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�%; �� ("�� ���&/���� E�U;������ ��  �.�	 �(&� ( l�� �

:��� 4&' �#
U	 
�� F��
� �� ��9�� ��  

0- ��W/ �(&�  

1-  �(&� 4
WA �G�� !N� E��� �� ��W/�$  E��� �


.��' 4
WA ���;�) x
  

2- 4
WA ���;�) x
 E��� �� ��W/  

 ��	�$ ��Kruskal Wallis �=�� 	 ��
�  ��"�	 �

 �2/"��4 ) &' 4��W��� �����	�
 4(
*05/0  =p value (

�=�� 	 ��
� "�/ ( �����	�
 (� �� (� �  ��	�$ D��� 
� ��

 ���	$Mann-Whithney  �� ��0�#
* 
c/ )05/0  =α( 

&	$ ��� �� T���/.  

  

-�./� ��  

 :�% /� �� 0��� �����	�
 p�/ (� �2/"�� �!�(+) 0�� ��

 �
Filtek-Silorane  (GC-Kalore  p�/ (� (

 ��.2/�/�
 0��� �����	�
Filtek-Z250  (GC-Gradia 

�#
* ��
b �=�� 	 ���	. �(&G 2�/��/ &`�� ( ��&U� �  ��

�%; �� x��N	 7�G�� �� ��  �(&G ( l�� �3 �2/"�� �G�� �

�/��/ �%; �� �� �� 4(
* �� ���.�	 �  ��2/ �U;�a	 ���	 ���

�	  ��	�$ .&��Krusakal Wallis  7(�W� �
 ��� ��2/

�.U	  ���	 �2/"�� ��"�	 �� ����4  0��� �����	�
 4(
*

�%; �� ) &2/ 4&��2	 ���.�	 �05/0  =p value.( 

��G�� �2/"�� ��&U� 0�
�2�  �� ���
	 
W` �

 0��� �����	�
GC-Kalore 0��� �����	�
 ( ���  ���

Filtek-Z250  (GC-Gradia �G��  
W` �2/"�� �

�G�� �2/"�� ��&U� 0�
�2�� 0�.j�� .&.�'�&/  �3 ���
	 �

 0��� �����	�
 ��GC-Gradia  �����	�
 �� ����

0���  ���Filtek-Silorane  (GC-Kalore �G�� "�/  �

 �2/"��3�%��>	 �� 
_�� ��� �� .&2/ 4&��2	 �  ���	$ �

��A�/ �� �2/"�� ��"�	 0�
��
  �����	�
 �� ���
	 l�� �

.&' �%��>	 �������� 0���  

 ��	�$Kruskal Wallis  7(�W� �
 ���� ��2/

�.U	  ���	 �2/"�� ��"�	 �� ����4  0��� �����	�
 4(
*

��A�/ ��  l�� � ) ���� ��G(05/0  =p value.(  

�=�� 	 �� 0��� �����	�
 (� �� (� �  ��	�$ h��� ��

 ���	$Man-U-Whitney �� 
�� T���/ :&	$ ���  

�%; �� �2/"�� ��"�	  0��� �����	�
 �� �G�� �

Z250 �.U	 ��a�  0��� �����	�
 �� 
�2�� ����Silorane 

) .���05/0  =p value.( 
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�%; �� �2/"�� ��"�	  0��� �����	�
 �� �G�� �

Gradia �.U	 ��a� 0��� �����	�
 �� 
�2�� ���� 

Silorane ) ���01/0 =p value (. 

�%; �� �2/"�� ��"�	  0��� �����	�
 �� �G�� �

Z250 �.U	 ��S ��  0��� �����	�
 �� 
�2�� ����Kalore 

��� )02/0  =p value .(  

�%; ���	 �2/"�� 7(�W� ���
� ��
�  �G�� ( ���.�	 �

4(
* �� d� 
� ��  ��	�$ �� ��Wilcoxon  .&' 4��W���

4(
* ]��� �� �
 ��� ��2/ ��	�$ 0�� �.U	 7(�W� ��  ����

��A�/ �� �2/"�� ��"�	 ��  ( ���� ��G( l�� �� ���.�	 �

�%; �� �2/"�� ��"�	 �%; �� 
�2�� �G�� � � ���.�	 �.��  

  
 ����1: �	 
��
��� � ����	 �� ������� ���� ���� �� 

���48     ��	�� #"�7��) ��"&�� , 9�/:)�
  �6�� ;!" 

