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( ����! �� ���1��   A�S#�� 0�p"! ���

              q
�#S4 �� � �S
���� �S
�� \�S?�?[! �� �
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� ���)v( ,   ��������Sf &����*
�
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 u�b�!�� ���,��)rhGM-CSF()��( ,}V��,
P'(�����V

7V  ��SS����(�� ��SS#
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��S�� ��,Sb� ,  ]��1,SD2
)Sigma ,�>
��� (  +��1p<��S� �       �1S�� (� ���S
��i ��S�

�D��,2��D�!� ���!� 0�>	�)CnEOm, BrijsTM( e
�� 0���5J
)C16EO2( ,  e
��tJ)C18EO2( ,  e
��t�) C18EO10 (   e
�S� �

KJ) C9=9EO2) (Fluka ,���� (      A��81S�� ���� :�?[! �
� ��
 �1<�' ���H��� . ���� �
�� ,]PX     (� ��<�� `1,�� d�GY� � ��

Merck) &�*	� (���� �� ! .
 $�(��� �� !       \��4 ���_ �
r &����!����� W�� �� ��

  +<�
c�)z .(     +@,S� W�� �S
� ��      ySD1-� �	�S� ��S�
+��1><���/ ]��1,SD2) x��/�I}�/x�Iv�/��I{�/z�  � 

��/��  �	�� �4�� (   ��' �! �	�� �
�� .// �SD��   ��S1�	
              A��1S�� �S� �S	� ]PSX TU� � A�� 0X $�<��D2 g��!

  ¤B �� ��-@!  �
��' ���B  .        �S� �DS4�X �S��_ �(�� �
r
  &��G<�5 �SD��      �S>*� \�8,S< �<�S� �S1�	)PBS (  ���SX
  ��	�,��)IU/mLJ/ (  ��oC55         �S!����� �S?�H� A� \�S� �� 

�� .$�(���            �SY�� �� +a�S� �S
 \�S� �� �D4�X ���
    US� � ��!� \���X          ]�Sk-
 �� ��S�� \�S�	�
� ���S� T

 �� ���� �� .            �S� �S �� ����S� 0>S� � $�(�S�� 0�>"!
+����*�
  �./// �����  g��!   ���� ¥�>���>�� )HFX-

DX, Nikon, Japan(�SS� �SS����  .A�� A(��SS�� qSS
(�! ��
$�(���  �GS�	 �!�� �'������ ����� �D��� �� ��)Malvern 

Master Sizer,&�1,D��� (�	�
� ����+<�' ���H � .
            �S� ��	�,S�� ���S?� ����! :�?[! �
� 0X��� ���*! ��

   +S�2 (� A��81��   ��S�radioimmunoassay  IRIABiosource)

�
�D� ( +<�
c� $�%�� .      �r�� +@,� I��	�� \��	�
� (� T�
6//t/  ]��1,D2 (�  /       &��S�r���< &��S#a �S� +��1><���

             �! �S
� �S� :S�?[! 0SX��� �S�?� � C�-1�� u��#�  uS�2

Archive of SID

www.SID.ir



��
�P �Q��� ���� ������	 R��
 ����� S��	���	 T��	 {

�=�

$�(�SS�� ���1B�SS�+SS<�
 �SS���� �SS� .	�0SS� �SS
� C�SS-1�� 
&���r���<   A�� A(���� q
(�! �� u��#� ��I     �S
 0�p"! $�a 

      $�(��� �p
G�< ����
�� � ]��1,Db �����D� &����Y ���
 ��� �D4�X .        � ���pS���b�� \��S4 �� �p
G�< ����
��

�
��' ]�1#b �*"_ A���"� �� ��(�< &����Y ����� .
 ! ����     $�(�S�� �� ��	�,S�� 3�@1X� �4�� ���� �S� ,��
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 e
�� ���(���KJ�2���B 

 �	�^̂^9k:IU/kg.// �� ��(� ��	�,SSS�� ]�SSSD[� PBS

�2���B
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 $�(��� (�      +�� A�� A��� &�"� A�� 0�p"! ��� .  ���X ��
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Summary
Formulation of Insulin Containing Niosomes and the Effect of Their Oral Administration on Blood 

Glucose in Streptozotocin-induced Diabetic rats
Pardakhty A., PhD.,1 Varshosaz J., PhD.,2 Haghashemi V., PhD.3 and Rouhlamini A., PhD.4
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Multilamellar vesicles (noisome) of polyoxyethylene alkyl ether surfactants (Brij 52, 72, 76 and 92) were 
prepared using classic film hydration method. Vesicle formation ability of the surfactants was assessed in 
presence or absence of cholesterol. All used surfactants formed vesicles in the absence of cholesterol. 
Recombinant human insulin was used as a model protein drug to investigate encapsulation efficiency and 
release characteristics of the vesicles. The amount of insulin released in simulated intestinal fluid (SIF) and 
simulated gastric fluid (SGF) from Brij 92 vesicles was lower than the other ones. This vesicles also showed 
the highest protection of insulin against proteolytic enzymes, pepsin and trypsin. Diabetes was induced by IP 
injection of streptozotocin (65 mg/kg) in male wistar rats. Animals treated with oral niosome (Brij 52 and 
92)-encapsulated insulin (100 IU/kg) showed decreased levels of blood glucose and elevation of serum 
insulin, which in the case of Brij 92 niosomes the hypoglycemic effect was significant (P< 0. 05). 

Key words: Insulin, Oral drug delivery, Polyoxyethylene alkyl ethers, Niosome
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