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Background and Aim: Nanoleakage can cause discoloration around restoration margins, secondary caries, 
postoperative sensitivity and finally loss of restoration, thus adequate hybrid layer is of primary importance in 
prevention of nanoleakage in adhesive restorations. Because of structural differences between primary and 
permanent dentin, evaluation of nanoleakge in primary teeth is very important. The aim of this study was to 
evaluate the nanoleakage in composite restorations following application of self -etch and total-etch adhesives 
in primary and permanent teeth. 
Materials and Methods: In this experimental study, Cl V cavities were prepared in buccal surfaces of 20 
extracted primary molars and 20 extracted premolars. Each group was divided into 2 subgroups: In group (A), 
Gluma One Bond and in group (B), iBond adhesive materials were applied. After silver nitrate staining, 
specimens were mesiodistally sectioned and polished and then SEM examination was carried out to measure 
the nanoleakage .Data were analyzed statistically using, ANOVA and Duncan tests with p<0.05 as the limit of 
significance. 
Results: Factors tested had no significant effect on each other. Primary teeth showed more nanoleakage than 
permanent teeth (P<0.05). Mean nanoleakage was significantly higher in cervical than occlusal margins 
(P<0.05) and also in iBond than in Gluma One Bond in primary teeth (P<0.05). In permanent teeth, the lowest 
nanoleakage was observed in Gluma One Bond. 
Conclusion: The result of this study indicates that the use of total etch dentin adhesives (Gluma One Bond) in 
bonded restorations results in less nanoleakage in primary and permanent teeth. 
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>:

بـا. در ترميمهـاي چـسبنده دارد كفايت لايه هيبريد اهميت اساسي در پيشگيري از بروز نانوليكيج بنابراين،گردد دنداندست رفتن ترميم
ب  و دائميهتوجه از، نگرفته است انجام نانوليكيج در دندانهاي شيري كه تاكنون بررسيلزوم، تفاوتهاي ساختاري در عاج دندانهاي شيري

 تعيين ميزان نانوليكيج در ترميمهاي كامپوزيت متعاقب كاربرد مواد چسبنده عـاجي حاضر با هدف مطالعه. باشد اهميت بالائي برخوردار مي
. انجام شد دائميو در دندانهاي شيري)Gluma One Bond(اچ-و توتال)iBond(اچ-سلف

و20 در سطح باكال Cl V حفرات، تجربي آزمايشگاهيدر اين مطالعه:يروش بررس  مـولر دنـدان پـره20 دنـدان مـولر دوم شـيري
شد،كشيده شده ب گروه. تراشيده و دائمي هر يك بهه هاي دنداني شيري  اول از گـروهدر: تايي تقسيم شدند10ر گروهزي2طور تصادفي

از. استفاده شدiBondيو در گروه دوم از ماده چسبنده عاج Gluma One Bondيماده چسبنده عاج  بـا نيتـرات نقـرهيآميز رنگ بعد
و در جهت باكولينگواليها نمونه،يوزن% 50 بـاي نانوليكيج تحت بررسيرگي ها جهت اندازه نمونه، پس از پاليش،برش داده شدند از وسط

دريوميزان نفوذ نيترات نقره به صورت فاصله عمودي لايه ادهز.ارگرفتندقريميكروسكوپ الكترون   تا دورترين نقطه نفـوذ نيتـرات نقـره
شد عاج اندازه و برحسب ميكرون ثبت و تحليتجز.گيري ازها دادهليه  بـه >05/0pو نجـاماو دانكن سه عامليآناليز واريانس با استفاده

شد عنوان سطح معني .داري در نظر گرفته
كهها تحليل داده:ها يافته ت مورد عوامل نشان داد نـانوليكيج داري معنـي طورهب شيرييهادندان.نداشتند ثير متقابلأ بررسي بر روي هم
نايريشي در دندانها.)P>05/0(دن داشتي دائمي را نسبت به دندانهايبيشتر  ـمارجيندر نوليكيجميانگين داري معنـي طـوره سرويكال ب

)P>05/0(بود بيشترداري معنيطورهبiBond مادهدريريشيدر دندانها نانوليكيج ميانگين، همچنين)P>05/0( بيشتر از اكلوزال بود
مي كمتري دائميو در دندانها . مشاهده شدGluma One Bondج متعاقب كاربرديكيزان نانولين

ي شـيريدر دندانها) Gluma One Bond(اچ- توتالين است كه كاربرد ماده چسبنده عاجآازي مطالعه حاكنيايجانت:ييرگ نتيجه
مي موجب كاهش بروز نانوليكيج در ترميمهايو دائم .گرددي چسبنده

يچسبنده عاجماده؛ نانوليكيج؛ي شيري دندانها:ها كليدواژه

,�?� :8;/:;/7A�)�!� BC?� :8>/;8/7A�&)D( E�F :;:/:A/79

����� 
GH*%�I(��" 5)� �" � 
%� ��J� ��� #%�? %� K4 

�!�L� 
%� ���" ���" ��M)� K" K4 �(�3� N)��%����	�����" 
N���)% O��� �"��P� �Q� K" �	��0� Sano ��%�3'+ �

����� ������� N�� R�� � �)�*&+ K)S 5&" ����(T0�� 
�5)�)
 U %� ��VK*0 
%� W�& �+� X% Y� .���$% 5)� K&[�\

 Y�+�]\ ^)�_ 
� `�6� K4 ��" 5)�
� ���F�� ����3&� 
&���L���� �� �)�+�� 5)
% �" K4 ��&0� �� #%�? ��� ��&�)b(.

" �+�]\ 5)� K�
 
� %�*� K" %��G �!)��4�" K4 �L3F�4 Y%�G
���*��)��
 � �+�&�� �L��� �!)��4�" �*��J #S�IQ� �0� T�+

� N�� 53'� ^)�_ 5)�" � ��%�� �% �!�
 
� %�*� �)����(dJ� 
���	 ���" N&6&4 �&&e( � d)�f( )g.(

�� �% ��)�� 5)� " ���( K�
���� �" �'4 %�_ ^'� Y�&�
h��( i�% `�6�Confocal laser scanning 

microscopy�) Transmission electron microscopy 
)TEM (��4 ��%�" )j.(

3� �J�� ��L*.F ���� � R�� 5&" ���L*.F T.&��
�� %����� �)�*&+ K)S k&3�( l����" ^)�_ 
� K4 �	�"

��J� B��(%�Y" �J�� �)�+�� K��	 5�)���4 R�� k$���K"
N����)
�.��L*.F �'&��( ���� 5&" �)�+�� iL)���" #�*m

n�?� R�� �"K�&� KP��� �)�*&+ K)S ��%� ,�3&��3���3&�
�� %��G�" ��	 )o(.

