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of Glass Ionomer as adhesive liners
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Statement of Problem: Because dental amalgam does not adhere to tooth structure, using adhesive cements 
in amalgam-bonded restorations have been increased.
Purpose: The goal of this in-vitro study was to compare the effects of three types of glass ionomer as 
adhesive liners as well as varnish liner in increasing fracture resistance of teeth restored with amalgam.
Materials and Methods: Seventy extracted human maxillary premolars were selected and MOD cavities 
were prepared on them excluding ten intact teeth as positive control group and ten cavity prepared teeth 
without restoration as negative control group. All the prepared teeth were then restored with spherical 
amalgam (gs.80) with one of the following liners silver alloy glass ionomer liner, conventional glass ionomer 
liner, varnish liner, resin-modified glass ionomer and resin-modified glass ionomer with delayed light curing. 
The teeth were stored in 37°C distilled water for 7 days and were then loaded under compressive strength 
using an Instron testing machine. The force required to fracture teeth were recorded and the data were 
analyzed statistically using ANOVA and Tukey HSD tests.
Results: Statistically significant differences were observed in fracture resistance between restored and non-
restored samples. Comparisons between groups attributed significant effects to resin-modified glass ionomer 
in increasing fracture resistance of amalgam restored teeth (P<0.05). In most specimens, one cusp was 
separated from tooth structure whereas amalgam remained bonded to the intact cusp.
Conclusion: According to these findings, resin-modified glass ionomer put a statistically significant effect in 
fracture resistance of amalgam-restored teeth.

Key Words: Fracture resistance; Adhesive liner; Silver alloy glass ionomer; Conventional glass ionomer; 
Resin; Modified glass ionomer

Journal of Dentistry. Tehran University of Medical Sciences (Vol. 17; No. 3; 2004)

�����
�� �������:����� 	
 ���
��
 ��
��� ������� �� ������� ������� ��  !"  �� #��$% &� ������ '�( )
*& ������� ���+,���� '�(

�-*.�� /�.�  :�1�
, ��,$2 $�3� :4&�� :	
$�, 56
"%  ����$% 78�� �9,:;�
��� ��9<�
� ���� #= !,�$>= ������  :?@??�AB

Archive of SID

www.SID.ir



�-.���(�"/� 0��"� 1 �2(34 5�-! ��67��� �2(38��"��  ,����
�           ��/: )                �
1�<= , �
�>(? , @�	<ABA(

�C

!�
 ��2�D.
���: F�( �� $G�H �1��I� ��D�J� ��&$� 7J� '
�� 4K� L+� $�+�D� $��M% $�+�D� 4K� * ��+�1� $�+�D� 4K� ��$J� N���� �� 

D �
+�  �� 7��&
* 6��O�( * $�D�9D �� ������� �� ��, #��$% �
��� !�9, !�*�J� 7D
:2
 &� ������ $�DP �
+�  �� 6D	& �� ��2�
 $�DP�, ��Q�
.

�� 	� !" : 6D
 &� �1��I��(��<D��	� ,S�T 	
 UV  '&*�AW���<3 �
��� $V ��,�$
H �P�� X2$�+��'�( MOD�, ��Y% . ��
��Z��
' �*$� XD BW ��&+8� !�� �Y�
��� �3 �D�% )�$
H �*�� ( �*$� �
+�  ���(�,�, ��2$� $]� &� !�Z�  . �*$� XDBW�D�% :��  �� 
 �$
HMOD #��$% �*��) �*$��(�,�
��  (�, ��,
� ��� .-�9D$
�
 ������� �� #��$%gs.80 (SDI) &� ^�� _�%$% �� �<D��	� �*$� 

$�+�D� 4K� $�DP,�� � �$J� N���(Miracle Mix) 4K� $�DP �$�+�D� ��+�1� )!8��+� ���+,Fuji II( 4K�$�DP �7��&
* $�DP �
 '&+�$�+�D�(Fuji II LC)% 7��% �� '&+� $�+�D� 4K�$�DP * `�, ��Q�
 '$�� .�1� !,a� 	
Ab� &� '&
�Y�� �&*� 	*& ºCcA �

 '*$�� !d% �*$���D
 ������ &� �Y�
���Compressive_�H$� *$�� �
:�� !�9, �]d� &� * ���2$� &
$= �$�+"�3  $D��J� * �, !�e 
'&��� ��&$� �&+� �"f�H!2$� &
$=.

