* 8��� ]7 �3 �2[.   

 S�B� � �@�Q >&�a #
�P �Y1
���
 I���� � &��B
 �� S�]0

�( =
��� �
 �� 4
���
�� ��� ����� �� 8�&��  �� 8+�� �&CG�H& ��

 ����� � Y1
���
 /�@�Q `��M
 h;P I
�n� :
�� �& r���_&

�
 ���0& >&�a AP�� S8+ S8��&�9 ��� 4.* ��+ ]7 �3[. 

 4
���
��Z250 ) ���r�� �@�Q ���� 8%�� �&�&�60% 46'� (

 ��P90 )55% (4P& �
 �@�Q 46'� ^
&#Q& !
& �  �� 8�&��

 .8+�� /�O� 4
���
�� !
& ��� ����� �&#�
 ^��� �� !� 

 4
���
�� ��Z250  >&�a S�&8�& ��
&�5/3-01/0  � ���1�


��D �������
� � �1�@�P Y�* �& �@�Q >&�a( �58��'� 5�_ �� �

 4
���
�� �� ��P90  >&�a S�&8�&2-1/0  Y�* � ���1�


 8
&��@Q ��� � #��&�� �& >&�aITRE  8��'�]5[.  

�N5�;
 ��  �'��9& Y1
���
 !�� 8��� �� 8��&� ��M� �&

 ����0& /��W >8
 �&�� �� #��&�� � �&��@
�P4'��  ��6�� �� �

�
 4
���
�� �& �@�Q >&�a �8+ &8* 8N�'
 &� �( 8�&��  �����

8�� ���M�� ��� ]5 .[ �� �@�Q >&�a ��G�#� S�&8�& /�5� �� &�
�

4
���
�� !
& �
 ���
& ���M�� �B;P 4��MO ��  �� ���+

 4
���
�� �� �� �5�_Z250  S�&8�& �� ��M�� X��� /�5� ��

 s�&#G ���� >8
�&�� �� #�� ��� �B;P >&����� >&�a

4P& S8
��G ]5[ .�� ��� >�6H �
& !
&4
���
�� ��  ���

�&��@
�P  :�7B� �� &� Y��� �_ �
 ��*�� .8��  

^��&�  t������� ���Ring-opening  /
&�0 AP��

�
 ��NQ ��� AP�� �� �������F
�� ��?� �
����+��Q  �8��+

S8��� �� S8+ ��D( t�� ��?�) �����15& ���  ^��&� (8
 ���

������ � S�&� �
 ���
& ��NQ ���  �� �� 8
��� #�&�
 �&��0

�
 ��D( &� ���P&#
���@9 ���NQ ^��&� .8���  ���P&#
���@9 ���

Ring-opening �;P&� AP��  !
& � ��Q� ^�9 ������� ���

�;P&�  �)
� ������@9 �� ��O ���� �� #�� ��Oxirane  ^��&�

�7@_ �8+ ��� T0�� S�&� �( ��� �
 �� �7@_ !
& .8��+  ��� ���

0�� ��O ���� �� S8+ �� � S8+ �5�15�
 !�� ���Q �� ���N� T

�7@_ !
& ����60  4�r&��� ���8���9 AP�� S8+ ��� ���

S���� �
 /��
 	� �� ���� �
��Q �?� �& � 8��+ b�67�&  &�

�
 �&�6* 8�
��� ]32 .[  

4
���
�� �&��@
�P :�7B� !
& ���  Y��� [(  #
�G

�
 �
 ��?��& � 8�+��  ����� ��� ����� �� 4Q� �� 46'�

4
���
��  �
�9 �� ����� >]
����
 8�+�� ��+&� ]33[ ��5�_ � 

 ��w
��� '
 !
& $]OL .�&� ��M� &� �5  

 >&����� �� �&� ��M� � �_ �N5�;
∆E v��8�0  �� o���


 ��
&��9 �� >&�����b  �� �� 4P&��P��� !
&  �&#�
∆b  �&#�
 ��

�?_]
 /��W '
 !
& .��� ��Q�
 ^
&#Q& �&L �)
� >�N5�;
 �� �� �5

�
 &� ��� S8+ S8��M
 #�� �������F
�� ��*� /�5� �� �&��  ���

�W��  �&��0 �� �� S8��
photo-initiator 4
���
�� ��  S��#Q& ��

�
 ��� ��*�� ���+ ]13 �3[. �&��@
�P 4
���
�� �� Y��� 



 
A� 1%"�3�Aging @"�&/��B C�
 
��D� 
:  ��
���G 	 E
&F$� �$� 

����� ���	��� 
��
  ���� ������� �����11����� � 6 � ����1394  447  

  