5&J%�� i�% �&&e(�
� �p" N&��.V �K)���m ���&��� 
� T&��( %� Y�+���&� 
� T&��( 5�\% N�� 
� N)�!�

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
26

-0
7-

04
 ]

 

                             2 / 11

https://journals.tums.ac.ir/jdm/article-1-251-en.html


و خدمات بهداشتيهمجل )1385 زمستان،4 شماره،19دوره( تهران درماني، دندانپزشكي دانشگاه علوم پزشكي

>;

�\�4�� ��&���)�*&+ ���	�")q.(
��M)� %� ����� rs� �)�*&+ K)S N)�64 seal�-��%�� �m

	%��� �LF�+�!�
 
� �4�V ��)�J ��L*.F ���� K4 N�
�'� �(" �% iL&F� �&�� 
� �	�� kf�f�� R�� �L�� Kk��4 %�_

�L��	��" )t(.W
 �) �)�*&+ K)S %� ��J�� W
 � )� Y�� 
� 
�� k��4 �&f*( ��� #%�? %� ,CV 
� ����'&G�" �" ����(

��&���)�'&���%�u� �m� �)�*&+ K)S ��%� 5)
% )v.(
� �!L)�
!�f�f( ����� �G�" dJ�� K4 �L�.+ ������ �\�[� Y�
K*0 
%� W�&U %� ��V � ��	 �)�*&+ K)S ��%� Y�&.� �Y�

 �J�� � ���+� #�p)�� � �)�)��4�" #S�IQ� N�� Y��"
�� %��G�" LL� K4 �%�w&�&0�%�&+ d)�f( K" �ML� N)�!�

 O)�.( dJ�� �&� � �)�*&+ K)S ��%� �xC4 �) �)�+�� 5)
%
 N&6&4 �&&e( �) � ���" N.3	�&���)�'&����� 5)
% ���� 

)y.(
N�� z�� 5)� K*0 
%� W�&U %� K4 �� #%�? Y� ��&��

������� N��Y)nanoleakage (�� �����$ ��	)b.(k����
�� k&$� ��)�� 5)� 
��" %� Y�LF �K�'J 
� �L	�" #�*&4�( 

��L*.F ���� �+ {�$ )|(�w�$ �) W�_�� iL)���" }�% 
)b~(iL&F� ���
 �&� �)bb.(

.&� �� ,�(�( Y�(����� �� 
� �)�J �J�� ��L*.F Y�!'�
�%�$�" %� �� /�� ��� ���6��� ����� �.� �" �LL4)bg.(
�

N�� � L)���" Y�!	�% ��M)� ��3	������� #�s&sQ( ���+�
�L	�" K�	�� Y��'4 �3&L3( N&��.V K4 ."K�_�$ 5&'+

���	 �\�p� �� /�� �J�� ��L*.F k���� )bj.(#��m�
&F�/&6$ iL ( Y�!'�.&� K" N*.� �!�
 �(,�(� �" �� 

�� �C� �&'�� 5�	�u� �G�" T!� �3&L&�4 ����)� 
� ����(
 �	�")bo(.

KF�������
 K�V�� �uV Y
�� R�� � �L&� K�����J h��(
� ��&��-%� �% Y��)
 #S� ���" iL)���" N)�64 �%�� ��& �� 

)bq(��0�( r+�4 
� �	�� ��"%�4 N0�!� ���"%�4 kV��� ���p 
� ��'4 �3&L3( N&��.V ����%� 
� �p" N&��.V r+�4

T+ ��M�� K" 
�&� ��� � R�� � �L&� iL&')��� � iL&F� ���

���.	�
� ���6���%� �% ���� 5)� " � �?�p� �3	������� K
{�I$��3	������ %�&." ��4��4 ,�����N�� K�$�� 

)bt(.��	 �4` k��.� ��'( �" ��C� Y�&	 ����� ��'�$�� 
�� �'!� k��� �&� �	�" .R�� � �L&� Y%��$�� Y�!(��6(

�� %�3	
 �% �'!� #�3� �'��� �" Y�&	 �
�� )bv(.K�'J 
�
 � ��'4 �)�L&� Y�+%��L� ���p( �&� � �L&� ��'4 N��f[
 � ��4
�� R�� 5&L�'+ � %��L� ���" K)S ���&" N��f[

 �����)by(&f[ �0�"�(%�� R�� ��0�"�( 5&" R�� ��J� � ��'
 �'��� K" N*.� Y�&	 Y�!����� %� ��'4)b|(��'!� k��.� 

�� K4 �L�.+ " �L���( KK��� �" Y� ��M)� � ���L*.F
" � �L&� %� �\�4 ��&���)�*&+ K( R�� {�I$D%�u� �&m��.

�" �[�V Kp0�P�5&&p( ��+�K.)�s����&� N�� ���� ���Y
� N)
����4 Y�!'&��( %� �J�� ��L*.F ���� ��"%�4 dG�p�

� �� /�� %� �� ,�(�( Y�&	 Y�!�������'��� ��M���	.

���
�  !� 
^&sQ( 5)� %��+� �)��

 �"�M( �g~��� �0�� ����� 

� Y�&	g~����� ��� T0�� �0����.���W�f��� ���	 ��&�4
%� ��� %� �!����� �Y��V K�."0���\&5q/~%��Q0 K" 

� ,��L����	 ����%��G N��6.%�� ��M�� ���
 %� Y�% �" 
#��6V ���	 W�f��� Y�!�����Cl V ��p"� �" q/g×q/g

^'� � ��'&�&�vq/~�L&� ,�I(� kQ� 
� ��'&�&� 2R��
)DEJ ( � ,�
��4� N'� %�vq/~%� ��6V K*0 
� ��'&�&� 

wL$ NQ( K��'0� %��&\ 
�\ 
� ���6��� �" ,�3)��� N'�
� W
 ��LL4���	 K&!( �L( %�� �&��L+ .