��
�#��: �+�	� g�hANOVA��+�� !�9, !�*�J� &� '&��� i*�
% �#��$% '�( * �D�$� ��(�<� ��<� * ��,�+�	�Tukey HSD

 �
� ��<� �Y(*$� *� �� *� ��D�J� &� '&+� $�+�D� 4K� $�DP �3(Fuji II LC)% `��1� $�e �
��� !�9, ��9d��
 7D
:2
 &� '&
�
!�
 ��,
� ��, #��$%) W^/WP< .(&���+�� !�9, L+� ��&$�kP+�1� ��( ������� ����� �=�� #��� �3 �;��3 ��* ���9, l��3 XD 

� �!�
 ����� '�T �� �� �� ��, ���� i&+f.
�$��%&	�':$�  !�*�J� 7D
:2
 &� ������� �� ��, #��$% '�Y�
��� &� '&+� $�+�D� 4K� $�DP 	
 ���
��
 �g�Jd% 6D
 mD��� 4��
 

% �!�9,`��1� '&��� $�e!,
� '&
�.

�()" ��*���:�
��� !�9, !�*�J� n������ $�DP n�� $�+�D� 4K� �$J� N����n��+�1� $�+�D� 4K� n2�D $��M% $�+�D� 4K�  �� ��
6D	&

���(�"/� 0��"� 1 �2(34 5�-! ��67��� �2(38��"�� �-. ,  ��/: ����
�) �
1�DE , �
�>(? , @�	D?F?(

 �����
 -�� 	
 �3 !�
 ����$% ���� 6��*
 �������B�@? �� 

� #�J��� ����$% ���� �
+�  ��� &�3�*&�+T* �� *  ���% 
D�D
:��&
� �3 �,��� �
��� ������� �� �� �� �� $�� * ��

�&
� ����� ��, ��Y% �$
H o$h .��� ������� !�*�J� ��
+%
$� �3 ��
��� !�9,�� '*& 
& !�
 ��, ��Y% �$
H

6D
 $�� �(� 7D
:2
p��3 7,+V �3l��3 �D �+, ��Q�
 �(
 	
 X��9%Cross- Pinned Amalgam���
��
�+, ) .B(n

$� �3 �D�Y�
��� 6D
$�����$
H �Y�� '*&Cl I �D Cl II

 ���������QD
!�
 ��, , !��� 
�T * l��3 6��9, ��
������� 	
 ��,����( �1���.

 �
��� )�% ������� !D+J% '
$� ������ �
+� 	
 ���
��


 q�+% &�� 6��*
Deneny  * Torney  -�� &� BCA?
�, ��Y�<�V) B( .�� $]� ��
 ��&$� �
+� 6D
 	
 ���
�� '*&

 ��
��� rI�Condition������� ��
� &
$= 	
 p�= ��, ,
�(� 7D
:2
 
& �
"� '�Y�
��� !�9, !�*�J�.

#��$% '�D
:� ������� s
H p��, ������ ������� '�(
�
��� pf�2�H &� !<�:D& 7(�3 ��
���5'+= * #��$%  $%

!�
 ������=�� �
��� ������� ��$3n 	
 ���
��
 6��O�( 
!�
 69�� ���� �������� l��3 �� �<8� ��9d��
 t � '�(

/�1G* ��$� ��, �����( 
& !�9, $�
$� &� !�*�J� 
6D	& !D	+;��3�(� 7D
:2
 ������ '�(.

$� ������� ��$3 ��$<2 p��, ���2& &�9� X��9% '*&
!8� kK��3 ������ ���� * ��+D ������� ��QD
 * ��<�

Archive of SID

www.SID.ir



������ �	
�� 
� �����	� ����� �
�� ���	 ��� ��� �������  ���! �� � �"�#�$ ��                    ...�&'�( ��(�) ��*�+��'�,  ���� ���
 ��*�

^W

�� 6D	& * ��, u
 ��
��� rI� 6�� �9���9�*$9�� 	
 ����
 * ������ 6D	& 6�� �9���9�*$9�� ���, p
= * F$h XD

�� $�D� F$h 	
 ������� &� !�*�J� 7D
:2
 ��9�
 �3 �,��
/�1G '�Y�
��� !�9, $�
$�� ��, �
& �$
H ��Y% �"��*

�� p��d��	��) @(.
#���� �9��9% !����H���+,���� ������� '�(,

�$�&�3 pH
$� ����O�V,�$��� ��  ���� �,P�� !��=  ,
% * ���	 &*$� �� ��, :��*&��( ��9�
`�$�&�3 �i�� ��%+3 $�e

�Y���� �*�d� '�*�H �% 
& �D���n �$��
 '�Y��� &� ��
 
#��$% $D	 &� $�DP �
+�  �� $�+�D� 4K� 	
 ���
��
 '�(

� ������� � ���� �D��
+% ��D
&+"2 '	���
	� �+� �f
+� p���
 )�  * ���� ���
��� ���<� �%&
$H v����
 _D$G * )
*&

!�
 ��2�D)��c .(
�� $]� �� ��& '�H �% ������� * $�+�D� 4K� 6�� ����

� � ��+��� '�Y(*$� pD��% 	
 pf�H �D����, ���� i&+f
$3
 �"V���
 p��3+�$3 �D�Y��
D ':"2 '�(���3
 �� X�"