www.mui.ac.ir 

��&� ��*� �������F
�� �  A6��
 &� 4
���
�� ��� ����� 	'���1


��������F
�� ��*� � 8��'�&� S8��
 �W�� ��� ]34[.  

Papadopoulos � �&��1�� ]3[  R�)�� 8
8+ ���Aging 

=
�'� �0���
  ��� ����� �&�� �F0��
 /
�0 &� S8+

�W�� �������F
�� �'�&� S8��
8�. Fianou A  �&��1�� �]13[ 

 ���8���9 ���P&8�'�& �� 8��Q�G �����2 � ��Q��� ^��&� ���G �

� ���!
 �
 S8��M
 S#
���@9 ��� ��� 4B� � ��+ UV  � �
�G �


 ���
 �J�'�& ���_ ��Aging �
 �&�W  �� ���
 ����G

/1+ �
 ��� ��� ���8�'�&�9 ���G  >&8�5�� S�]0 �� .��+

!�
( �� S&���  ���3  �&��0 �� t���
��( �
��=
�'� S8���  4B�

� �
�G ��� �B
 A�
 #
�W �� ��� ��� ����� I*�
 8��&�� - 

S�.W  �N5�;
 ����� .8��+ �&Schulze �&��1�� � ]2[  �� >��F�

 ���O�P � 	�&��photo-initiators !�
( � �� �
 ��  ��� 8��&��

 S���'G∆a  �∆b .8��� ��*�� &� S8+ S8��M
  �1���@� >�N5�;


4
���
�� ���Q� �� �����P� ��?�
 �� 1M
 ���'� �� =W&� �� .4P& /

 �&�
 ��1@�0 �( �� �&��� �� ����� �� ���� A
&�+ ���P��&8���P&

 � �P��� ���
 &� ��&8�� .4P& !1�
 ��D ��
& ��&� �&�W �'
�7


s�� ��� !��� �&  ���Aging  �'
�7
 ���P��&8���P& ��?�
 ��

�
 �&�W S��F�P& ���
 ��@�n
 >�7�7B� .8���G   

 ��&8.)� ����&�_ /1�P ��
� �� tMO �&�
°c37  ��

���D � 8�P& s�� �& R�G [( �
 d&#� �[( �� ���P��  �
��

^
�
�( ��?�
 �� �� 8��'�  ��� �� ���
� �P��9 ���

4
���
�� ��Q�G R���& ��&8�� �&�
 �)
� � ��  .8�&Aging 

 =
�'� �0���
) S8+Accelerated Artificial Aging �& (

s�� 
 �� �� 4P& �8�F
 ��� ��&8�� �&�
 �P��� ��?�

 >��%�
 ���G 4B� 4P& !
& �� s]� �� ���� �� .

/1�PUV   �
����+ � �1
#�Q A
&�+ �;7
 [( �� E��� �

 ���
 &� ��&8�� �&�
 � S��� 	�&�Q ������ ��
� �� &� ����

8��� �&�W ���
��& ]35[. 

 �N+& ^��� ��6�� ��UV �� ��*�
 R���( t�� �

4
���
�� � �� ��� 8���9 ��N  ����& /�5� �� �&��@
�P Y�

C-I�
 &8�9 S��*& �  !
& .8�� �&�W�� 8���9 �Q� & R���( �� �� 8��

��1
�&� �� �&�( ��� !�
(  ���3  4
���
�� �� ��*�
 �
��

&��� I*�
 � S�&� ^��&�
 �photo-initiator  ��

�
 4
���
�� ���P&#
���@9 ��1
�&� !
& ���*� !
& �� .��+ ��� 

!�
( �� S8+ /�1M� �&�(  ���3 S8+ ^��&� ��&� S8����W�� �
�� 

]5 [S��� !�
( ��1
�&� ������9 !�+&CG `&��+& �� �� � � �& �

����+���Q �
 ���&�_ ��� ����� �@� ��;� .8���( ��*�
 �

=
�'� !��� �� o���
 S8���  �q�G& ���G !
8� .4P& !�
( ���

t�� ��*� 
&#Q& I*�
 R���( ���!�
( �&#�
 ^  �&�( ���

�
  8�&�O S&��� �� &� 4
���
�� ��� >�6H ^��� �
& ���+

4+&� � &� �
& !
& #�� � �_ :�7B� ��L
�
 8� 8�� ]5[.  