%� #��6V kQ� K&V�� CEJ)�L&� ,�I(� kQ�2���L'� (
���" "KY%�_ K*0 � �L&� Y�% �" ��6V �0�
��4� K*0 K4

�
 �0�3)���N	��%��G R�� �) ���L'� Y�% �" .
���� " w) �+ �'��� � Y�&	 ������ Y�+ K�\��I( %�_

 K"g���� �)
 b~���	 T&.s( �)�( :�%���� A�Y�% �" 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
26

-0
7-

04
 ]

 

                             3 / 11

https://journals.tums.ac.ir/jdm/article-1-251-en.html


در ترميمهاي كامپوزيت متعاقب كاربرد مواد چسبندهاي مقايسهبررسي و عاجي ميزان نشت نانومتري و همكاران... سلف اچ  دكتر عباس مكارم

>8

#��6V ��L*.F ���� ��	 ����
 �J��Gluma One Bond 
)Germany�Heraeus Kulzer(K���$ d&��( %� hs\

��Q�Y,CV ���L� K" ����� ��"	���}�% l����"
,�(�(2" �� K5)�" �N\% %�4 ^*_ K4 K���k'p0�%���� 

���
�� K��$%�4 ( NQ( #��6V �P� ���"�D.\ �&�� �&m w)�6
jv%#�� K" g~}�% �" ����.	 
� �� �N\��%��G K&��m

�
 W�_�� iL)���" �" �% " ��6V B�P� ��'( Y�% K���" %�4
 K" N)�!� %� � �	 ���6��� �&� ��� K)S K&��m �LF 
� �� �

#��g~K&��m �"r"�(��� %�� �� �����	 Nf� .
����B:/�� �J�� ��L*.F ���� 
�2��iBond 

)Kulzer,Germany Heraeus(5)�(�)�J K" ^�p�� K� 
���L� K" W
 � ����� Y��V � ���" iL)���" ���� k.� 

,CV N����	 ���6��� ���
�� K��$%�4 %���� ^*_�
"KY%�_ #�� %� K4j~�" ��6V B�P� ��'( �K&��m 

�	 K��U
 ���� K)S �� )g~�gb(�" #��6V N)�!� %� �
N)
����4 Venus )Heraeus Kulzer,Germany(T&��(

���	.

� �p"goK��'� Y%��! � N��� W
 %� �+oCjv �!'&��( �

h��( ���f� � W
 ��LL4 wL$ NQ( ��� %�&." K��'0� Y�+
���	 N$���� ��+.i�% N!J K��'� Y�&�
 " �+ K#���&� ��&��

 ��	 ���.� ��� �" � )� 
%� K����+ � K�)% Y�!��� ���"� ��s�
 ��( �!����� B�P� ���q/~h��( �!'&��( ���_� ��'&�&� 

K)S ���	 ����	�� 5$�� �S.
K��'� �
 
� �� " �+ KY��Q� ��� � w)%�( h&Q� k$��

q~%#�� K" � ks�L� W
 %� ,��Q� ��s� #���&� ��
� go
���	 Y%��! � %�"�� h&Q� %� N��� .K��'� ��� 
� �+

 
� �� � R%�$ �3)%�(bs&G� " �W
 ��)�J �)
 ���.	 KK
#�� K" � ks�L� w)%�( h&Q� %� %�!� ,��Q� k$��t2y

���	 Y%��! � N��� )b.(
�0�� L&0�4�" N!J %� �!'&��( 
� w) �+ h�� 
� 

��'&�&� w) N��f[ K" �	�"}�" �� ��� h��( 

W
 ��LL4 wL$ NQ( )��L!� ������� N$���
����\ �� ������!�� (�	 K&!(.��K��'� �P� ��+

��L)�� Y�+uU�4 h��( d&(�( K"y~~ #�b~~~ #�
bg~~ #��%�" N!J � N$���� W
 k$�� %�SEM ����
 
���	 .

�
���� Y��" " ��	 r&0�� Y�!	�" �P� �&3&0���� Y�&� K
�� ��� K�&��sputter coating �" C_ �
�� KG%� h��( 

�	 ����	�� N$��L3) N��f[ .��s� #���&� `�6� �)�'L�%�" �" 
tq~ Kp	� 
� ���6��� �" secondary electron)SE ( Y�% �"

%� ��6V �0�3)��� � �0�
��4� k?�\ �V �&� � �)�*&+ K)S
�3&� �" 5)�)
 R����� � 53�� �����30� E�3� �

�
���� �	 Y�&�.
" ��s� `�6� ���&� K�( �)�+�� K)S Y��'� K�?�\ #%�?

���&� `�6� KPs� 5)�(%���
���� R�� %� ��s� #d.V�" � Y�&�
�	 N*m ���3&� )�3	�,b2o.(

*��Q� ��M�� Y��"KY�+ ���6��� ���)%�� �&0��
 
� Y%��
 
�	)~q/~α=(.�"��" ���

 ���( �"y/~�K��'� TMV %��s�

 �"��"b~�)
 �+ %� ��+��� �%�
�" �����~q/~p< ���L� K" 
�Lp� �P� �	 K�\�� ��� %� Y%��.

"#$ %�

���� &����� ��'�
 (���
 �
 )���*���� iBond 
)E×650()D:./�	C:012�3���.Ag :
��4(

C

Ag 
 Ag 

 Ag 

D

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
26

-0
7-

04
 ]

 

                             4 / 11

https://journals.tums.ac.ir/jdm/article-1-251-en.html


و خدمات بهداشتيهمجل )1385 زمستان،4 شماره،19دوره( تهران درماني، دندانپزشكي دانشگاه علوم پزشكي

>�

"#$ 5�

���� &����� �
�$ 
*�� �
 )���*����iBond 
)SE×650()D:./�	C:012�3���.Ag :
��4(

"#$ 6�

���� &����� �
�$ 
*�� �
 )���*���� 
Gluma One Bond )SE×650(

)D:./�	C:012�3���.Ag :
��4(

"#$ 7�

���� &����� ��'�
 (���
 �
 )���*���� 
Gluma One Bond )SE×650(

)D:./�	C:012�3���.Ag :
��4(

��8�1 �9
^*_�&0��
 ����� K� ���)%�� )� ����� z�� ����� z��

��6V 5&J%�� K*0 k��� (��&e�� w) �)�&3&0���� (�f��
	K� �( T+ Y�% �" ��%�" NQ( k����D�L�	��� k"�s�� �&m.
��� �&3&0���� ���&� �" ����� z�� k(D�Lp� �&m N	�� Y%��.K"

�� 5& ��&� � )� #%�*� � Y�&	 ����� z�� �� %� �&3&0��
'����Lp� �C�$� T+ �" ��L�	�� Y%�� )~q/~<P()%���'� b
�,��J b(.5& ��&� �" 5&J%�� K*0 k���( �&3&0���� D�&m

�Lp� N	�� Y%��)~q/~<P(�"KY%�_ K4�&3&0���� 5& ��&�
" ,�3)��� %� K�Lp� %�_ ��" ,�
��4� 
� ���&" Y%�� )%���'� b

�J,�� b.(( �&3&0���� 5& ��&� �" T+ ���� z�� k���D�&m
�Lp� N	�� Y%�� )~q/~<P(�"KY%�_ %� 5& ��&� 5)� K4

iBond"K%�_�Lp� %��Y
� ���&"Gluma One Bond 
��" )%���'� b�,��J b.(

0
100
200
300
400
500
600
700
800
900

 
��
���D�! ��'�
 ��E����
 �
 )�#�*���� F�G���� �
�$ ,
��* �*�#1!
� ! �*�2��I� ��9 ���	 JK1���� 
��� ! L�
MN 

iBond ,Gluma One Bond 

5&" ���� z�� k��� �J�� ��L*.F �"� �0�
��4� K*0 
�Lp� Y%��
 #��6( ��6V �0�3)��� 
��" ��� 
� Y%��

N	�� ��J� �&�&0����)~q/~<P(�"KY%�_ 5)���&" K�
�3)��� K*0 %� �&3&0���� ���&� Y�&	 Y�!����� #��6V %� �0

 �� /�� T�.&� ��"%�4 dG�p��)iBond ( � �	 ��+���
Y�!����� %� #��6V �0�
��4� K*0 %� �&3&0���� ���&� 5)��'4 

D C
Ag 

 Ag 

D

C

Ag 

 Ag 

C
Ag  Ag 

D

Ag 

M
ea

n
na

no
le

ak
ag

e
(µ

m
)

Permanent t-Primary t  Cervical-Occlusal   iBond-Gluma 
One Bond  

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
26

-0
7-

04
 ]

 

                             5 / 11

https://journals.tums.ac.ir/jdm/article-1-251-en.html


در ترميمهاي كامپوزيت متعاقب كاربرد مواد چسبندهاي مقايسهبررسي و عاجي ميزان نشت نانومتري و همكاران... سلف اچ  دكتر عباس مكارم

>A

O!��D�P����	 �� Q��1��! R�*��)! (���
 S�� .4
�� S�� 4
MN F����� ��* "��	(4
�T�� U1 !)����*)���(

V�K� L���
� S��W�
)S��III(

�
�2P ���
df 
S��W� F�G����
L���
� 


X�8 ���PF�K�� YZ� ��
Sig 

4�$ Y�[�\ O�� 7/��7��>> >��/9��:9� 8>�/���:::/:
Intercept ;8�7�;A8 ;8;�7�;A8 8;/;8��A :::/:
(���
 7:/;�A98� ;7/;�A98� 88>/�>:::/:

O�2���� O��1!
� 7/�89;A:A ;7/�89;A:A �>�/;�8;:::/:
4
�� A9/A�7��7 ;A9/A�7��7 A:�/89�:::/:

O��1!
�/O�2�����(���
 A9/787;7 ;A9/787;7 �A;/A7:A�/:
4
���(���
 8::/>AA ;8::/>AA AA:/:9:�/:
4
���O��1!
� /O�2���� :::/AA;7: ;:::/AA;7: ;:7/8�:A:/:
4
���O��1!
�/O�2�����(���
 :9:/>�8 ;:9:/>�8 A�8/:9;�/:
�Z^ 8:/;8;7A: >8889/;��8 
V�� 8�:�A8�: 7:

4�$ Y�[�\ S��W� A;:98;7 >� 

�� ,�(�( ��L*.F T�.&� ��"%�4 dG�p�� �'��� 
)Gluma One Bond(��� X% .

_[�!�W��� �
�` 
K�\�) 5)� Y�+ Kp0�P� %�K��'� K'+ �+���s� #���&� N�� 

K)S N��f[ ��%� �
%� k&3�( ���" R�� 5&L�'+ � �)�*&+ 
5)�)
 �% ,�'p� Y�!	�% 
� ���6��� �"SEM��� ���� .
Kp0�P� Sano ��%�3'+ �K�\�) 5)� ^"�P� �&� ��� �	�" 

w) ��J�subsurface k?�\ �V �)
 %� kf�f�� 
���L*.F�� ���� �% �+�.�!�
 �s�������%�� Y�+�)�+�� 

V�� �)
 %� kf�f�� K)S w) N�� 53'� �)�J l�'( K&
5)
%2" R�� K�%�u� �JK4�� K)S 5)� � `�6� �
�J� ����(

���+� �) �J�� O)�� K�.+
 �)����(�%�+�" l�'( K&V�� K" �
%�M&��K�)�+�� 5)
% d)�f( ��3�� "K��J� ���)
 )b.(w)

�
 �)�*&+ K)S ����G %� N�� Y��" 53'� �&[�(�K4 N�
 N�� 53'� ��&���)�'&�� ��*s��i(��%� 
� �% �L)
% Y�+

,�"�( K&V�� � ��	 
%� �) kf�f( dJ�� � ��&�4 ���&" �+

����( �)�*&+ K)S ����G %� �% l�'( �
�� .��s� ,��&���4 #�%`
K&V�� ^)�_ 
� N�� 53'� �&� %� K�)% ��	 ��)�� ,�L&J%��

 ��&�% �
�J� T&��( N$���� K�V�� �_ �) l�'( K&V�� �)

 �% ��s� #�%`�+�" �)�*&+ K)S ����G K" )t.(Kp0�P� %��[�V 

���� %� �&3&0���� ���&� 5)���&" K4 �	 ���� ����iBond 
��� X% .�� KM&�� 5)� �&.6( Y��" Kp0�P� 
� ���(Hansen �

Skaarup����4 }%��� K4 ��'� ���6��� �Y�!'�.&� K'+
 Y��" �% Y�&�� Y�+���L� �( �L�.+ W
 Y��V �� /��

&���LR�.� �m-� ��&���&0� �LL4 ��&��) ������ Nf�.��J�
 ��&���)�'&�� K" �ML� N�� 53'� �)�+�� ��%� ����'&G�" W


�&\�%�&+ Y�+��� &0� ��	 ���.3� �) �
 k��4�� ���&" w&
��	 {�$ �V��� 5)� %� )gg(.5&L�'+ Kp0�P� �_ Toy  �

��%�3'+��3)�(�� &\�%�&+ Y�+���L� Y��V �L)
% Y�+ w&�
�(����( W
 N4�V K" N*.���" ��K4n�'�V� K��.� 5)� K"

/�� Y�!'�.&� ��4� ��F K4 ,���� 5)�2K�V�� w) � �� Y�
5)
% l�'( K&V�� ��G� ��V �O)�� N4�V K"2" R�� K%�_

��	 ���.� �"��P� ��N��L�.+ ����( ��� ���� �+�)bg.(

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
26

-0
7-

04
 ]

 

                             6 / 11

https://journals.tums.ac.ir/jdm/article-1-251-en.html


و خدمات بهداشتيهمجل )1385 زمستان،4 شماره،19دوره( تهران درماني، دندانپزشكي دانشگاه علوم پزشكي

>9

p0�P�KHashimoto��&� ��%�3'+ ���� ���� W
 WuJ 
� �)�*&+ K)S ��%� w&�&\�%�&+ �L)
% Y�+���L� h��(