�� ������� &� �+T+� �$J� ���3
 * S"= ���3
 ������,)�( n ��

 i
�(�<� 4��
 $�Warren * Soderholm -�� &� BC��

 #3
$�� 6�H ������� ��, p
= 	
 pf�H -�9���9�*$9������
 �� ��, !8� ���*
 pH
$� &� $�+�D� 4K� p�
� �� ��+��

�&
� '$�<�� !��(
) ^.(
 �� -�9���9�*$9�� ���� ��QD
 �� $�+�D� 4K� S=
* &�

 F$h XD 	
 ������� ��
��� )+�� �� �%
w ������� *
������ ������� #���� XD 7J� '+d� �� ��
+%) p��  p��,

��D	& �DP * �T�  x�D���� (��3 #(
$2 
&.
�	*$�
	
 ���
��
  i��f+>� �� '&+� '�($�+�D� 4K� 

 '�($�+�D� 4K� �� !��� ��2�D �+�Y� �9D:�2 * �9���9�
� ��+�1� �
 ���� ������� �
+� T&!�
 r) ^(. $]� ��� 	
 ��$

 i��f+>� 7(�3 _�� ������� �� 6D	& p�
�% ��JJd�
�� ������� �9���9���$�)? ( 4K� �$�&�3 �D�, *

!D+J% '�($�+�D� �� '$�<�� �9D�:� �3 �$J� i
&w �� ��,

��,
� '$�Y� �D
&�3 ��&
� ��������,��  &� �$J� i
&w * 
 gD$h 	
 ������� �� 	�2$��D
Amalgam Maturation  ��
+�� 

��3 &
$=$� '$�Y� ����)A(.
 ��&$� F�( �� $G�H �1��I�%` $�e�� $�+�D� 4K� L+� 

� � '�Y�
��� !�9, !�*�J� 7D
:2
 &� ������ $�DP �
+� 
 ������� �� ��, #��$%�, ��Q�
.

�� 	� !" 
�(��<D��	� �1��I� 6D
 &� , 
���
AW$V �
��� �$�+� kK��3

� P�� X2 #��)y$% * �����+V � *�� ( i�� �hc ���
S�T '&*��Y�� 	
 * �D�$�$IJ� b� &� *  z�%
 '��� &� 

�, '&
�Y��.
 �� �	
��
 4��
 $� �Y�
���A �*$� BW #��J% �D�% ���, .

��
+��
 �9���KV '�Y���= &� �Y�
��� L�
%&
 �� p9, '
cW
 $I= * $���"��Bc'&+2 pD$3
 &� $���"��  !��� n���D�$� �� 

'&+h �Y�
��� �<D& �3@ $D	 $���"�� CEJ� pD$3
 �*&� �+
l��3 y+� *� &
$= �J2
 �d
f XD &� �(!2$ . &�? 	
 �*$�

$
H �Y�
���'�(MOD�, ��Y% �&
�����
 �3 '+d� �� n
4+��D
 '��YV

5
3l��3 6�� �"f�2 �+� �( .U3�� {$ 

� ����D:�*$V+3�� �1� &5 -
+���� �/3 * $���"�� |�N -
+D
^/B!,
� g�  $���"��  . /3|�N -
+DB 	
 $%P�� $���"��

CEJ!,
� &
$= ���� &� *  .$
H��( �����
 &+<�2 	$2 q�+% 
) �&��,^�(���, ���,
$% 6��&+%��  .�Y�
��� 	
 �*$� XD

(G4)�  � ���� �=�� �$
H }
$% �*�� ��&+8� !�� i&+f
),�(�!�Z�  (�*$� &� *'$�D�  :�� (G3) $� �Y�% '*&

 �$
H �Y�
���MOD �, ��Y% #��$% �*�� )�(�,�
��  ( &�
�*$� XD(G5) 	
 ���
��
 	
 UV @�T+2 7��&
* �DP 

(GC Co.; Japan)������� �� �Y�
��� 
gs.80 (SDI, Australia)) -�9D$
�
 L+� (���, #��$% . &�

���=�� �<D��	� �*$� $�DP 	
 ���� �, ���
��
 $�+�D� 4K�
� �Y�� #��$% }*& �3 � $D	 i&+f+�� ) �3 !�
 $3w �� �	P

Archive of SID

www.SID.ir



�-.���(�"/� 0��"� 1 �2(34 5�-! ��67��� �2(38��"��  ,����
�           ��/: )                �
1�<= , �
�>(? , @�	<ABA(

^B

 ����&�3 -+>d� $�+�D� 4K� L+� �� $(GC  6V
N �+�:(
 ���� ���	(G1) Miracle Mix:�*$� 6D
 &�  $�DP) UV

���	�� ����&�3 &+��� g�h ��Y% 	
( !3$H XD �� �
Painting��8G ��  !�/W5c/W$� $���"�� �&
+D� '*& * �(

 &
$= �$
H /3�, ��
� . !,a� 	
 UV^5�� �� �J�=�  � !��
���, #��$% ������� �� �Y�
��� ����� ���*
 ��8� ����.