  :�7B� �� � �_ :�7B� w
���Piers-de-souza � 

�&��1�� ]5[ 4
���
�� 8��&� ��M� �� ��� �'��  ���

4
���
�� �� �'
�7
 �� 8
�6����1�
 ��� �&��@
�P  ����� Y��

�
 4��6+ !
& �� .8��&� ����� ���  ��
� >8
 /�5� �� 8�&��

Aging  :�7B� �� �N5�;
 !
& �� ���M
� �_   .8+��  

�5�  :�7B� w
���� �_  :�7B� ��Furuse � �&��1�� ]6[ 

4
���
�� ��� ����� :�7B� !
& �� .��� �
��
  ���

�&��@
�P 4
���
�� �& Y�� �� ��� �
 !
& .��� ���� >]
���

�
 >��F�  A
&�+ ���� >��F�
 /�5� �� 8�&��Aging  !
&

 A
&�+ .8+�� � �_ :�7B� �� :�7B�Aging  :�7B� ��

Furuse !�
�9 �N+& >8+ � ���
� ��B5 �&  � �_ :�7B� �& ��

.��� !��"�� >��F� �& �1
  :�7B� �� :�7B� !
& 	.
 ���

� �_ ��� 4.* �� ��� !
& �� �P��5�� S�)�P� �& ��  ��


!�
�9 ���'� 4W� ��B5 �& �� ��� S8+ S��F�P&  S�)�P� �& ��

�
 ���
���Q���1�P&  :�7B� �� �� 8+���@NQ  S8+ S��F�P&

Y�� �� 4
���
�� X&��& :�7B� !
& �� .���  ��� �� >]
����


 :�7B� �� �� �5�_ �� ���� ��Q�� �_  4
���
�� �&Z250  ��

��� �� o���
�&��@
�P 4
���
�� S8���P ���O��� �  ��� Y��

.8
��G S��F�P&  

4
��8B
 �&  �P��� ���
 X&��& �� 	� X��� :�7B� !
& ���

4
���
�� � 4P& S��� �� �P��� �� ��� ��.�  �� ���M�� ���

�GJ
� �)
� ��� �&��@
�P 4
���
�� ��� �
 R���& Y��  4Q�G

�1���@� ������ �� �;�&� �� �&��� ��  �� 8
8* ���B
 !
&

.8�P� �5�6W /��W �����  

  

�+���  -��,  

4
��8B
 !�Q�G �?� �� ��  /%�_ w
��� � �_ �N5�;
 ���

 4
���
�� �� ��� ����� �� �&� ��M�Z250  �&P90 ���� ���.



 
A� 1%"�3�Aging 
: @"�&/��B C�
 
��D�  ��
���G 	 E
&F$� �$�  

  

448  ����� ���	��� 
��
  ���� ������� �����11����� � 6 � ����1394  

  

www.mui.ac.ir 

References 
1. Guler AU, Yilmaz F , Kulunk T, Guler E, Kurt S. Effects of different drinks on stainability of resin composite 

provisional restorative materials. J Prosthet Dent 2005; 94(2): 118-24.  
2. Schulze KA, Marshall SJ, Gansky SA, Marshall GW. Color stability and hardness in dental composites after 

accelerated aging. Dent Mater 2003; 19(7): 612-9. 
3. Papadopoulos T, Sarafianou A, Hatzikyriakos A. Color stability of veneering composites after accelerated aging. 

