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Statement of Problem: Considering that the role of collagen fibers in dentin adhesion has not been 
thoroughly established yet, the removal of exposed collagen fibers with a deproteinization agent such as 
sodium hypochlorite following etching may facilitate access of adhesive resins to a substrate that is more 
penetrable and less sensitive to water content which in turn would lead to a more durable bonding system. 
Furthermore, due to sodium hypochlorite clinical application as a cleanser or canal irrigator, its effects on the 
surface before etching may influence adhesive bonding strength.
Purpose: The goal of this study was to evaluate the effects of a two-minute 5.25% NaOCL application on 
composite restorations microleakage, using two different adhesive systems.
Materials and Methods: In this interventional experimental study, on seventy-two extracted boving incisors 
class V cavities were prepared on dentinal surfaces. The specimens were then randomly divided into six equal 
groups: 
A1) Acid etch (AE) dentin bonding Scontchbond Multipurpose Plus (SBMBP),
A2) AE/ dentin bonding One Step (OS),
B1) NaOCL/ AE/SBMPp,
B2) NaOCL/AE/OS,
C1) AE/NaOCL/SBMPp,
C2) AE/NaOCL/OS.
After bonding procedures according to the manufacturer’s instructions, cavities were restored using Z100
composite. Then, the specimens were thermocycled for 500 times in water baths of 5 and 55°C. After 
thermocycling, the specimens were immersed in a 0.2% solution of basic fuchsin for 24 hours. A buccolingual 
section at the center of each restoration was obtained and examined with a stereomicroscope to evaluate color 
penetration into cavities. The data were subjected to two-way variance analysis.
Results: The microleakage of group B was significantly less than those of A and C (P<0.001).
No significant difference was found between groups A and C (P=0.73). There were also no significant 
differences within groups A, B and C (P=0.852). No interaction was observered between dentin bondings and 
surface treatment (P=0.946).
Conclusion: The findings of this study revealed that NaOCL application after etching, for hybrid layer 
removal, did not make any difference on microleakage as compared with conventional bonding systems. 
However, its application before etching improved the seal of restoration. Additionally, there was not any 
significant difference between two different dentin bondings.
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��� � !�	":� 2�  2� ?( -1& 2*0��� �@�� ��A& BCD E�� 5�4� FE��" -1& E$#G H��#� �I�J�� �� �@�� B#�
� K!" �� #L"

 � ���MC(N*6" O���$*� PM �$ 5M2� *M'J�� ����� E
*�� QA� RM1� EM�+�*0�J 1�"#� -1��� -'���S���(� T�#, PM U�*� V��W�
� #$ V�M1"#$ �� ���3  � O�*X� �$ �4� E��#�D)��E&�� 1J�*% �#A"� �$ '�" �� O��. �� RM1� EM�+�*0�J 2� �*W 5M� �$ -��,

�� -�#6�� �#"#� -1�J�*/�& #M �*% -1"��� 1�$ F-�6D -1���'�4� ��*�, �$ P���+�E�� 5�4� F�*& 2� TAZ F[\� �$ �� ]���G^�
1&#$ �G�� 1"#$ E�6�� �� V��W�.

$�%:�G^� ����$ B1J #$ �_#D �`
#\�  �:RM1� EM�+�*0�J ��$�#� �!�Z� :a/a % �� #$ EM2*0�#� O#J R���� �d#, E/"'M� ��'�� �$
1& )#L"� ]�#6� V�M1"#$ 5�"�.

����" &'�:�$�L� �`
#\� 5M� ��  ,�+%�1�O� ,�:1& ���� �#3 TAM1�� �4f�� ��'��"� ��1"� .-�6D ��� O#Ja �#LM� g#, O�� �� 
1& .� �*h �$ #�"�1"� ?0� -��3 K& �$ O�#�� � �i�#j)A1 , A2 ,B1 ,B2 ,C1 � C2 (1"1& R��!� �M2 ]#jm/� #$ :

 -��3A1 : �d#, V�M1"#$ 2� -�#6�� #$ �
*4`� V��W�Scotchbond Multipurpose Plus (SBMPp)