 $�D� �*$� &�(G2)4K� $�DP 	
 #��$% 	
 p�=  $�+�D�
 ��+�1�Fuji II�, ���
��
 ���	�� ����&�3 &+��� g�h .

��� ���	 ��
���
��� ��	�(G6) (Fuji II LC) : &�
 $�DP �*$� 6D
 ��Y% 	
 UV)���	�� ����&�3 &+��� g�h( �

� �$
H &� �"�= �*$� ����� ���$� &�3�,  	
 UV * @W ����e 
 '&+� ������ �� &+� 7��%Coltolux 507��% i�, �� 

2cm
mw�AW�, ��Q�
 ������� #��$% pH
$� � .

� ���� �� ��
���
��� ��	���� ���	�����(G7): &� 
 �*$� 6D
�5A $�DP ��
� &
$= 	
 UV �J�=� )p�= �*$� ����� (

�, !8� ���� &+h �� $�+�D� 4K�n ������� #��$% U;� 
 ��Q�
n�, i�� �� U;� �W 7��% !d% �
��� '
&* 	
 ����e 

!2$� &
$= &+�. !,a� 	
 �1� ��Y(*$� ��( &�@W 	
 �J�=� 
 �#��$% 	
 b� '+�d� F$~ &� ��+�� $(ºCcA i�� '
$� A

�, '&
�Y�� 	*& .
����%��+�� ��$� �*$���D
 ������ &� �( * ���,  ��

�+� ':"2 '+� 	
 ���
��
 $I= �� p9, '
@ �� $���"�� 
 ! $�^/W��+�� �� �J�=� &� $���"��  '�+�  i&+f �� �(

 �&
* *$���, . �� ':"2 '+�l��3 _�, �� '�+�  i&+f �(
)#��$% �� 4��% �*�� (* !,
� ��9%!D�Y� &�  �&
* '*$�� 

��,,�D�$� #��$% �D �
��� ��, ���9, �� $Q��  . *$�� &
�J�
 _�H$� �$�+"�3 !�9, �]d� &� '
$� !�e '&��� ��&$�

�D�$�.
 	
�+�	�ANOVA'
$� ��&$�  FK��
 6�� '&���

	
 * �Y(*$��+�	� Tukey '*� �� *� '&��� ��D�J� '
$�  
�D�$� ���
��
 �Y(*$�.

��
�#��
_�H $� !�9, ��9d��
 $D��J� 6�������$�+"�3  &� 

F
$d�
 * /"�8� '�Y(*$��Y�� &��1� &
�+�� &�B * ��D�J�
 '*� �� *�P.value &� A7D��	� �&+� �*$�  -*�T &�B

��
&
!�
 ��,  . !�9, !�*�J� 6������)_�H$�3 �$�+"�(
� � 6D
 &� ���� !��A	
 ��%&��  �*$� :

��/^AG5: ,ABA/CAG4: ,CC/cWG3: ,CW/^?:G2  �
C�/?C : G1 ,c�/^^: G7 �@B/�W:G6 

 �+�	�ANOVA �FK��
��1� '&���  6�� 
& '&
�
 �
� ��<� �Y(*$�)W�?/W=P .( 4K� $�DP �<D��	� �*$�

$�+�D� '&+�FK��
��1� '&��� '&
�
&  �*$� �� �
�� �(�,
 �Y(*$� $D�� 6�� ��* �
� ��<� #��� kK��3 �
��� �*$� *

 FK��
�<� ��(�<� '&���.
��+�� &� !�9, rI� ��&$� &� &� ���&$� �&+� '�(

$�<����+�� �H &� !�9, �( ������� * $�+�D� 4K� pf�2
 s
H �
��� �� 
& �+� ���� $�+�D� 4K� * �+� ����2
 z�
%


�$3�+� �.

 +,��$��% "&	�'
 i�� &� �Y�
��� '&
�Y�� * $�  q�+�� 7D
:2
 ��

#��$% '�Y�
��� !�*�J� 7D
:2
 �� �D�� �i��H 	
 '$�<�� ��,
�$3 X�3 :�� . !�9, !�*�J� 7(�3 '&���� i�1��I�

 	
 7�� �� ��&+� }
$% �$
H �� �Y�
���
3
1 6�� �"f�2 

l��3<� 
& �(��
� �� ��
)�(.