Eur J Dent 2010; 4(2): 137-42. 
4. Tornavoi DC, Agnelli JA, Panzeri H, Dos Reis AC. Color Change of composite resins subjected to accelerated 

artificial aging. Indian J Dent Res 2013; 24(5): 605-9. 
5. Pires-de-Souza Fde C, Garcia Lda F, Roselino Lde M, Naves LZ. Color stability of Silorane-based composites 

submitted to accelerated artificial ageing: An in situ study. J Dent 2011; 39(Suppl 1): e18-24.  
6. Furuse AY, Gordon K, Rodrigues FP, Silikas N, Watts DC. Colour-stability and gloss-retention of silorane and 

dimethacrylate composites with accelerated aging. J Dent 2008; 36(11): 945- 52.  
7. Lee JS, Suh KW, Ryu JJ. The color stability of aesthetic restorative materials resulting from accelerated aging. J 

Korean Acad Prosthodont 2008; 46(6): 577-85. 
8. Archegas LR, Freire A, Vieira S, Caldas DB, Souza EM. Color stability and opacity of resin cements and flowable 

composites for ceramic veneer luting after accelerated ageing. J Dent 2011; 39(11): 804-10. 
9. Pires-de-Souza Fde C, Garcia Lda F, Hamida HM, Casemiro LA. Color stability of composites subjected to 

accelerated aging after curing using either a halogen or a light emitting diode source. Braz Dent J 2007; 18(2): 119- 
23. 

10. Catelan A, Briso AL, Sundfeld RH, Goiato MC, dos santos PH. Color stability of sealed composite resin restorative 
materials after ultraviolet artificial aging and immersion in staining solutions. J Prosthet Dent 2011; 105(4): 236-41. 

11. Kang A, Son SA , Hur B, Kwon YH, RO JH, Park JK. Color stability of silorane- and methacrylate-based resin 
composites. Dent Mater J 2012; 31(5): 879-84. 

12. Arocha MA, Mayoral JR, Lefever D, Mercade M, Basilio J, Roiq M. color stability of siloranes versus methacrylate-
based composites after immersion in staining solutions. Clin Oral Investiq 2013; 17(6): 1481-7. 

13. Sarafianou A, Losifidou S, Papadopoulos T, Eliades G. Color Stability and degree of cure of direct composite 
restoratives after accelerated aging. Oper Dent 2007; 32(4): 406-11. 

14. Drubi-Filho B, Garcia Lda F, Cruvinel DR, Souza AB, Pires-de-souza Fde c. Color stability of modern composites 
subjected to different periods of accelerated artificial aging. Braz Dent J 2012; 23(5): 575-80. 

15. Barutcigil C, Yildiz M. Intrinsic and extrinsic discoloration of dimethacrylate and silorane based composites. J Dent 
2012; 40(suppl 1): e57-63. 

16. Pearson GJ, Longman CM. Water sorption and solubility of resin-based materials following inadequate 
polymerization by a visible-light curing system. J Oral Rehabil 1989; 16(1): 57-61. 

17. Bagheri R, Burrow MF, Tyas M. Influence of food-simulating solutions and surface finish on susceptibility to 
staining of aesthetic restorative materials. J Dent 2005; 33(5): 389-98. 

18. Eick JD, Smith RE, Pinzino CS, Kostoryz EL. Stability of silorane dental monomers in aqueous systems. J Dent 
2006; 34(6): 405-10. 

19. Moharamzadeh K, Van Noort R, Brook IM, Scutt AM. HPLC analysis of components released from dental 
composites with different resin compositions using different extraction media. J Mater Sci Mater Med 2007; 18(1): 
133-7. 

20. Sarrett DC, Coletti DP, Peluso AR. The effects of alcoholic beverages on composite wear. Dent Mater 2000; 16(1): 
62-7. 

21. Shintani H, Satou N, Yukihiro A, Satou J, Yamane I, Kouzai T, et al. Water sorption, solubility and staining 
properties of microfilled resins polished by various methods. Dent Mater J 1985; 4(1): 54-62. 

22. Fontes ST, Fernandes MR, de Moura CM, Meireles SS. Color stability of a nanofill composite: effect of different 
immersion media. J Appl Oral Sci 2009; 17(5): 388-91. 

23. Um CM, Ruyter IE. Staining of resin-based veneering materials with coffee tea. Quintessence Int 1991; 22(5): 377-
86. 

24. Kerby RE, Knobloch LA, Schricker S, Gregg B. Synthesis and evaluation of modified urethane dimethacrylate 
resins with reduced water sorption and solubility. Dent Mater 2009; 25(3): 302-13. 