01531A (Kuraray Medical 
Inc,  
Okayama, Japan) 

Primer: MDP, HEMA, hydrophilic 
dimethacrylate, photoinitiator, water 
bond: 10-MDP, Bis-GMA, HEMA, hydrophilic 
dimethacrylate, microfiller, photoinitiator 

Clearfil SE 
Bond 

195407 (3MESPE, Dental 
Product, ST Paul, 
USA) 

Resin matrix: 3,4-
eoxycyclohexylethylcyclopolymethylsiloxane,  
bis-3, 4- poxycyclohexylethylphenylmethyl silane; 
Filler:silanized quartz; yttrium fluoride; 76 wt% 

Filtek P90 

 
20071239 

 
(3M ESPE, Dental 
Product ,ST Paul , 
USA) 

primer: phosphorylated methacrylates,  
Vitrebond copolymer, Bis- GMA, HEMA, water, 
ethanol, silane-treated silica filler, initiators, 
stabilizers. 
Bond: hydrophobic dimethacrylate, 
phosphorylated methacrylates, TEGDMA, silane- 
treated silica filler, initiators, stabilizers 

 
LS System 
Adhesive 
Primer & 
Bond 

1106467  
(GC Corporation 
Tokyo, Japan) 

 
Resin matrix :Bis- GMA, TEGDMA, Filler: 
Fluorosilicate glass, SiO2 

 
Gradia 
 

0900001308  
(3M ESPE , Dental 
Product, ST Paul, 
USA) 

 
Silane- treated ceramic, bisphenol A 
polyethylene glycol diether dimethacrylate,  
UDMA, Bis-GMA, TEGDMA, water (2%) 
Quartz and zirconia particles: 60% volume, 78% 
weight 

 
Z250 

1004121  
(GC Corporation 
Tokyo , Japan) 

Resin matrix: DX-511 monomer, UDMA, 
dimethacrylate co-monomers 
Filler: (30–35 wt% prepolymerized filler, 20–30 
wt% fluoroaluminosilicate glass, 20– 33% wt% 
strontium/ barium glass, 1-5 wt% silicon dioxide 
nanofiller) 

 
Kalore- GC 
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���� 2: �����  �����! �"�� � ���#� ��$ �� %&�'(� )*�+� 
���� ,���� ,�� ���- .
/�� �0  ��1 ,  ����	 2��� �0 ��

Kruskal Wallis  

Composite  

ISO.O  
(���6) 6��>
 Total p value 

0 1 2 

Filtek- silorane 2 )20 (�9�
 7 )70 (�9�
 1 )10 (�9�
 10 )100 (�9�
 

16/0 

Filtek- Z250 0 )0 (�9�
 9 )90 (�9�
 1 )10 (�9�
 10 )100 (�9�
 

GC- Kalore 3 )30 (�9�
 7 )70 (�9�
 0 )0 (�9�
 10 )100 (�9�
 

GC- Gradia 0 )0 (�9�
 10 )100 (�9�
 0 )0 (�9�
 10 )100 (�9�
 

Total 5 )5/12 (�9�
 33 )5/82 (�9�
 2 )5 (�9�
 40 )100 (�9�
 

  
 ����3: ����� �"�� � ���#� ��$ �� %&�'(� )*�+� 
���� ,���� ,�� ���- .
/�� �0  (�4
� ,  ����	 2��� �0 ��Kruskal 

Wallis   

%	&� '	&!(��) 

�+	� �!3��  

(���6) 6��>
 Total p value 

0 1 2 3 

Filtek-silorane 1 )10( 4 )40( 5 )50( 0 )0( 10 )100( 

05/0 

Filtek- Z250 0 )0( 0 )0( 9 )90( 1 )10( 10 )100( 

Gc- Kalore 2 )20( 1 )10( 7 )70( 0 )0( 10 )100( 

Gc- Gradia 0 )0( 10 )100( 4 )40( 5 )50( 10 )100( 

Total 3 )5/7( 6 )15( 25 )5/62( 6 )15( 40 )100( 

  
  