Archive of SID

www.SID.ir



������ �	
�� 
� �����	� ����� �
�� ���	 ��� ��� �������  ���! �� � �"�#�$ ��                    ...�&'�( ��(�) ��*�+��'�,  ���� ���
 ��*�

^@

 ���
��� � ����� � !"#�$ � %�&���� '( % *+,- *���.�

)0�	
"�1 2+3 �� (5 ����6� ��
� ���	 
) 7���� ���	 8�9 +;<=�- ���	  (

>�<?�� ��� !� �� !+��.� P-value @*A=����6� ��
� ���	 

5 B ( C D ; � ���	
C^^/W C��/W CA�/W �^?/W WA@/W C^A/W �
B ^Cc/W B WAC/W �?�/W C^A/W ;
?��/W *WWC/W �^A/W *W �?�/W A@/W D
BBW/W �AC/W BWA/W *W AC/W �^?/W C
B ??A/W BWA/W �^A/W B CA�/W (
?cc/W ??A/W �AC/W *WWC/W ^Cc/W C��/W B

?cc/W B BBW/W ?��/W B C^^/W 5
*FK��
 '
&
���1� '&��� &
�

B5 $�DPMiracle Mix@5��+�1� $�+�D� 4K� $�DPc5��&+� �$
H �
����5#��� kK��3 �
���
^57��&
* $�DP?5'&+� $�+�D� 4K�$�DPA5% 7��% �� '&+�$�+�D� 4K�$�DP`'$��

$V '�Y�
��� b�8��
� P�� $�+�7D��	� '
$� !�*�J� 
� !�9, � �Y�
��� 6D
 ��+� $%�1��� p������ ! !�9, ��

���,�� .&� t �� �Y�
��� 6D
 ��� 'N+�+2&+� 6�G
 !�
+�9D ��,�&
*7�% $( �� *� ����( &� l��3 7D��	�

�� !�9, !�*�J��+, .��$
H ��Y% ����( �'�(MOD �
{$  * �D�$� 6��1% �
��� $( �	
��
 4��
 $� �$
H {$ 

4+��D

5
3+� �Y;��3 6�� �"f�2 � .$G�H �1��I� &� �T+% �� 

 g�Jd% mD��� ��Souza* Pereira -�� &� @WW@,$
H � �(
 �$
H �&
�����
 �	
��
 	
 $�1��* ��3MOD)  {$ 

5
2 (

 ��Y% �D�$�)@(n	
$D!�
 69�� !D+J% $e
  ������� �����3
&� �T�  '�(+D:(�
 q�+% ��
���#��$% $D	� ������� '�( &

$
H�'�($
H �	
��
 �� XD&�� �'�( �,��� �+Y<� �D$  
)C(.

��
+��
 	
 �g�Jd% 6D
 &� ��3 �� '�Y��
 �3 '�P+2 '

�+� !��H �� pD���� ����� '
)��, �$� ��3 '�Y��
 ( �!,
�

l��3 _�, �� ��H
& �� �3 �D�$� ���
��
 * �+�� ��9% �(
��(* !YT * !,
�� #��$% �� ����% ��+�� *$�� ���� �&
 �

 !YT &� * '�+�  i&+fLong Axis �Y�
��� L+� 	
 *

 '&�<2 '*$��+��.
�� g�Jd% 6D
 &� ���
��
 �&+� $�+�D� 4K� $�DP L+� 

 ����&�3 	
GC 6V
N +��.&�  ��+�1� L+� )!8��+����+, ( *
Miracle Mix �� &� �3 !8� 7�3
* gD$h 	
 ��,

���
5	�� �� �&  * �(�4K� $�+�D� Resin Modified �D 
 '&+�(Fuji II LC) �3 '
&
���!8� 7�3
* L+�  ��,

���,��)BW(:
B5���
 ��3 7�3
*5 ��+�1� L+� ����� 	�� 
@5 $�1D$� �3 &+� �� ���+,	��� �+��
:D$��"V 7�3
*

���,�� .
c5 �D����, gD$h �� ���+,	��� �+��
:D$��"V 7�3
*

 �� '&��� ��&$� &� 	
 ���
��
�+�	�ANOVA * 
Tukey HSD$�+�D� 4K� 	
 �3 �(*$� 6�� � �� '&+�

 ��+� ��, ���
��
 $�DP �
+�  �� �*$��(�,�
�� )�
��� �3 �
��<� #��$% ��
 ��, ���,
$% �$
H �� &�( �*$� *  �(�, !�Z�

)#��� kK��3 �
��� (FK��
��1� '&��� 
� �+T* '&
�n!, ��
 
�� ��D�J� &� $�D�9D �� �Y(*$� $D�� '&��2K��
 ��(�<� 

�<�n�� mD��� 6D
 	
 �$3 v�����
 6��� �
+%�3  �(*$� &� 

Archive of SID

www.SID.ir



�-.���(�"/� 0��"� 1 �2(34 5�-! ��67��� �2(38��"��  ,����
�           ��/: )                �
1�<= , �
�>(? , @�	<ABA(

^c

�, ���
��
 '&+� $�+�D� 4K�$�DP 	
 �3, k��D$J% ���9d��
 
 #��� �
��� �� -��1�)�(�,!�Z�  (� � �3 ��� !��

/�1G �*$� 6D$%)�(�,�
��  (��1� FK��
 6D
 �� '&
�*�
*$��
� ��<� �.