 -��3A2 : �d#, V�M1"#$ 2� -�#6�� #$ �
*4`� V��W�One Step

 -��3B1 :NaOCl +  �
*4`� V��W� +SBMPp

 -��3B2 :NaOCl +  �
*4`� V��W� +One Step

 -��3C1 : �
*4`� V��W� +NaOCl + SBMPp

 -��3C2 :  �
*4`� V��W� +NaOCl + One Step

 EM2*0�#� 2� �"#%�#� �*�� oAh V�M1"#$ TD��� )#4�� 2� ?(Z100�"*4" ?0� �1& -�#6�� R���� O��$  �� #Japp  � �� T��� aa � 
a� 1"1& T�M#�*��� ���.�"#� �d� .�h*q 2� ?(�"*4" O�� �M#�+Z 5�&*i �*+X� �� #J:/p% , E�d �� -�6D O'��� E4�Z 2� #�"�1"�

-2�1"� r*�������*M��� g�1� '�
 U�*� -�6D �� V"� N*6" 1s�� � 1"1& -��� t�$ F�
�*.��
*�#$1& O��3 .�"*4" E/"'M� 5�."#�� #J

#"� 2� -�#6�� #$ ?"#M��� '�Two way1M��3 T�+X� .

�(���%: -��3 E/"'M� ��1!� B��`� �*h �$  O#�J��3 2� �4� O���A � C �*$ )pp�/pP<( O#�J��3 5�$ �A � C��`� B�%�  O���
 E&�1" �*d�)�u/pP=( O#�J��3 �M2 5�$ 5��v4J �A ,B � C) �/M#�2� -��3 �J T%�� (��`� B�%� E&�1" �*d� O���

);a:/pP=( E&�1" �*d� �+%�1� ]��G� �X\� �+%�1� t�� � �d#, V�M1"#$ w*" 5�$ �)xyz/pP=.(
�)	*+�	,:�i#M  E/"'M� ��1!� �$ 1M�A�J �M{ BCD O��$ g#, V��W� 2� ?( RM1� EM�+�*0�J ��$�#� �� ��� �#/" �`
#\� 5M� O#J

�� #�� ����1" O��G^� V�M1"#$ �
*4`� t�� �$ EA�" ��-�#� 5M� 2� -�#6 ,|� w��& 2� TAZ���� ,�� R���� T�� �*A�$ },#$�*& .
��`� O�#�� B�%� F1"�*$ ]�#6� ��D w*" � T�" ~#X
 2� �� KM#�2� ��*� �d#, V�M1"#$ -�#� �� 5�$ 54_��E&�1" �*d� O���.

�-�' �	.��%:E/"'M� �V�M1"#$ 5�"� �RM1� EM�+�*0�J 
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 ���/�
 V"�4J O#�"#��� ��'i�2�� O#���*%�� �$ �d*� #$

R���� F��1"� -�#6�� �� �� O�/�$ �#4,� � )��� �� �M#J

 ]#�s*j% �A
� �E�� 2#�" ��*� F1�&#$ �&�� g#, � #��� O��
 �� g#, -IM� -��4J �$ FE�� P��#�M� O���$*� PM

 1"#$ PM T��/� 2� F�� PM@*
*�$ E�
#`i � -1�v�( �#4%#�
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K�( T$#Z�� O��3*+d ���$ 1��)�.(
 g#, �$ �31�A�W 1�+� -2���� �W�3�Hybridization ,

E�� -'�
������ ��" ,|� g#, �@�� �+M�A�i ��A& #�� F-1&
$ P�"#3�� � )�" F	M�� �M���$*� �#LM� V�M1"#$ O��

�� � E�� V�M1"#$ TD��� ������ E��#�D ����� �� 1��
 �$ 2#�"Wet Bonding ���� )� .( t��'3 O�1`� ���*� ��

 N*6" T�#� �*h �$ �"@�� ��A& �� 5M2� �� E�� -1&
�4"�&� 2� �%�$ � 1�� �I�J�� �� #��� �" �@�� O#J

�4" E��&(�� � E�J#� ����� ��+$ 1��� �h �� #�"� ?
�� T%�1� 1"#$ R��"#�� #$ V�M1"#$ TD��� �D�*" � 1��

�@�� -��4J �$ Tm+m��� �#LM� K&*( ��1$ O#J �� �*&
�� E�6�� 1"�*�)T�� � )#�X�� ( ��G^� EX� �� R���� )��� �

 1J� ���Z)yFuF:.(
R��"#�� O�� �� �*% O#�����$ �#!!X� �%�$ O#J

 2� E`"#4� O��$ 	+m� '��4� �@�� B#�
� �$ Q���
-��� �$ �� �@�� B#�
� BCD '�" ]#`
#\� 2� ��`$ #��� F1"�

-��� ��\� 1"#$ KM�'i� O��$ �G�� �+D�� PM ��*�,1"� .
 t�� 2� Ts#D 1"#$ )#�X�� -�#$�� O�1`� ]#&��'3