012  

 �
��A k� >� ��4  0��� �����	�
Filtek-silorane �

Filtek-Z250 �GC-Kalore �GC-Gradia  v�>; ��

 
_�&9� �� ��&/� ( ��	
� E`�# &A �� �2/"�� ��"�	

�� T���/ D��� 
� .&/&' �=�� 	  �k� >� 0�� �� 4&	$ ���

�.U	 7(�W�  �� d� ��� �� �2/"�� ��"�	 �� ����4 

�%; �� 0��� �����	�
 &2/ 4&��2	 ���.�	 �. �%; ��  �

 0��� �����	�
 ��G��GC-Gradia �"�	 0�
�2�� ����� �

0��� �����	�
 ( �2/"��Filtek-Silorane  �����

�� .��� �2/"�� ��"�	 0�
��
 4(
* ]��� �� 0�.n  ��"�	 ���

�%; �� �2/"�� �.U	 ��a� �G�� � �%; �� ����  ����.�	 �

.��� 
�2�� 

 k%S 
� ��
 X(� 7���"G �	��� !�(+) 0�� ��

 7������ISO/TS 11405  E��b 0��
��.� ��#
* ]�M/�

 	!�(+) 
_�� �� �=��  X(� 0�� �� �
 ���� &���� ����

4���/ 4��W��� ���&/���� ) &/�12.(  

�$ �� �%; ��S �� �2/"�� �
 ���G  ��a� 4
WA �

��/ 7��` ����.9� k�b� ���
� ��
� ��
�*  ��"�	 
�

 �� ��2/"��2 ) &' 4��W��� �;���M.�G(���
� �;�S X
�4 �

15-13�A�
S ��U;�a	 0�� �� .( �/��/ ��%U� E>	 (  �� ��

�/�* �%; �
 �#
* 7��` ��  ( �.�	 �� 4
WA �;����
� �

�%;  &A (� 0��
��.� .��
* ��� l�� �� �$ �;���M.�G �

 (� 
� l�� /0��� �����	�
 ( �.�	 /0��� �����	�
 E`�#

) �#
* ��
b ������� ���	2 �15 �16.(  
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��� 
I� ���
� �,G -.��9����	
� �� 0�.j��D  ���

4��	 ( ��&/� E`�# &A �� ����
A  �$ �,��2	 ( ���	
� �

 F�
� 0�� ��%��� �
 �&' 4��W��� ���� E��� h��
' ��

4��	 ( ��&/� ���	 ����
A ��=%/�  
� �$ 7�
I� ( ���	
� �

�	 ��2/ �� -.�&/�� ���&��) �(� ) &��2.(  

X(� �� �9� �-/� ��W/ X(�  ������� ��
� ��`� ���

�	 T�9�;(
9�	  �2/"�� �(
� �� "�/ ��� p�/ <�N�/� .&'��

 7� � >� �� 4
 / 7�
��/ �� ��� 0���	 �0�'�# .���� �����

) ��� 4&' 4��W��� x��N	2 �4 �11 �14 �15 �17 �
���
 .(

 X(� ���G �� �2/"�� ��N2� ��
� �4
 / 7�
��/  ���

 ��� dn�
 ���=� 4
 / ��� �
�� ���� ��%b E��b

)059/0�;�A �� �( �
�
�� �
  0�� ���� J��' ���5/0-1/0 

 ( ��� 
�
�f)��W/ 4
 / ��� 0��
��.� .&/��� ��S 
�	(
9�	

4��	  �� &'�� ��}�� ���=� �*&.%=n ����� &��� ���	
� �

) �
�_� �� ��� 0�� ��W/ ���G2.( 

 �� 7�
WA ��U;�a	 0�� ��2  ���} ��} d�.9� �� ( ��}


` �
 &' 
)R  :�% /� F%� ������	�
 p�/ �� 
c/

 ��%/� �� ( 
��
 �����"�
���) D
��� �
��
 �����"�
���)