$�DP!8��+� ���+, * Miracle Mix 7D
:2
 $]� 	
 
 �!�9, !�*�J�FK��
��1� '&���  �� * #( �� '&
�

���
�� ��<� $�D� '�Y(*$�n $�DP 	
 �3 �(*$� �+>8� 
�+� ��, ���
��
 7��&
*��2�D 6D
 	
 n��  v�����
 6��� �
+%

% �($�DP 6D
 �3 �$3` 7D
:2
 &� ��
��� $�e !�9, !�*�J�
#��$% �
�����&
�� ������� �� ��, n�� ������� #��$% $�DP

7��&
*:��  !�9, !�*�J� $]� 	
 FK��
��1� '&���  '&
�
�
��� ��}
$%  #��$% �*�� ��&+�)�(�,�
��  (�
�� ��<�n

% ��  � $�
 6D
` �
��� ��9d��
 '	��	�� &� ������� #��$% $�e
% 
& �$
H }
$% 	
 UV`�� ��D��3.

 g�Jd% &�Chen *  �
&�9�($� �Y�% �3 �D�Y�
��� '*&
 �$
H �Y����QD
�,  ��<� #��$% * �+� �, ��9d��
 $]� 	
 
 �!�9,FK��
��1� '&��� �� �3 �(*$� �� '&
�$�DP

#��$% ������� * 7��&
*�+� ��,�����,
�� �)BB(.
�� $]� �� ��&$�DP 	
 ���
��
 &�MixMiracle 	
 �

 �+T+� ������� �� ��, ��$<2 ������� �+�T �3 �Q��
Miracle Mix<�3
* ��� ��<��(� �3 �D����, $�<��

 $�DP �-�9���9�*$9�� �% !�
Miracle Mix�� ����
+�� 
 ������ &+>% �3�,, 7J� !�9, !�*�J� 7D
:2
 &� 

�,�� ��,
�.
DP�$�+�D� 4K� $ !�*�J� 7D
:2
 &� '&+� !�9,
% �
����!,
� �YT+% p��= $�e . '&+� $�+�D� 4K� �
+�

�� ��D	& �:T XD '+�d��,�� .!8� �
+� 6D
 �&+� �� ���+,
 '
&
��� '$�Y� �9���9� * �9D:�2 �
+���,��n �"�T 	
 

 ��9d��
 �'&�<2 ��9d��
Cohesive -�H 6�  &� �$%P�� 
Resiliency $%P�� )� ���D	& �:T p���(,��
  $%P�� ���� ��9d

�*�J� * �
��� m�� ��� * �+���%
&��(� $�
$� &� ��+�$ &+h ��

 ��"3 4K� �� ��D�J� &� b� �� !��� $��3 !����H
 '�($�+�D�!8��+����+,) BW (�3&� L+�Q�  ��  $]�

���� ��&� mD��� ��
+%� ��T+% 
& g�Jd% 6D
 	
 ���� !��
��3.

Eakle* Stanine ��9d��
 �Cohesive 	
 
& $�DP 
p�
+  �Y�
��� !D+J� &� ����3�*�d�  ���$3 �K 
)B@ (

Souzu * Pereria �Resiliency baT �D��
+% * 7�%
#���� $%P�� ���� ��9d��
 &� ���D	& $�DP �DP &� 
& '�(

���+�� o$I� ���� �������)@(.
$� ������� -�9���9�*$9�� -�>%
 ��QD
$�DP '*& 4K�

 �DP p�9<% gD$h 	
 �&+� 7��% 	
 �1� '&+� $�+�D

Air-Inhibited�� �,��)Bc(np8"8% 6��O�( ( &� �3 �D�

�� ��QD
 �(�&+� 	
 �1� '&+� $�+�D� 4K� rI� ��+,
 t �� �3 ����( �"�
+ w+
� $�+�D� 4K� $�DP &� ������� 

��+�� #3
$�� ����( �'&+��� ���$�.
 	