Deproteinization #�"� �/�$ � E�� -1& �f��� [\� 
Z T$#Z �  *% 1"#$ )#�X�� t��'3 t�� 5M� #$ �� �
*A

-���1"�)zFa( 5M� E/"'M� -�#$�� O��1`� ]#`
#\� �A
� �
 ��" �$ � E�� -�*$ �Z#�� �M#" �
� -1& )#L"� t��

�� ����2 5M� �� O�/�$ O#�����$ E�� )2{ 2*�J 1��
 EM�+�*0�J �G� �_#D �`
#\� �� T�
� 5�4J �$ ��*& )#L"�

 RM1�(NaOCl)�#, ��*�, �$ -'���S���(� T O�� �$ -1���
R���� T�� ��� O#Ja V��W� T4, )#L"� 2� 1`$ EM2*0�#� 
1M��3 ����$.

 P���+� ��NaOCl O��$ �+�#, ��*�, �$ �/�$ F
 F�*% �����1�$ #M � -1& �1"� O#�"�1"� �#"#� O*/�&

O�$� BCD TAZ g#, [\� �"*6, 1_ -�%{#$ � R+�i*�$ � #J
R���� 2�!�� O#J�� -�#6�� R�!�� ��q #M R� �� � �*&

 �*\� �1& �/q� 2� ?( V��W� F��M2� ��*� ��$�#� ]�*s
 �$NaOCl�� ]�*s  B�1J� 2� ��M T�
� 5�4J �$ ����3

 2� TAZ RM1� EM�+�*0�J ��$�#� ��G^� ����$ �_#D �`
#\�
�*$ V��W�.

 t�� E��& #M E�!i*� ]#`
#\� 2� O��1`�
 [\� 5/M'���S���(�V�M1"#$ 2� ��`$ �� �� #$ F�d#, O#J

 P�"#3�� ��D) � #M 5�� (��"�� UA��� 1"�)yF:( �� �
��D #$ V�M1"#$ �� '�" �_#D �`
#\� ��*� ]�#6� O#J

Ei�3 ���Z ����$.
 TAZ RM1� EM�+�*0�J ��G^� ����$ B1J #$ �_#D �`
#\�

� V�M1"#$ R��� �� E/"'M� ��1!� �$ V��W� 2� 1`$ � ]�#6
1& )#L"� .

����" &'�
�+%�1� � �$�L� �`
#\� 5M� ��O�,�: �4f�� ��1"� 

 �j!" � Q�, �J #M �31��*( 2� O�#, �� �#3 5�M#( ��'��"�
1"�*$ , �6J PM 2� �4� ]1� �$ �#vmM T%�� -'�"*M�  � ��

1& O��1�." . �+%�1� w*" �� O��$ �i�#j� �*h �$ #�"�1"�
J O��$ � 1"1&  #m"� V�M1"#$ 5�"� w*" �� 2� �+%�1� �

 1& -�#6��) w*4L� ��z -��3 �:O�1,.(
-�6D �1$� ��� O#Ja �#`$� �$ :×a×u �#LM� g#, O�� 

 -��3 K& �$ �i�#j� � O�#�� �*h �$ #�"�1"� ?0� �1&
)A1 ,A2 � B1 ,B2 � C1,C2 (1"1& R��!� �M2 ]#jm/� #$ :

 -��3A1 : �
*4`� V��W� + V�M1"#$ �d#,SBMPp1

(3M, USA)

 -��3A2 : �
*4`� V��W� + g#, V�M1"#$One Step

(3M, USA)

 -��3B1 :NaOCl +  �
*4`� V��W� +SBMPp

 -��3B2 :NaOCl +  �
*4`� V��W� +One Step

 -��3C1 : �
*4`� V��W� +NaOCl + SBMPp

1 SBMPp: Scotchbond Multipurpose Plus
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 -��3C2 :  �
*4`� V��W� +NaOCl + One Step

 -��3 ��A1[\�  PM�6�i 1��� �@ 2� -�#6�� #$ g#, 
ua) %3M, USA ( ]1� �$�a1M��3 |� ��"#G  . 2� ?(