�	 �2/"�� �(
� !��
 �$ ) ��
*8 �9 �17 �T���/ .(

�%; �� 0��� �����	�
 p�/ ��,n �2/"�� �� ��(�W�  �

 !�(+) 0�� �� �
 ��� &�
e� �� ]�} .��&/ ��2/ ���.�	

������ 0��� �����	�
 |� x�� -.�&/�� ��=�� �� ��

 ��=9� |� ����� ��=�� �� 
_�� 4(
* �� ( ��"���Adper 

Single Bond Plus !�(+) �� .&/&' &/�� �4
WA ��  ���

��=�� �x��N	 }�� &/�� �|� ����� ���  �� �%=/ �� �
�

��"��� 4��� ��2/ ��� �� |� x�� ��� �$�� .&/�  �
 �G

�� ����� �������� 
���
) �(&A ( h���	 ���&�7/2  ����

 
���
) �
���
 �� E%b �� �.�	 �-.�n� 0�  >	 ��
�

�	 ��,.2�) �������� ) &..
8�/����
 �	� �(  �4&/��� �

�	 ��`�� 4���N/ X�
� ��.�	 �� C��&�� �� -.�n�  .&.


 ��a� ( �.�	 �������� 4(
* �� �4&/��� ����� k%S 0��
��.�

/ |� ��&/� ������ ��
 ��(
) ]�M/� X(� �� �G�� �� .&2

 ��A �������� 0��� �����	�
 �E`�A T���/ ( -.�&/��

4����� �� �����"�
���) :�% /� D
��� !��
 1��� 
*�  ��

 �&'�� 4�
9/ ��M�� �.�	 ��A�/ �� ��b &/�� �	� ���' 4
WA �

 
�2�� �� �
 :�% /� �%@	 �*+�( �&/�� xU� ����%� ��

� ��
b 
�Ie� �>� �2/"�� ���� ��=9� .��� &���4 

�%; �� 0��� �����	�
 .��� 4&�&) 0�� 4��* � ���.�	 �  

 0��� �����	�
Kalore  
	�/�	 ��G( E�;� �� �"�/

 &�&GDX-511  �
) 0��� "�/ ( }�� �;�9;�	 ��( ��

 �
 ���=� �����"�
���) :�% /� ����� �4&' 4"�
���)

�	 �/����
 ��W* 
��.� �&'�� �� � L�� ��G( E�;� �� 4&/�

�	 ��*��� ��"��� ��=�� p�/ 
� �� 78�

��	 E��	  .&'��

 ���2	2  ��=�� �� ���.2/�/�
 0��� �����	�
 4(
*

 |� ����� -.�&/��Adper Single Bond Plus  E�;� ��

 T���/ �
 &��
* 4��W��� �l�� ( �.�	 �� <�� &/�� ]�9>���

��A�/ �� �� �;�%b E��b / l�� � ��"�	 
_/��� �
 ���� ��2

 !��
 �$ ��%/� �� ( 4��	 0�� �� �
 �����"�
���) :�% /�

�	 �2/"�� ��"�	 ) &'��8 �18 0��� �����	�
 .(GC-

Gradia  �� �
 ��� &�
%��(
9�	 0��� �����	�
 d�

 0��� �$ L9�
��	Bis-GMA  k� >� �� .���&/ ��G(

Floyd �� ��MA :�% /� ��"�	 �
 &' 4&��2	  �����	�


0���  
	�/�	 ����� ���UDMA  �� 
�2��Bis-GMA 

�	  4&' 4��W��� ��"��� ��n �#
S �� .&'��Single Bond 

 ����� �
 4���Bis-GMA �	  ��"�	 ����� &��' �&'��

 
�2�� :�% /� �� �� 0��� �����	�
 0�� �� 
�2�� �2/"��

-.�&/�� �� ���*��� ]&� ( �$ ������ �� ��`� 
	�/�	 

) �=/�� h%�
	19 0��� �����	�
 �
 :�% /� �	� �(

Kalore  
	�/�	 ��� ��DX-511  E	��� 0�� 
� ��=/���

 .&���/ �%�B  


	�/�	 ����� �������� 
���
)  �� E%b �
 ��� ����

 &' 4&��2	 0�.j�� .���� -.����
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���
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�	 
I�	 �
_�� E	��� �� ( ��� -.�&/�� ) &'��8 �14 �	� .(