 ��$� mD���I� ��<� i�1��!�
 ��
���+��  &� �3 �D�(

 '&+� $�+�D� 4K� �Y��(Vitrebond) $�DP �
+�  �� 
��, ���
��
, 4K� �� !��� '$�Y� �9D:�2 i��f+>� 

 $�+�D�!8��+����+,��&
� )B�(.
Al- Moayad *Aboush��D�J� ��&$� �h )&�� '


 '&+� $�+�D� 4K�$�DP ���(�(Vitrebond)	& *� ��  6D
���� �� ������� x�D���� �D��
+% &� ������5$
H )�  ��(

 $�+�D� 4K�$�DP �*$�&� 
& '$%P�� $�� ��9d��
 $D��J�
� ������ 6D	& *� �� ��D�J� &� '&+� ����&*� !��)B�(.

 $�+�D� 4K� $�DP!8��+����+,% �` $�e� &� ��
��
!,
�� �
��� !�9, !�*�J� 7D
:2
 ��* !�
 69�� &� 

$�<�� �+���%
&��(� * /1G &��� ���(� )&�� q�d�' &� 
��$� '&+� $�+�D� 4K� �� ��D�J� .�� �+���%
&��(� ��
+%

 $�+�D� 4K� &� SD$� �"��!8��+����+, * ��2
 z�
%
 
6��($�
 ��  * $�+�D� 4K� ��+% &� y$% ��QD
 t �� ��
+%

� � !�9, �� -����Cohesive $�+�D� 4K� &�  !�*�J� *

Archive of SID

www.SID.ir



������ �	
�� 
� �����	� ����� �
�� ���	 ��� ��� �������  ���! �� � �"�#�$ ��                    ...�&'�( ��(�) ��*�+��'�,  ���� ���
 ��*�

^�

��$� �� $��3 !�9, .&� p9<� 6D
 �3 ���H &� �&+�
� * �&
�� �+T* '&+� $�+�D� 4K� � �"3 &+h

��9d��
Cohesive *  Resiliencey $�+�D� 4K�
!8��+����+,�� '&+� L+� 	
 $��3 �,��.

�1��I� &�'
����� i&�= q�+� $�+�D� 4K�
!8��+����+,!8� ������� �� �D�V ���,6 4K� 	
 $%

 '&+� $�+�D�}&
:��, z�
%
 ����� ��+% &� ���� !�9, * 
�2
� ��9d��
 p��� �� �3 �Cohesive6�D�V  $�+�D� 4K� $%

!8��+����+, '&+� $�+�D� 4K� �� !���  !�
 ��+�
)BB(��* nChen * �
&�9�(�h �3 ���2$� �Q��� �J�Jd% 

 $�+�D� 4K� ����� 	
 ���
��
!8��+����+,(Fuji-II)

 �� ��D�J� &�Amalgam Bond - Plus, Pannavia 21

��� ��
+% �$�DP �
+� ' �� ������� x�D���� '
$� _���� 
� �� !�9, !�*�J� 7D
:2
 * �
��� ���������*& &�3 . �� 

 mD��� �� g�Jd% 6D
 mD��� ��
+8�($G�H �1��I�,69�� 

* 7D��	� qD
$, FK��
 �� v+�$� !�G �&+� $�DP !��8

�,�� ���
��
)BB(.
% 7��% �� '&+� $�+�D� 4K�$�DP �*$� �&+� &�` �'$��

 ��$�
 �1��I� 6D
 &� ���
��
 '&+� $�DP 	
�, �*�H ��
 �
�5A �J�=� p�`%�, �$
H &� �%  )���
 7�3
* gD$h 	
5 	�� 

�D����, �+��
:D$��"V *(�+, !8� ���� &+h ��n �Q�� 	
 
� �3 &+� 7��% �
��� '
&* 	
 �������� �� �$
H #��$% 	
 �1

 ��<� ��Q�
 �� &� p��3 �+��
:D$��"V !�
 69�� ��, ��Q�

6�D�V �9���9� i��f+>� * �,�� �Q��� �����H
 p��� �$%

� /�1G k����� � ��9d��
 7D
:2
 &� �*$� 6D
 &� ���� !��
�,�� �
��� !�9,.

���� &� �!�9, �+d� ��&$� &���+�� 	
 '& $( &� �(c
$�+�D� 4K� L+�, s
H �
��� �� 
& �+� ���� $�+�D� 4K� 

������� pf�2 �H &� ����9, * �$35 z�
%
 $�+�D� 4K� 

!�9, q�* 	
 �
��� �+� '�&
+� &� �D * ���2
 . &� ��H
��+�� ��$� �3 ���2
 z�
%
 ������� q�* &� ����9, �(

��<� ���� �3 !�
 �� ���(� �
��� * $�+�D� 4K� 6�� ��+�
!�
 ��, &
$=$�,��
 � ������� ��+% �+� � �F�I1�
 p��� '$DaV

�, !�9, &��� �� �����9, * 6�D�Vn ��*& �"3 &+h �� 
 l��3 XD �3 �+� i&+f 6D
 �� ����9,��!�9, ��* 

���� i&+f �� ��������� '�T $� #��� l��3 �� ���+,����.
D
 mD��� 4��
 $�� g�Jd% 6 ��� $]�$�DP �$�&�3 ��&

#��$% &� '&+� $�+�D� 4K� ��9d��
 ��
+�� ������� '�(
#��$% �
���$�DP �9���9� i��f+>� * �(� 7D
:2
 
& ��,

�� _���� -�9���9�*$9�� -�>%
 $� �*K  ������ ��
� !�9, !�*�J� 7D
:2
 6D
 &� ��������.�,�� $e.