�)�+�� K)Sn�'�V� �R�� ���" ��3Q��� N&6&4 �&&e( %� 25)
% 
T&!� ���
 %��� K" �	�" )gj.(Y�+�)�+�� %� ��)�� 5)�
" �?�p� �� /�� K��J� �(S�" Y�!���U d&4�( �_�$Y

�� �)��( ��!�
 %� 5)
% w&�&\�%�&+ ��	���)
 #�*m 
��'� �L)
% Y�+���L� w&�&0�%�&+ � w&�&\�%�&+D{��$ 

������
&��%�� ��. )go(%� �% W
 �)�!� �)��s� N	���" �
&�� R�� �P��L�� ���3�� ��&0� ��
����" 5)��"�L" 

n�'�V� � K�\�) k$��( �)�+�� 5)
% ��&���)�'&��K" �ML� 
�� �6&p[ �)�*&+ K)S ���	 )gq(.iBond �"pH �(S�"

)t/bpH=(" w)�6.\ �&�� K" N*.� K%� K�\% %�4
�� ,�(�( �)�+�� Y�!'�.&� )Gluma One Bond(
� K4 

�J K�)�&�� �������� �'J�!( T4 � h��� �V �� �( �	�"�
�!'�.&� 5)� �C$�"�" �% �&'�� K)S K�'��" k��4 %�_ �%�� .

� �&'�� K)S Y�)�s" ��J�Smear plug�� (�)����( ����
�% ��)�J Y%��G�" O��� Y���V �( � ���� r+�4 �% R�� K"

�� K4 ��	 �0�� N'� 
� �J�� O)�� R%�$ �" N.���(
� K�\�) k$��( R�� ���L*.F�)�'� /&p]( �% �)�+�� k���� 

)bq.(5)� 
� 5)� TU�&�� �,CV z�� 5�\�� ��� %� �" �% K4
" ����� K� �+ d&4�( %� ,CV ���L�" ���� �KK�\% %�4��0� 

d&4�( %� ����� �" ���'+ W
 ��J�iBond K" KJ�( �" 
�� ��	 �4` d0�P� ����(5&*� $�"���	 ��+��� �%��� 
� 

�	�"�5)� 5'[ %� K4iBond" �&��0�%�(��� d&4�( K%�4
 K�\% N��5)
% k?�\ �V �" �
 �m� K42�&3&0���� �&� � R�� 

�'� �f�� �	�" .Pioch ��%�3'+ ���4 ���L����
�" Y�+�')��� %��\% ����� ,CVwetting�*.� D��%�� �"�$ 
53'� K4N�� Y�+�')��� K" N*.� Y��3F�4 Y�!�f�f( 

�" %� W
 ,CV �LL4 ��M)� R�� .Y��V �+���L� 5)� 5&L�'+
�� �&��0�%�(��� � w&�0�� �&�� k�� Y� )� �\�[� ���� �L	�"

#�&?�I$ 5)� K4 ��(��( �" ������ iL)���" k���� `�6� �)�

 �	�" �m-� ������� �V %� T&��( �)�%�4 KM&�� %�)j.(}�% %� 
*)�p� �� ,�(�(��&�� �V 
� ���)
 iL&F� �&�� �P$ K�'J 
� �

R�� �V 
� ���)
 ��	 w�$ �) N"�_%�� B�P� �	�" K4
�� ( ��&���)�*&+ �" ����(D�%�u " �'!� �&m)v.(�'� ,�_ 

" N�� 53'� T&��( w) K��	 
��.4� �xC4 d)�f( �_�$
5)� 5'[ ���	 ���Q� �&0�%�&+ 
� �	�� T.&��3� K4

 Y�% �" #�� ��S�_ %� N)
����4 Y�!'&��( %� � �.3	
�� �4�'�� �)�*&+ K)S ��	 )j(.Y�!'�.&� %� T!� K��.�

 %� ��)�*&\ 5&" Y�+�]\ Y%��$�� ^"�P( �6V �� ,�(�(
&�� C��4 iL&F� �&�� dG�p�� K4 ��xC4 K3*	 k$���L��&0�

 `�6� 
� ��L&'_� Y��" �
 ��C4 
� Y�&���J �&� � ��	
" 5)
% ��4��V KiL)���" Y�!	�% ^)�_ 
� ��	 �� R�� k$��

�� ��M� Y
�� W�_�� �) W�_�� �	�" )gt(.p0�P� ^*_K
Van Meerbeek��%�3'+ ���� ,�(�( T�.&� %�

��Q"��K�V�� �K�V�� 5)�(primingN�� .��G� 
� w)
�� ���6��� ����� �&" �" �)�+�� W�_�� iL)���" }�% ���	

�( N�� ����0� S�" �3&L3( N&��.V �" K" �&3&0���� ���&� 
���" kG��V )|.(�� K�V�� 5)� %� �s� K����+ �" ����(

�	�" �m-� �G�� �)�*&+ K)S ��M)� .	%��� �LF�+Y�!���p�
�� ���L� iL)���" }�% ��"%�4 #%�? %� ��V K4 �LL4

� 53'� �W�_����& � #%�? ����4 �L)
% `�6� N� )gv.(
�� K��.� 5)� �( ����( �� ,�(�( ���� %� �&3&0���� 
��" Y���V

&J�( �% �\�I��L4 K.5)� 5'[ ,�(�( T�.&� %� K4 ��
����
�� #�%���� N)��% TU�&��L&F� �P$ ��L�'+ �i

�� K4 �%�� ��J� R�� �V 
� r&" �3�$ �) N"�_% �" ����(
�� �&mD( ��&���)�*&+ � ���L*.F Y�%��	�" K�	��)v(.

Y�!����� K" N*.� �% Y���&" �&3&0���� Y�&	 Y�!�����
��� ���� �'��� .��� ^*_Nor ��%�3'+ ���'4 #��C_� 

Y�!(��6( �&� � Y�&	 Y�!����� �J�� �.� K" OJ�% R�� �" �

�%�� ��J� �'��� )gy(.�)�&'&	 #�*&4�( %� �C�$� �)�	

 #��6�� �)��� Y� f��� �
 %��$�� �)% � R�� 
� k?�V R��

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
26

-0
7-

04
 ]

 

                             7 / 11

https://journals.tums.ac.ir/jdm/article-1-251-en.html


در ترميمهاي كامپوزيت متعاقب كاربرد مواد چسبندهاي مقايسهبررسي و عاجي ميزان نشت نانومتري و همكاران... سلف اچ  دكتر عباس مكارم

>�

%� �'��� � Y�&	���

�	�" ���L*.F Y�! .Y�+�0�� K'+
Kp0�P� 5)� %� �"�f��� Y�&	��) ���&��� ���" �"���&���

 �0�
��4� kG��V��"��.Rushel�Chetviatarese %�

� ks� K" ��$ Kp0�P� Bevelander �Benzer ���L� 

��4������&��� #�p)�[ �w&(���3�� R�� k&3�( K" �ML� 
�� �'��� � Y�&	 Y�!����� %� Y���&" �	���d&(�( 5)�" 

" �0�"�( T4��( � �PG %� #��&&e( �P$ KW�f��� k&0�
�*.� Y�!�����D��'4 ����&��� 
� Y%�� ��	�"���&� B�P� 

��������+��� ^*_ Garberglio �Brannstrom 
K��'� %� �0�"�( Y�+�PG � )� 
� ���%�" K&6&.�4� �J�� Y�+

K��'� ��" ���� 5�)���4 Y�+ .��� ^*_�!�
�K��'� %� Y�+
K&6&.�4��N�� ��	 K�	���" �0�"�( %�� R�� .�� %�I( ��	

�" N�� 53'� K4 ������ 5&" %� C�$� �PG � T4��( �
%�u��&mD( �0�"�(	�" L��K��'� /��f� O"�L� 
� ���6��� Y�+
 T!� �&� �J�� �	�".K��'� 5&LF �) S�" Y�+�0�� 
� �)�+

 K�\�� /��f� {�f	� 
� � 5&�����	��.L�'+ 5&� T4��( 
�P� 
� ���&" �0�� L&0 � �0�*&��� �P� %� �0�"�( �PG

�� ����� �0�')����� �	�" )g|(.
� �&U K"��� �+�0���� T4��(
 Y�!����� 
� ��3F�4 Y�&	 Y�+�0�� %� R�� �0�"�( �PG

��" �'����Kp0�P� ^*_ Kaga Y�!0�"�( T4��( ��%�3'+ �
�� Y�&	 Y�+�0�� %� �J�� ��� �"��" ��" �+�0����� 5)��"�L" 

w) R�� ��� K" N*.� Y��'4 KF%�� ��" ��J�� �+�0�� )j~(.
0�P� %�KpRushel  �Chetviatarese �"E�3���3&� 

" Y�&	 Y�!����� %� K4 �	 ���L� ������30�N�� K5)� K4
�'��� Y�!����� �" K.)�s� %� �% �0�"�( %�� R�� 5)��'&f[

�� �%�� ��L	�",�"�( �J�� Y�+ �% Y��3F�4 �0�"�( �PG
�� ���� �L+� .�!�
����4 ��+��� �Y�&	 �0�"�( %�� R�� 

g2q�iL&F� �&�� dG�p�� K4 N�� �'��� R�� 
� ��'&f[ %�"
" �% �0�"�( ���%�" Y��M� K�� �J �%�u� )g|(.���� #�p0�P�
R�� ��J� K4 N�� ����solid  d.4 N!J T!� k��� w) 
�� �J�� ��!" ���L*.F �	�" )jb.(���
 ��'�$�� w) R��

 ���&��� k�� /��f� Y�!4�Q� ��p� %� ��G� K4 N��
%��G����&���'&��( R�� N$�� ^)�_ 
� rL4�� �)����( �%

��)� Y�+� 0� ��&��� Y�!����� KM&�� %� ��%�� 
K.)�s� Y��" ,
�V %��$�� �)% 5)
�U
 5)
% k?�\2Y�&	 Y�!����� %� R�� 

�'� �'��� ���L	�"��)
�� �!��'�$�� 5)� �L���( h��( kV���
 ���	 �mD�� Y%�'&" N\��&� /��f�)jg.(T+ ������ 5� 

�� �4` k"�G T!� k��� �	�" .�P� r)��\� ^)�_ 
� R��
L&��&0�����% k'Q�� �0�"�( %�� R�� W��% �" ��$ ��&��

aging�� ��	K4,�"�( K��+� �PG ^)�_ 5)� 
� r+�4 �+
�� �"�) )jj(�%� N)���Q� K" KJ�( �" �Kp0�P� 5)� %� �0� 
O'J K��'� Y%�
 ��� Y�+�0�� Y�+ � ���&��� ���" Y�&	

 k��� ���	 ��&�4aging��� ���� ^"�P( ������ ��LF�+ 
�� K��.� 5)� � ���L*.F �" �J�� %��$�� #��&&e( �" ����(

�%�u� �&mD( ��&���)�*&+�5&L�'+�	 �p� }��( ^'� 
K��'� K'+ %� ��6V �+�	�" ��	 ,��L4 .��J�� k3��%�5)� 

B�_�p"� � ���%�" �J�( �0����3F�4 �J%�$ �Y�!����� 
Y�&	��"�� %��G �&mD( NQ( �% ��6V K&!( K4 �+��5)��"�L" 

^'� K4 �	 K�\�� T&'I(vq/~�0�3)��� K*0 
� ��'&�&� 
��	 K&!( ��6V)jo(.,�"�( �)�" 5)
% �\�4 B��(%� � �+

'+5&L��( ���	��" �% �0�"�( 5&" R�� N&��.V � N�� 
�
 �&� � ���4 Y�& �&��)�'� �L)
% �&� ��M)� )gq.(T&f[ �" 

iL)���" N!J Y��'4 �0�"�( 5&" R�� ��0�"�( %�� R�� ���"
�� Y�&	 Y�!����� %� K��.� 5)� � ���" ��J�� ����(

�
���� ��_�f� K" �% ���L*.F .
��" Kp0�P� 5)� � )� KM&��
 K*0 K" N*.� ��6V �0�3)��� K*0 %� ���&" �&3&0���� ���&�

�
��4���" �0.��� ^*_ Maroli���%�3'+ �j/b�0�3)��� 
��m K" N*.� �% Y���%�" �0�"�( �PG � T4��( R�( ���&� Y�+

 �
������ K4 ��� ���� R�( �0� ���(��J�� �)����( 5)���&" 
�( �% K&V�� 5)� %�K&J L4�)jq(.Koutsi `�6� �&� ��%�3'+ �
%� �% �J�� Y�)u�j/b��\ �" �0�3)��� 5)� K&V�� 5)� K4

�� �(����( ����4 �"�)
%� ��	�")jt.(K��'� %� Kp0�P� Y�+

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
26

-0
7-

04
 ]

 

                             8 / 11

https://journals.tums.ac.ir/jdm/article-1-251-en.html


و خدمات بهداشتيهمجل )1385 زمستان،4 شماره،19دوره( تهران درماني، دندانپزشكي دانشگاه علوم پزشكي

>>

�) R�� %� �0�3)��� K*0 � �L&� %� #��6V �0�
��4� K*0 �[�V
��" ���L'� .Y�!'&��( �0�3)��� 5&J%��Cl V ���%� d�U
�� R�� �	�" .Prati����4 }%��� ��%�3'+ ��k)�*&\ Y�+