��A�/ �� G( �
�2�� l�� ��& 	 ��n l�� � 0�� ����� ��

�	 ���&��� ��"�	 4��&/� �� �� l�� &/���  ������� ��
� �#�
 �

4��	$ h��
' ��n ( &.
 4��	$ �+���� ��  ��
� l�� ����

 
�4  �����	�
 :�% /� !��
 ! / ���� ��=9� 4(
*

 0���Filtek-Silorane ��A�/ �� �cA8	 E��b �l�� �  
�

 ��
� .���3  �
_�� 0��� ������	�
 &�
e� ]&� E�;� ��

�/����
  �-.�&/�� �� �`�� p�/ �� 4��W��� 
� 4&/��� ���

 |� ����� -.�&/�� ��=�� �� ���2	 ��a�Adper Single 

Bond Plus  |� ����� ��"��� ��=�� 0�� .&��
* 4��W���

�9>	 &/�� ]�9>���  |� x�� p��/� �� �%=/ �.�	 �� �� �
�

�	 ���
# ) &.
8.(  

�/����
 �� ���
	 -.�&/��  �����	�
 �GC-Kalor  (

GC-Gradia G-Bond, �	  ��=�� C����� �
 �&'��

 ���
� ���	 ��.� 7� � >� �� �
 ��� ��(�W�	 -.�&/��

0��� �����	�
 0�� �
 �/����
 ����� ��.%	 
� .���  �� ��

-.�&/�� R&� ��a� ���� ��*��� ���U	 ��� �/�&.	  ��

��U	 -.�&/�� �;Single Bond  4��W��� 4(
* �� 
� ��
�

.&' 

Board LC  �����	�
 �2/"�� ��"�	 ����9�� (

0���  ���Z250 Filtek-Silorane,  �����	�
 �� �� ��

 0���Aelite Heliomollor,  (Venus Diamond 

��&/� �� E9' ��&.��� 7�
WA �� ��2�� .&/&�M.�  ���

���/ .&/�

 4��W��� �(�* �("�=.�� ���� ��2/ �U;�a	 0�� T

Aelite 0��� �����	�
 �� � �� �
�2�� �2/"�� ��"�	  ��

 �'��)21( 
I�	 &/�� E`�# &A 0�� 
� �
 �
_�� E	��� �� .

�	  k%S .��� �����"�
���) :�% /� �� �'�/ D
��� �&'��

 ��/�bHook  :�% /� �� �����"�
���) 0�A ���% /� D
���

$ d���}��9=�( ��`�y� ( 0��� �����	�
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Abstract 
  

Introduction: Polymerization shrinkage and the resultant microleakage are still the problems 
with composite resin restorations. To overcome these problems, new low-
shrinkage composite resins have been introduced by different manufacturers. The 
aim of this study was to compare microleakage in two low-shrinkage composite 
resin, Filtek-Silorane and GC-Kalore with two conventional composite resins, 
Filtek-Z250 and GC-Gradia. 

Materials  

& Methods: 

In this experimental study, round cavities 5 mm in diameter and 1 mm in depth, 
were prepared on the middle of the buccal surfaces of 40 human third molars and 
divided into 4 groups (n=10). In group 1, the cavities were filled with Filtek-
silorane composite resin and the relevant adhesive. In groups 2, 3 and 4, the 
cavities were filled with Filtek-Z250, GC-Kalore and GC-Gradia composite 
resins, using Adper Single Bond Plus bonding agent. After thermocycling and 
immersion in AgNO3, the samples were sectioned to evaluate dye penetration 
under a stereomicroscope (×10) at enamel margins and at cervical dentin 
contacting cementum. Data were statistically analysed with Kruskal-Wallis, 
Wilcoxon and Mann-Whitney tests (α = 0.05). 

Results: There were not significant differences at enamel margins between the 4 groups. 
However, at cervical margins, microleakage in Filtek-Silorane composite resin 
was significantly lower than Z250 and Gradia composite resins (p value = 0.05). 
Microleakage with Kalore was significantly less than that with Gradia composite 
resin. In all the 4 groups, microleakage at cervical margins was significantly 
higher than that at occlusal margins. 

Conclusion: There were no significant differences in microleakage at occlusal margins 
between all the composite resins. The highest and lowest microleakage at dentin 
margins was related to GC-Gradia and Filtek-Silorane silorane, respectively. 

Key words: Composite resins, Methacrylate, Microleakage. 
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