D� 4K� ���� ��9d��
 �� ��D�J� &� )�  �� $�+�
#����6�D�V $D��J� '
&
� ��T�  x�D���� '�(��
 $% �
*� �
'$�<����  �,��)c (�� $]� �� * 4K� $�DP �$�&�3 ��&

� '&+� $�+�D� � '&
�D�V ��(� q�d� &� ���� ������� �
+� 
�,�� ��,
� ������n �3 �%�J�Jd% ��Q�
 ����
& 6D
 &� 

p9�� �%&
$H '�($� -��<9��2 '�(*$�� *#��$% '*& �(
��$� -�� 
,�� i&*$G ���D .

g�Jd% 6D
 mD��� 4��
 $�:
5$�+�D� 4K�$�DP 	
 ���
��
��+�� &� '&+� '�(
#��$%% �!�9, !�*�J� 7D
:2
 &� ������� �� ��,` '&��� $�e
��1�!,
� '&
�.

5 $�+�D� 4K� $�DP 	
 ���
��
!8��+����+,�
Miracle Mix% 7��% �� '&+� $�+�D� 4K� * ` &� '$��

�� ��D�J�% �7��&
* $�DP`$�e��1� '&��� 7D
:2
 &� &
�
!,
�� ��, #��$% �
��� !�9, !�*�J�.

5��+�� $�<�� &� l��3 * �+� ���9, l��3 XD ��(
�+� ��$3 s
H ������� �� 
& �+� ���� #���.

 -��.�:
1- Meiers JC, Turner EW. Microleakage of dentin/amalgam alloy bonding agent: results after 1 year. Oper Dent J 1996; 
23: 30-35.

Archive of SID

www.SID.ir



�-.���(�"/� 0��"� 1 �2(34 5�-! ��67��� �2(38��"��  ,����
�           ��/: )                �
1�<= , �
�>(? , @�	<ABA(

^^

2- Souza GM, Pereira GDS. Fracture resistance of premolars with bonded Cl.II amalgam. Oper Dent J 2002; 27: 349-
53.

3- Maunt G, Dunitz M. An Atlas of Glass- Ionomer cements, a clinician guide. 3rd ed. St. Louis: Mosby; 2002: Chapt: 2, 
3. 

4- Ng BP, Hood JA, Purton DG. Effects of sealers and liners on marginal leakage of amalgam and gallium alloy 
restorations. Oper Dent 1998; 23(5): 229-35.

5- Ng BP, Purton DG, Hood JA. Effects of lining materials on shear bond strength of amalgam and Gallium alloy 
restorations. Oper Dent J 1998; 23: 113-20.

6- Winkler M, Moore BK. Comparison of retentiveness of amalgam bonding agent types. J Dent 1997; 22: 200-208.

7- Covey DA, Moon PC. Shear bond strength of dental amalgam bonded to dentin. Am J Dent 1997; 4: 19-22.

8- Gorucu J, Ozgunalty G. Fracture resistance of teeth with class II bonded amalgam and new tooth-colored 
restorations. Oper Dent J 2003; 28 (5): 477-664.

9- Heyman EJ. Art & Science of Operative Dentistry. 4th ed. St. Louis. Mosby; 2002: Chapt: 4,5,16.

10- Summitt JB, Schwartz RS. Fundamentals of Operative Dentistry a Contemporary Approach. 2nd ed. St. Louis. 
Mosby; 2001: Chapt:8. 

11- Chen RS, Liu CC, Cheng MR, Lin CP. Bonded amalgam restorations: using a glass-ionomer as an adhesive liner. 
Oper Dent. 2000; 25(5): 411-17. 

12- Eakle W, Stanine M. Effect of bonded amalgam on the fracture resistance of teeth. J Prosthet Dent 1992; 68: 257-
60.

13- B-Winkler MM, Rhodes B. Retentive strength of an amalgam bonding agent: chemical vs light vs dual curing. Oper 
Dent J 2000; 25: 505-11.

14- Al-Moayad M, Aboush YE. Bonded amalgam restorations: a comparative study of glass- ionomer and resin 
adhesive. Br Dent J 1993; 20 ( 70): 363-67.

Archive of SID

www.SID.ir