 F*/�&: O#M��2 � [\� �i#_�  � ��$ #$ � P/% ��"#G 
1& �i�3 -�6D �+%�� . ]1� �$ �M{ �� �� �4M��( 2�up ��"#G 
 ?0� � 1M��3 -�#6��a1& P/% �*J #$ ����� �$ ��"#G  . ��

2� 1`$ �+D��-1& RM��( [\� �� *M'J��  , *M'J�� �1& -�#6��
 #� 1M��3 E%�*��M �*J ��*( #$ ����� �$ ?0� � ��$ #$
 ]1� �$ V�M1"#$ ?0� �1& �#LM� �+!�s � B#s �X\�

:pEM{ -#.�� #$ ��"#G  �*��Astraliz 72 ]1& #$ 
mw/cm24001& �*��  .

 EM2*0�#� 1`$ �+D�� ��Z100 (3M, USA) PM �� 
{ ��*" ���� ���Z 2� ?( � 1& �&�C3 -�6D ���� �M

 ]1� �$ �� [\� O�� B#6& ?�M��#�yp1M��3 �*�� ��"#G  .
 -��3 ��A2 PM�6�i 1��� �@ U�*� g#, [\� �1$� '�" 

u: % ]1� �$�a1M��3 |� ��"#G  . BCD O��$ */�& 2� ?(
�i#_�  � , ]1� �$ [\� O�� �4M�� O�*J ��*( 2�: F��"#G 

�� 2� � 1& �&���$ ��$ U�*� �+%�� O#M��2  � � 1& -�#6
 �d#, V�M1"#$Onestep ]1� �$ �M{ �� �� �p O�� ��"#G 
  *h�� �X\�)R/W #$ EM�� T$#Z (1& -�#6�� . 2�Airdry

 ]1� �$ �*J ��*( �+��� �$�p  � � ��D BCD O��$ ��"#G 
� � RM�� �+�% �1$� �*J ��*( 2� �1& -�#6�� [\� �+s#i 2
PM�'" �+s#i 2� � �/�$ ]1& #$ 1`$ � �/�$ -�#6�� ��

1M��3 . E
#D V�M1"#$ 5�"� U�*� �� �X\� EM#�" ��
E&�� �+!�s ,EM{ U�*� ]1� �$ �*��:p �1M��3 �*�� ��"#G 

 -�#6�� EM2*0�#� 2� #�J��3 �M#� � TAZ -��3 1�"#� ?0�
1& .

 -��3 ��B1 , 2� -�#6�� #$ g#, [\� T�#� �*h �$ V"��
 RM1� EM�+�*0�J #$)NaOCl (:a/a % � 1& �/q�: �!�Z� 

 [\� O�� �$ ����� �$Aggitation1& )#L"� ��$ #$  .

2 Swiss; Vivadent Co.

 ?0�: 2� RM1� EM�+�*0�J #� 1& ��&  � #$ [\� �!�Z� 
V��W� T4, ?0� ��*& �&���$ T�#� �*h �$ [\� ,

-�6D R���� � V�M1"#$ -��3 1�"#� #JA13 )#L"� 1M��.
 -��3 ��B2 , -��3 1�"#�B1 O�� RM1� EM�+�*0�J 2� 

V��W� TD��� ��!$ � 1& -�#6�� g#, [\� , R���� � V�M1"#$
-�6D -��3 1�"#� #JA21& )#L"� .

 -��3 ��C11& )#L"� V��W� �1$�  .*/�& 2� ?( , 2�
 -��3 1�"#� RM1� EM�+�*0�JB1 V�M1"#$ �1& -�#6�� 

SBMPp�6D R���� � -1& )#L"� #�J��3 �M#� 1�"#� #J.
 -��3 ��C2 , 1�"#� */�& 2� ?( � )#L"� V��W� �1$�

 -��3B1 �1& -�#6�� g#, [\� O�� �$ RM1� EM�+�*0�J 2� 
 V�M1"#$ ?0�One Step-�6D R���� �  -��3 1�"#� #JA2

