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  ��2 ��("�2 �� �,� %
�@     #�Y�& ���6�5'� &,��

       ��(;0 
�� ��� ���� ��
@#���H'@ ��� },��2 /�'8�
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)  #�� 
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 /#��H'@ �� },��2 %
 %��'2 ���6�� ��� �(;0 
� ��

1 �;'2   /
�2& �& � ���& �,225  ��Q�&  �6)
�� /  &���8 

) #� 
� %,'�U,2�*D1MMT 25 (C#� �'F� &,�.  

  %,'��U,2�* �� ����T)�& /�
�&��
    K�;642 /
�@

 �& �6��,T2
���,)
)  #'���� o��;���#��'@ �*
��� |'��u2  

)2/1  =pH(  �
!���9* �*
���� |'���u2 �)4/7  =pH( 

 �������� #���  #��Y�& /
��@��&,�) W��	
$ �& ��
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#�&�8 :�� %
2� ����� �& ���& /�
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�'2 �2
� C#�&��
 /���& #Y�& ��&
�2 �'

 V�
2�
 ����� �
� ��&,�.  

  
 ����1. �	 
���
���� �� �
����� 
������ ����� �� ���� ���� � � �! "�#� 
��� ��$DON-MMT 

��������
 ��  
��	� ���� �	��  

)���� � ��	�� ��� (  

"�#$��� ��#��  

)��%� &��(  

"�#$��� ��� �	' �(��  

)����� *���	 ± ��+�	�, 

D2MMT 25
*  25  2  93/0 ± 55/15  

D2MMT 40  40  2  6/1 ± 19/18  

D2MMT 50  50  2  63/0 ± 47/18  

D2MMT 60  60  2  63/1 ± 77/19  

D2MMT 70  70  2  7/1 ± 34/24  

D2MMT 80  80  2  46/1 ± 37/20  

D1MMT 25  25  1  27/1 ± 34/12  

D4MMT 25  25  4  17/1 ± 24/16  

D10MMT 25  25  10  93/0 ± 8/16  

�& ��c8#�/ �U,2�*'%, 
@ &#� },��2 �� D �� 
AZ2/ �(;0 ���& )2';� �,2 (�& @'�H�# �6.
�  C#� ��� � &#� },��2 �� MMT �S)
5) ����| 
2&��   

)�Q�& / 6)
�� &��8 (�.
� @'�H�# �2 #�
� .  
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�%& 2 .�'��(
� )�!��)*
 �����
� )� ����
���
 )+���,+���
� �� #��" �'�� 1�23' �� 4/7 = pH  

  

 ����2 .�
)+���,+��� )� ���� 
)�!��)* -�67�, 8963�:� ;
��<  
�:��( 
��DON-MMT  

���� �-	���-. ����   /	01
 �
	')4/7 = pH(   ���� 6��%�����
 �
	')2/1 = pH(  

��������
 ��  ���� � �0(  ���� � 6�  �9�+�
  ���� � �0(  ���� � 6�  Higuchi   

*H  948/0  947/0  87/0  888/0  877/0  947/0 

**H 1Cr0.3  955/0  956/0  988/0  991/0  991/0  979/0  

H1Cr0.6  904/0  905/0  988/0  989/0  99/0  996/0  

H1Cr1  858/0  866/0  964/0  953/0  954/0  998/0  

H1Cs0.3  987/0  988/0  967/0  926/0  935/0  987/0  

H1Cs0.6  920/0  923/0  976/0  951/0  953/0  984/0  

H1Cs1  964/0  968/0  999/0  982/0  983/0  962/0  

H1Al 0.3  982/0  983/0  976/0  991/0  992/0  978/0  

H1Al 0.6  885/0  889/0  941/0  977/0  980/0  979/0  

H1Al 1  984/0  987/0  982/0  997/0  996/0  972/0  

H1Eu0.3  936/0  936/0  865/0  948/0  958/0  984/0  

H1Eu0.6  818/0  836/0  944/0  903/0  917/0  975/0  

H1Eu1  885/0  893/0  955/0  873/0  889/0  966/0  

*H :D2MMT70 ) '  �7�(� +��Z(�  �	'*����*���1  
 ���*L	�*� ��*� 1��2 +L��  ���� �� %� �	
��
� F*�70 %O�� +(��& � � �� �&  ?�8 %��3(.  

Cr : 4��*���Cs : 4$ '*(��Al : 4R��	S"# T	�&Eu : �	Q ��
 L100-55  

**H 1Cr0.3 : �!�LC %� �	�>�. �>i� $# �� %� +(	'*����*���1  %�3/0 +� �8��..  
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��� /���& %����'2 ���� �)�#��Ar  #����H'@ �& C#���

���#)7 �	
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�� ��
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�3 #Y�&   �& V@
��
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�� 
�  �
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 �� ���& ����AZ2 b�6.� ��& &,� .  

Joshi  )
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��@ ��  ���,�.� 
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�,2 �),2�),;'� #)&�� C&
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 @ 
����� �&  /
@
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�2 /
Q %��'2 �� #)�,�  /�'8)Intercalation ( �& ���&
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Abstract 
Background: Donepezil (DON) is a reversible and non-competitive cholinesterase inhibitor and a 
well-known drug for treatment of Alzheimer’s disease. The main objective of this study was to prepare 
an oral dosage form of DON with gradual drug release characteristics in order to reduce the 
gastrointestinal side effects and increase patient compliance. For this purpose DON was intercalated 
into montmorillonite (MMT) and drug release was manipulated by inclusion of different polymers into 
DON-MMT hybrids.  

Methods: DON-MMT hybrids were prepared and the effects of drug concentration and temperature 
on drug loading were evaluated. To achieve the desired release profile, DON-MMT hybrids were 
dispersed separately into a solution of carbomer, chitosan, sodium alginate, or Eudragit. The resultant 
suspensions were spray-dried separately. The weight fraction of hybrid to the polymers was 1.0:1.0, 
1.0:0.6, and 1.0:0.3. All prepared nanocomposites were tested for drug loading capacity and drug 
release profiles. The surface morphology of optimized nanoparticles was analyzed by scanning 
electron microscopy. 

Findings: The highest drug loading (16.8%) was achieved by nanocomposites containing 2 mM DON 
prepared at 70°C (formulation coded D2MMT 70). The lowest drug loading (12.3%) belonged to 
hybrids coded D1MMT 25 prepared at 25°C. Among four polymers, Eudragit L100-55 and sodium 
alginate had more distinct effect than carbomer or chitosan on drug release from the DON-MMT 
hybrids. Cumulative drug release from nanocomposites coded as H1AL 1 was 34.0% and 18.84% in 
hydrochloric acid and phosphate buffer, respectively. 

Conclusion: Increasing temperature to 70°C could increase drug loading during the preparation of 
hybrids. Drug release rate from hybrids could be certainly manipulated by the presence of sodium 
alginate or Eudragit L100-55. 
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