 �P� %� �xC4CEJ %� 5&J%�� ,�_cavosurface 
�'� ����&6L)� 5)
% h��( k��4 %�_ K" �!'&��( ��	 .K)S 5)�

K*0 �)�*&+ �J%�$ Y���" ���+� h&Q� h)��	 ��p� %� 
���J ������� �C� k&3�( K4pH 5&��� ���
T)��
 �Y�+

�� �&0�( ,�)��4�" �� %��G ����	 ��&� .N�� 53'� N0�V 5)�
� K" �% ���" �����
���� ��_�f )jv(.�0�3)��� K*0 �\�_ 
�

 �)
 %� #��6VCEJ" �KK�)% ���L'� �) R�� Y�% �(%�*�
�%�� �J�( R�� K" N*.� Y�(����( ��'�$�� K4 N	�� %��G 

)jq(.Pioch ��%�3'+ ��&�����4 ���L� �53'� �&3&0���� 
Y�!'&��( �&� 5�\% N�� 
� %� ��s� N��Cl VK*0 �" Y�+

3)��� �	�" K�	�� R�� %� OG�� �0�)j.(K��'� �)�L&� K*0 Y�+
 ���� �% �&3&0���� 
��" T+ r)��

 �%�� �����_ KF���

��%�" Sano ��%�3'+ ��K*0 %� �&3&0���� ��6V �)�L&� Y�+
K*0 �" �(��6V %� �!L( N�� 53'� � ���� ��+��� %��G Y�+

�+� X% ���L'� �) R�� %� K�\�� )b.(

��" � �L&� T4 N��f[ K" ����" �)�	 �% �)�L&� K*0 %� N��

 %� Y�L&� Y�+%��L� N!Jj/b��m K" N*.� �0�3)��� Y�+
 � ���&�
���� iL)���" N!J ��'4 �P� ��J� KM&�� %� � �0�

N.��� h*(�� ��&���)�*&+ ��5)� 5'[ Y�!����� %� K4
kf�f�� � ��4
�� �L&� N��f[ Y�&	 �(����" 5&L�'+ ��K&V

 �'��� 
� ���&" �
 %��L� ���")�"iL&F� K" 
�&� ��3��
���&" (N����� 5)��"�L" %� �L&� K*0 %� �% Y���&" N�� ���( 
����� N	�� %����� �'��� K" N*.� Y�&	 )bv.(
� �3)

,�(�( �" K.)�s� %� �� /�� Y�+�)�+�� d)�p� ��N�� 5)� 

'� �� w)�6.\ �&�� �
���� K" �% �L&� K4��L4 .%�#�p0�P�
iL&F� �)����( %��L� K" �� /�� Y�+�)�+�� Y��p��
��!�"

�"�)
%� �L&� Y�%N�� ��	 .#�p0�P�Perdiago���%��'+
���� ���� Y�% �!L( �� /�� Y�+�)�+�� �" �L&� iL)���" 

�m-� ��%�$ }��( Y�L&�N�� Y��'4 �m� T0�� Y�L&� Y�% �
�%�� )jy(.��'+ K4 %�_%��&� �[�V Kp0�P� �&3&0���� 
��"

� /�� ���� %� ,�(�( ���� 
� ���&" �L&� Y�% ���" ��.^*_
 ���Pioch ��%�3'+ �,�V %� �3&L&�4 #��C_� �&+ �[�V 

%�"Y#�� ��S�_ #��m� K" OJ�% 6L� �h��( ��	 ��M)� 

��J� �&3&0���� �%��� )j.(
K��'� ��'( %� �&3&0���� r)��

 �%�� Y�+ �� �+ %� 
/�� �J�� ��L*.F T�.&��	 ��+��� �� ,�(�( � �� .

����� T�.&� z�� �� 5&" �&3&0���� 
��"��� 5&" �&� �
Lp� Y%��
 #��6( �J�� ��L*.F T�.&� z������� �% Y%��

���.� �0�
��4� K*0 5&" �J�� ��L*.F T�.&� �+ %�
�Lp� Y%��
 #��6( ��6V �0�3)��� 
��" ��� 
� Y%�� 

N	�� ��J� �&�&0�����"KY%�_ �&3&0���� ���&� 5)���&" K�
 ��"%�4 dG�p�� Y�&	 Y�!����� #��6V %� �0�3)��� K*0 %�

 �� /�� T�.&�)iBond (�	 ��+��� ���&� 5)��'4 �
dG�p�� �'��� Y�!����� %� #��6V �0�
��4� K*0 %� �&3&0����

 �� ,�(�( ��L*.F T�.&� ��"%�4)Gluma One Bond(
��� X%.

%� K4 ��4 ��!L�&� ����" �)�	 �[�V �)��� K" KJ�( �"
" ��L*.F Y�!'&��( K
� Y�&	 Y�!����� %� {�I$

��	 ���6��� �� ,�(�( �J�� ��L*.F Y�!'�.&��5)� KF��� 
T&'I( " Y�&� K�+� �)��

 #�s&sQ( K" 
�&� ^&G� %�_
O&�� � �( #�s&sQ( 5&L�'+�%�� �(���s� �3&L&�4 .

V��K�:
1- Sano H, Takatsu T, Ciucchi B, Horner JA, Matthews WG, Pashley DH. Nanoleakage: Leakage within the hybrid 
layer. Oper Dent 1995; 20:18-25. 

2- Paul SJ, Welter DA, Ghazi M, Pashley D. Nanoleakage at the dentin adhesive  interface vs microtensile bond 
strength. Oper Dent 1999; 24(3):181-8. 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
26

-0
7-

04
 ]

 

                             9 / 11

https://journals.tums.ac.ir/jdm/article-1-251-en.html


در ترميمهاي كامپوزيت متعاقب كاربرد مواد چسبندهاي مقايسهبررسي و عاجي ميزان نشت نانومتري و همكاران... سلف اچ  دكتر عباس مكارم

>7

3- Pioch TH, Stahle HJ, Duscher H, Garcia-Godoy F. Nanoleakage at the composite-dentin interface: A review. Am J 
Dent 2001; 14(4):252-8. 

4- Perdigao J, Lopez M. Ultramorphological characterization of  the hybrid layer-unaffected dentin bonded interface.J 
Dent Res 1999; 78:110(Abstr 40). 

5- Trowbridge HO. Model systems for determining biologic effect of microleakage. Oper Dent 1987; 12:164-72. 

6- Van Meerbeek B, Yoshida Y, Lambrechts P, Vanherle G, Duke ES, Eick D, Robinson SJ. A TEM study of two 
water- based adhesive systems bonded to dry and wet dentin. J Dent Res 1998; 77(1):50-9. 