1& )#L"�.
R���� �4J V�M�*�� )#4�� 2� ?( �!�Z� PM #J

EM2*0�#� ,�i U�*�1"1M��3 E%���( P�M� � 2 .R���� �� #J
 �� 2� ?( �1"1& O��1�." 2�� �� TZ�1D ]1� �$ -'�"*M�  �

 V��+�M#�*��� T4,app)#4D 5�$ �#$  O#Jaa � a �d�� 
1& )#L"� ���.�"#� . )#4D �J �� O��1�." ]1�up � ��"#G 

 �#!"� �#�2�a�*$ ��"#G  . ?�(� V��+�M#�*��� )#4�� 2� ?(
"�1"� #� ��1"� �*\� �4J � 1& -1�"#&*( Q�W )*� U�*� #�

�A
 O�4�+�� PM 5%#" �{ �M{ �� U�*� R���� O#J
�A
 �$ #��� V"� N*6" #� 1"1& -1�"#&*( ?0� ��*& ��1X� #J
 �M#�+Z 5�&*i �*+X� T%�� #�"�1"�:/p % �� � 1�i�3 ���Z

 ]���D �� �*�#$*�"�u� ]1� �$ ���.�"#� �d�� :y,#�  E
1"1& O��1�." .�"*4" 5M2� T%�� �*�#$*�"� 2� g��% 2� ?( #J

 E4�Z �� t�$ -#.�� U�*� ?0� �1�i�3 ���Z �+M���
1& -��� t�$ �
�*.��
*�#$ E�d �� -�6D O'��� .�"*4" #J

 r*�������*M��� �M2(Olympus, Japan) �M#4�3�'$ #$ 
y1�i�3 ���Z ����$ ��*� �$��$  .�� #$ N*6" o4, '�
 2� -�#6

-2�1"� r*�������*M��� g�1�1& O��3.
 �� �4� F�"*4" �J t�$ �4�" �� -1J#/� 2� ?(
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�a

�� �#/" �� N*6" ��1!� 5M�/�$ T� ��1!� � 1M��3 ~#X
 ���
 N*6"(TL)� 1s�� � 1& O��3 -2�1"� -�6D ��  �$ EA�" �

 -�6D T�(L)1M��3 �A�#X�  :
�"*4" �$ V"� N*6" T� 1s�� =�pp× 

L
TL

-2�1"� � -1J#/� � ��h O��d� 2� ?( ��'�� O��3
E/"'M� ,)�" oM�h 2� � g��m�� ]#,�h� ��'i�Minitab � 
 t�� �$Two way ) ANOVA (1M��3 T�+X�.

�(���%
-��� �� 5M� �$ �d*� #$2� Ts#D O#J �#�� �$ KM#�2� 
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#"�
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1M��3 �A�#X� 5�"�� �*�2� �#�� �$ #�J��3 P��6� . '�
#"�
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 [\� �� #�J��3� %��`� ]�#6� E&�� ���)pp�/pP< .(
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 O#�J��3 �� Q����A1 FA2 FC2 � C1 �� �� 1& -1J#/� 
 [\�a %��`� B�%�1�&�1" RJ #$ O��� . ���� ���Z #$
�3 O#�J�B1 � B2 ��� PM �� )a ( �� #�J��3 �M#� �

 )�� ���)b (��`� B�%� ��� �� 5�$ O���a� b �*d� 
 E&��)pp�/pP<) ( ���*4"� .(

 �d#, V�M1"#$ �� 5�$SBMPp � One Step �J �� 
��`� ]�#6� �+%�1� t�� �� E&�1" �*d� O���);:a/pP=( �

� t�� � �d#, V�M1"#$ w*" 5�$ 5��v4J ]��G� �+%�1
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 E
*�� F-2�1"� FQ���� ~#X
 2� ��" 5M� ��M2 �1M��3 -�#6��
����� , E/"'M� � 1"#$ )#�X�� � �`
#\� �� E"*6, ����

 O#d �$ �`
#\� O��$ �A�#�� 5�/"#d �i�`� �#�"� ��1"�
 E�� -1&);F� .(�_#D o�!X� �M#" , V�M1"#$ w*" �� 5�$

��`� B�%� �d#, 2� � ��1" �#/" �+%�1� t�� �� �� O���
 ]#`
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Godoy � Gwinnet E�� �$#/� )�pFxFy .( w*_*� 5M�
\� �#� TD��� �3� �� E�� �� 2� ��#D �"#%�#� �*�� o$#

�*& )#L"� ,E&�� 1J�*m" �*d� ���#6� V�M1"#$ w*" �� 5�$ .
 t��'3 �$#/� ����$ 5M� ��Ciucchi ���#�4J � )��( ,