25. Patel SB, Gordan VV, Barrett AA, Shen C. The effect of surface finishing and storage solutions on the color 
stability of resin-based composites. J Am Dent Assoc 2004; 135(5): 587-94. 

26. Topcu FT, Sahinkesen G, Yamanel K, Erdemir U, Oktay EA, Ersahan S. Influence of different drinks on the colour 
stability of dental resin composites. Eur J Dent 2009; 3(1): 50-6. 



 
A� 1%"�3�Aging @"�&/��B C�
 
��D� 
:  ��
���G 	 E
&F$� �$� 

����� ���	��� 
��
  ���� ������� �����11����� � 6 � ����1394  449  

  

www.mui.ac.ir 

27. Abu-Bakr N, Han L, Okamato A, Iwaku M. Color stability of compomer after immersion in various media. J Esthet 
Dent 2000; 12(5): 258-63. 

28. Ardu S, Braut V, Gutemberg D, Krejci I, Dietschi D. A long-term laboratory test on staining susceptibility of 
esthetic composite resin materials. Quintessence Int 2010; 41(8): 695-702. 

29. Heshmat H, Hoorizad Gangkar M, Emami Arjmand.M, Kharazifard MJ. Color stability of three composite resins 
following accelerated artificial aging. J Islamic Dent Assoc Iran 2014; 26(1): 16-22. [In Persian] 

30. Rattacaso RM, da Fonseca Roberti Garcia L, Aquilar FG, Consani S, de Carvalho Pazeri Pires-de-Souza F. 
Bleaching agent action on color stability, surface roughness and microhardness of composites submitted to 
accelerated artificial aging. Eur J Dent 2011; 5(2): 143-9. 

31. Paravina RD, Powers JM. Esthetic color training in dentistry. 4th ed. New York: Elsevier Mosby. 2004. 
32. Albers HF. Tooth colored restoratives: principles and techniques. 9th ed. Hamilton, Ontario: BC Decker. 2002. 
33. Viehbeck A. Filtek P90 low shrink posterior restorative [pamphlet]. St Paul: 3M ESPE. 2007. 
34. Guiraldo RD, Consani S, Consani RL, Berger SB, Correr AB, Sinhoreti MA, et al. Comparison of silorane and 

methacrylate-Based Composites on the polymerization heat generated with different light-curing units and dentin 
thicknesses. Braz Dent J 2013; 24(3): 258-62. 

35. Melo MA, Moyses MR, Santos SG, Alcantara CE, Ribeiro JC. Effects of different surface treatments and 
accelerated artificial aging on the bond strength of composite resin repairs. Braz Oral Res 2011; 25(6): 485-91. 



 
A� 1%"�3�Aging @"�&/��B C�
 
��D� 
:  E
&F$� �$� ��
���G 	  

450  ����� ���	��� 
��
  ���� ������� �����11����� � 6 � ����1394  

  

www.mui.ac.ir 

In vitro comparison of the effect of aging on discoloration of silorane- 
and methacrylate-based composite resins  

 
 

Negin Nasoohi, Maryam Hoorizad Gangkar,  
Setareh Hashemi, Mona Mansouri*  

 
Abstract 
 
Introduction: Discoloration of dental composite resins is one of the most common reasons for 
replacement of these restorations. This in vitro study was carried out to evaluate the effect of aging 
on discoloration of Silorane-based Filtek P90 and micro-hybrid Z250 composite resins.  
Materials and Methods: This experimental study was carried out on 10 disk-shaped Filtek P90 
and Z250 samples, measuring 9 mm in diameter and 2 mm in thickness. The samples were stored in 
distilled water for 24 hours after they were prepared for completion of the setting process. Initial 
color measurements were performed with a spectrophotometer. Then the samples underwent 384 
hours of aging. Final color change measurements were then carried out and the results were 
analyzed with independent-samples t-test and repeated-measures ANOVA (α=0.05).   
Results: Silorane-based composite resin (Filtek P90) showed higher ∆E (14±1.1) in comparison 
with Z250 (10±0.06) (p value < 0.001). The color changes of both composite resins were clinically 
unacceptable after aging (∆E˃3.3). 
Conclusion: Under the limitations of the present study, the discoloration of Filtek Z250 was less 
than that of Filtek P90. 
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