7- Summitt JB, Robbins JW, Schwartz RS. Fundamental of Operative Dentistry: A Contemporary Approach. 2nd ed. 
Chicago, Quintessence; 2001. p. 181-4, 197-211. 

8- Carvalho RM, Tay F, Sano H, Yoshiyama M, Pashley DH. Long-term mechanical properties of EDTA-
demineralized dentin matrix. J Adhes Dent 2000; 2(3):193-9. 

9- Van meerbeek B, De Munck J, Yoshida, Inou S, Vargas M, Vijay P, Vanherle G. Buonocore memorial lecture: 
adhesion to enamel and dentin:current status  and future challenges. Oper Dent 2003; 28(3):215-35. 

10- Kanca J. Wet bonding:effect of drying time and distance. Am J Dent 1996; 9:273-6. 

11- Pioch T, Stotz S, Buff E, Duschner H, Staehle HJ. Influence of different dentin etching times on hybrid layer 
formation and tensile bond strength. Am J Dent 1998; 11(5):202 -6. 

12- Tay FR, Pashley DH. Aggressiveness of contemporary self-etching systems. I: depth of penetration beyond dentin 
smear layers. Dent Mater 2001; 17(4); 296-308. 

13- Feigal RJ, Quelhas I. Clinical trial of a self-etching adhesive for sealant application: success at 24 months with 
Prompt L-Pop. Am J Dent 2003; 16(4)249-51.  

14- Hashimoto M, Ito S, Tay FR, Svizero NR, Sano H, Kaga M, Pashley DH. Fluid movement across the resin-dentin 
interface during and after bonding. J Dent Res.2004; 83(11):843-8. 

15- Oliveria SS, Pugach MK, Hilton JF, Watanabe LG, Marshall GW. The influence of the dentin smear layer on 
adhesion: self-etching primers vs. a total-etch system. Dent Mater 2003; 19:758-67. 

16- Freedman G, Leinfelder K. Seventh generation adhesive systems. Dentistry Today 2002; 21(11):106-11. 

17- Kaaden C, Schmalz G, Power JM. Morphological characterization of the resin-dentin interface in primary teeth. 
Clin Oral Investing 2003; 7(4):235-40. 

18- Berkovitz BK, Holland GR, Moxham BJ. A Color Atlas and Text of Oral Anatomy, Histology and Embryology. 
2nded. Edinburg, Mosby; 1992. p. 112-41. 

19- Cehreli ZC, Akat A. Effect of dentinal tubule orientation on the tensile bond strength to primary teeth dentin. J Dent 
Child 2003; 70(2):139-44. 

20-Shimada Y, Semawongse P, Harnirattisai C, Burrow MF, Nakaoki Y, Tagami J. Bond strength of two adhesive 
systems to primary and permanent enamel. Oper Dent 2002; 27: 403-9. 

21- Narin HF, Wilson Roulet J, Fuzzi Massimo .Advances in Operative Dentistry. 1Sted. Chicago, Quintessence; 
2001.p. 135-7, 143.  

22- Hansen CM, Skaarup K. The three dimensional solubility parameter-key to paint component affinities. III. 
Independent calculation of the parameter components. J Paint Technol 1967; 39:511-20. 

23- Hashimoto M, Ohno H, Kaga M. In vivo degradation of resin-dentin bonds in humans over 1 to 3 years. J Dent Res 
2000; 79:1385-91. 

24- Tay FR, Pashley DH, Yoshida M. Two mode of nanoleakage expression in single-step adhesives. J Dent Res 2002; 
81(7):472-6. 

25- Guzman-Ruiz S, Armstrong SR, Cobb DS, Wargas MA. Association between microtensile bond strength and 
leakage in the indirect resin composite/dentin adhesively bonded joint. J Dent 2001; 29:145-53. 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
26

-0
7-

04
 ]

 

                            10 / 11

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Tagami+J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Nakaoki+Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Burrow+MF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Harnirattisai+C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Senawongse+P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Shimada+Y%22%5BAuthor%5D
https://journals.tums.ac.ir/jdm/article-1-251-en.html


و خدمات بهداشتيهمجل )1385 زمستان،4 شماره،19دوره( تهران درماني، دندانپزشكي دانشگاه علوم پزشكي

>�

26- Moll K, Haller B. Effect of intrinsic and extrinsic moisture on bond strength to dentin. J Oral Rehabil 2000, 
27(2),150-65. 

27- Toledano M, Osorio R, Ceballos L, Fuentes MV, Fernandes CA, Tay FR, Carvalho RM. Microtensile bond strength 
of several adhesive systems to different dentin depth. Am J Dent 2003; 16:292-8. 

28- Nor JE, Feigal RJ, Dennison JB, Edward CA. Dentin bonding: SEM comparison of the dentin surface in primary 
and permanent teeth. Pediatr Dent 1997; 19(4):246-52. 

29- Ruschel H, Chetviatarese O. Density and diameter of dentinal tubules of first and second primary molars 
comparative scanning electron microscopy. J Clin Pediatr Dent 2002; 26(3); 297-304. 

30- Kaga M, Hashimoto M, Oguchi H. Bond strength of dentinal adhesives in primary molars and premolars. J Dent 
Res 1997; 76:188. 

31- Suzuki T, Finger WJ. Dentin adhesives: Site of dentin vs. bonding of composite resin. Dent Mater 1988; 4:379-83. 

32- Pashley DH. Dentin: a dynamic substrate-a review. Scanning Microcopy 1989; 3:161-77. 

33- Ten Cate AR. Oral Histology: Development, Structure and Function. 5thed. St. Louis, Mosby; 1998. p. 157-96, 235. 

34- Olmez A, Oztas N, Basak F, Erdal S. Comparison of the resin-dentin interface in primary and permanent teeth. J 
Clin Pediatr Dent 1998; 22(4):293-8. 

35- Maroli S, Khera SC, Krell KV. Regional variation in permeability of young dentin. Oper Dent 1992; 17:93-100. 

36- Koutsi V, Noonm RG, Horner JA, Simpson MD, Pashley DH. The effect of dentin depth on the permeability and 
ultra structure of primary molars. Pediatr Dent 1994; 16: 29-35. 

37- Prati C, Pashley DH, Chersoni S, Mongiorgi R. Marginal hybrid layer in class V restoration. Oper Dent 2000; 25(3); 
228-33. 

38- Perdiago J, Geraldel S, Hodges J. Total-etch versus self-etch adhesive: Effect on postoperative sensitivity. JADA 
2003 134(12):1621-9. 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
26

-0
7-

04
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://journals.tums.ac.ir/jdm/article-1-251-en.html
http://www.tcpdf.org