 V��W� 2� TAZ RM1� EM�+�*0�J ��$�#�, �$ �6�� ��G^� #��� �"
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-��*% t��� ,�� �$ �� ��4�� �X\� �M{ U!i ���� �� � ����

�*$*� �"#J� ���*��� �Z#$ ��$ #J �jm/� T%�1� � 1�"#�
 g#, #$�4" �#LM� ��4�� �M{ �M2 1���)yF� .( �$ T�
� 5�4J �$
�� ��" �X\� �M{ BCD 2� ?( [\� V��W� )#L"� 1��
��4�� ,-��*m" E�� g#, ���� �@�� B#�
� 2*0��� },#$ ,
��-1& -�*�#"� �@�� B#�
� �� 5M� ��1$ ����3 �G� �� �� O�

�*$ �*d*� -�6D �+AZ t��� ,��� R
#� ��A& O�� �$ -1& 2*0
 1i� ��i)�u ( �$ N*6" T$#Z��q B�*�� �"@�� �M{ PM #M �

 1J� T��/� -'�
������ g#, O��)�uF�(.
 EM�+�*0�J ��$�#� #$ E/"'M� KJ#� �_#D �`
#\� ��

�i#M #$ V��W� 2� TAZ RM1�O#JNikaido � ���#�4J � 
Morris �#"#� O*/�& O��$ �*% o�!X� �� �� ���#�4J � 
0�J 2� 1"��� -�#6�� RM1� EM�+�*)�aF�y ( �E�� �Z#��

�*i �`
#\� �� �� �� ���� �*d� �#4D� 5M� �A
� , � ]1�
 �#"#� O*/�& O��$  � ��1!�) #$ � �#� O#�"� �� �#$ PM
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����� �� 	 
����� ������ �� ������ �� ������ 

 ��$�#� 2� ?( 1"#$ )#�X�� KM�'i� Q+\� 5M� 1M��
 P�$�*���1���)E�� -1���#�D� T�#, PM �� ( �`
#\� ��

Morris�� ���#�4J �  1&#$)�a( �`
#\� �� 5��v4J �
Nikaido ��$�#� -��3�� '�" ���#�4J � NaOCl ,

|� �*% O#J*M'J��-1"*& ,�" �� |� �#�*� O#J*M'J�� �$ EA
�� )#L"� �#�'4J *M'J�� N*6" � V��W�1& , ��1!� �� �/J#�

��1" �#/" 1"#$.
 ��" 2� ���#6� 1J#& � ��*� -��3 �� 5�$ �_#D �`
#\� ��
 2� ?( RM1� EM�+�*0�J ��$�#� �#A"� �$ E/"'M� ��1!�

1/" -1J#/� V��W� . �`
#\� #$ �i#M 5M�Toledano � 
�#�4J���� �"�*m4J �� . RM1� EM�+�*0�J 2� '�" �#!!X� 5M�

a % ]1� �$: 1"��� -�#6�� g#, � #��� V��W� 2� ?( �!�Z� 
 E/"'M� ��1!� �� �Prime � Bond #M #$ g#, � #��� O�� 

��1$ 1"���" ��D�� ���#6� 1M�A�J �M{ )�z .(
 ��G^� ��1$ �� �@�� B#�
� BCD '�" O�.M� ]#`
#\�

��`� 1"��� t��'3 1"#$ E�6�� �$ ���)�xF�;F��Fa .( O��$
 V��W� #$ -1& 2*0��� �"@�� ��A& #$  *+\� �I�J�� �#LM�

E�� -��� E�� 2� �� �*% �"1`� �"#A�/( �� , 2� ?( 1M#$
V��4M��( , N*6" E�d ��A& T�& �L�6�� E�6��
��*"*��*& �6D ��M2� O#J . O1D �� 1M#A" �"@�� ��A&

 �*& P/% �1&#$  *h�� �#M2 #M � 1M#4" ?(�� ��A& ��
 ?�M��#� ���� 5M2� �Z#" N*6" ]�*s �� �J �� ��M2
 �@�� 2� ��q 	�`_ ��D#" PM �#LM� �$ �L�� F-'�
������

�����3 . �$ EA�" K&*( ��1$ �@�� O#J�A�i 2� ��D#" 5M�
RM'"� � #J1��� U�*� QM�m� � '�
��1�J��2� O#J U�*� -1&

��#$O	�`�� ��*�, �$ E�� 5�4� � 1��J 1`�� #J -1���
 -��`$ �1��� T4, )��� #$ �I�J�� PM �$ �*jD �� V�M1"#$
 ��1M#(#" F�#�2 E&C3 #$ ���S���( �#4%#� �$ �#j�� �#��

 E��)�z.(
 #$Deproteinization �#�D � 	M�� �@�� �M{ F

�� �Z#$ -1& |� g#, � -1& BCD 2� ��q �� 1"#�
��#�M� #��� �$#/� �X\� � E�� E��#(� �����1�J O#J

�� �#LM��*& . �$ �� O��1M#( �#4� [\� H{#4D� �� 5M� 2�
E�� �"1`� �� 5M� T�
� ,�� �#LM� 1M#4"):pF�;F�zFy.(

 ]#`
#\� ��`$ 5M� �$ -��,SEM 2� ?( 
Deproteinization [\� �� �� Tm+m� ��D#" BCD F 

R���� �#4� ,t��'3-��� 2� ��#D w*_*� 5M� �1"� E�� �� 
E�� �i#M KJ#� #M BCD ����
*"#" �� . R���� )��� �L�" ��

�� 1$#M KM�'i� 1"�*�)�;Fu.(
�� ��" �$ 2� ?( -1"#4�Z#$ O���$*� 1��
Deproteinization ��M2� V�M1"#$ PM �$ E�� ��"�*� 

O#J�A�i �6�� � ��4� K!" 5M��$#�$ �1$#M E��  *% �@�� 
����$ ��E�� ���� � 1M��� ��*� �31�A�W O2#� . �`
#\�

Gwinnet O��$ �@�� ��4� K!" -�#$�� �/�$ 1M��� Qd*� 
 1& �#4� [\� �� 1"#$ )#�X��)�p .( '�" O�.M� ]#`
#\�

 K!" �� E�#m_ � 1M�A�J �M{ �� E�� Q+\� 5M� 1M��
��`��4" #6M� V�M1"#$ �� �� O��� 1��)::F:�F�z ( �D �

 �I�J�� #$ �� �+M�A�i ��A& 5M� T%�1� �#��� �#!!X� ��`$
 1"�*4" ��\�)::F:�FaFy.(

5M� �$ -��,R��� |��*% O#J �M{ �� �4M��( -1"*&
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 E�� 1"#$ E�6�� �� 1M�A�J �M{ K!"):y .(
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V�M1"#$�� �M#J O��$ �� 1&#$Wet Bonding-1M� � 
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#\� �%�$ ��M2 ��*& ��$ �#��$ �#�2 E&C3 #$ R����
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)zFa (-��� t��'3 �.M� ]#`
#\� ��`$ � �� 1"�
��$ [\� 5/M'���S���(�-�#6�� ��*� V�M1"#$ w*" �$  ,

 �� ���#6� �M#") ��� ��`� ��G^� ��1$ #M � KJ#� #M KM�'i�
1"#$ �$ (�� �#/" 1�J�):zF:aFaFy .(

�� ��D�� �� �*\"#4J �@�� B#�
� BCD ��*� �� �*&
 -1& ��N -�#$ 5M��� �,*�� TM{� � ���� �*d� ��" B�%�

E��.
*A�$ TM{� �s�% �*h �$ ��$�#� 2� ?( 1"#$ �

�� �� EM�+�*0�J��� ��\� 5��W ��*� :
 KM�'i� RM1� EM�+�*0�J ��$�#� 2� ?(Wet ability

E�� �#�"� ��*� : PM �#LM� �$ �L�� �@�� B#�
� BCD ��M2
�� P�+�i��1�J [\� ���3)�z .(

���� 1"#$ �� �4�� K!" ���$*� O@*
*i�*� . 2� ?(
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�#"� 5M� #$  �$*%V� � #J2*�* Ts#D O*Z ��M2� O#J
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�� �/�$ �#4� [\� �*&):y.(
 �#!!X� 2� �%�$ -1�!, �$ 1& ��N '�" H�AZ �� �*\"#4J
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-'���S���(� [\� �� 5M2� N*6" P��{� E�� 5�4� -1&
 2� K�$ �$ �� [\� �*
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 �� t�� 5M� #$ 1"#$ )#�X�� KJ#� ]#`
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