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    �9� �9�& ?9H -
9, r�!J# 5��     O
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     '�9�& @9X0 !9*�!* �& �9��W# �0!� �*�\ ?%���p; ��&�2�
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99:�!�� ��%N�.99��99H��&�2� � <�' response surface  �
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, � �H' �2J� �& ��N6� �H' ���� �� !*' 
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M-1: ���� �1��E  

!*  !* �97�N����. �& w�
�� 5�� �������% 9�  !9H �� 1�

�F��!.� +�e   <&�9�� <���!� /!�ebb �� 9��   �& ���& /!9�

��&'  +��& �* ��#�Beb ���� ;�� =	 !%�   �� @97 � 
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 1L,�( /�2#�����      +�9�� 1<�9�T� +
9, 3��9, ��:!� �#

� -��
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�1��E  ����E ��
  

 �:�!�+���F��!. �* +
��� �8( <����%��.   '�9H

���4E !* ��%"� '�H!�G%� O�!\� �*����� � ���8* '�9H � 

  
9�&!� /�9W�� ���	����� +�,�( <���!� +���F��!. .  �9��

 ���.� /!� �� -&��%�� �* �:�!�SPSS   +�9��	 �ANOVA 

�.!� O��� �H�!� ��* �J��I� �8( . 5���P   �� !9%2N

>%E� +���0 �* /
� `� 3��&���� 
, �I�# .�7 �& 9�  !9�� +�

H��E� �����& ���H& -!2� O��� �* �� � �* 9�;��I� +�� 9� �

, � -�� 1Y���!���     -!92� ��9��!* � -&��	!9. 9�  �9# `qb 
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8��E>91�� �%1? ���T? ����:  
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 -�p%�& �� �&�7 w�!E +��� ��!%2�B  � �I��&ea   &�9* ����\

  �� �9I��& ��
�� �,6� �� @7 �%: �&�7 &���� !%D�* �& �

     -
9�H& +�9D� �9�� � 
9�&!p� w��E -�p%�&   5�9�� �9��*��

����� �&�7  �������� ���	 
,�*.  

8��E>91�� �%1? ���T? U9!�G  

 ����� V!,    �98( 1�9����& �&�97 
� =�"%�� �&

     � '!�697 �%"9� 1u!9� �9�8# � ?�I%J� ?��!# 5�� /�W��

�� +	 =��Z� '!�67 +��!(   
9,�*)qq .(   ?��!9# �9��!* �&

   +	 �� ���9: -
9�	 ��& �* �W�%� 1���	 ����� �&�7 '!�67

   ��&��9E!* '����9� '!�67 ?��!# �� �����& �&�7 ��� �� &�*

�T� �* ���' �H u!� �N' 8#����& -
, �' %"��  �97���� 

 -&�
T� �&]q/b ± BB/B 
�&�* .    ��9� �9* �9�2H� �;�J� ���

    �� ��9�	 ���9�� u!9� ��8# �& ?�I%J� ?��!# 5�� �%.!p�

�� !#��_,	 
��.  
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�� @7qb      +&!9� �9: �9* L��9��	 ��!X# ��#!�ebb 

 1
���#��# 
��� �* -�!2H ���	����� /!� ���� 
�!%�� 
���

��J� �* ?�
� O��*!� �* �  '�HB1q �a/]  '�H
��& �& �

  1��%"�pH   -&�
T� �&a  �#z <��T� � &�*   ��9��: '�H

��H +�
* � 3��, �p2H 
�&�* =��� ���� .�c2H� @7 �

-�R -��
�� �* ���H <���!� �E�� ��  
: �� !%D�* �  !%2� '�

 ��W�)e/b  �#e/q   !9%� �9��� ( �� /�9W�� �  <!9%�� ' �9�   '�9H

<���!� 1�X���. -�R -��
�� �* '�H  '�e/b   �9#C/q    !9%� �9���


�
, r��� <��� &���.  

-��	!. ��8# �*      
9: �� !9%2� � !%9D�* 
9��& �* ���H

 ?�
� O��*!� �* ��W�)Be   �9#eb  
9��& (  �9��!* �pH 1

  O��9� �* ?�
� O��*!� �* 
��&  1�H +	 ��.��, � ?��

qe  �#ae  &��� 
��&  
9, r9��� <��� .    M��9(� !��9� 
9��&

        ?�
9� O�9�*!� �9* �9* �98�	 ��9J� ��9�� !* ��� L,�(


�&!� ����T�.  

;�I� � r*��� ���!* �*�H �   |9��� g�� �& �� -&��%�� �

  <�%���99� -
99���)C 1� ( O��99J. ?�99J�� '& �)qB1q] ( �&

�H -&���!.'     -&���!9. �& -
9��� |9��� g�� �&!H �� +�,�(


, -&��%�� . 9�c2H� -
9����G; �� �      <�9X��� ���9#� �9�7 '�9H

abbb  �zbbb -&��	!. 1��%"� '�H
��& �&   �9��%"� '�H

 <�X��� ���#� ��7 1�8�	 ��* �� � 
, �%E��abbb  +���� �*] 

�.!� ��!� <��� &��� 
��&.  
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 ���% =��->? �@�5 ���� ���% =��->? �@�5 ����AA��@- =��@- =��))==  )*+)*+AA 

 

�1��E ����@�- ���>�� ��
  

��
�W C!1D �����  

 -�R -��
9�� �* '�H +���F��!.  '�C/q   9%� �9��� �� 1!

 '!H�{ u��E !��) � ��!* �Z� �* �"D� �;���!� �X,

���v � &!� +�
* '�&�7 �;�: �%,�
� (  
9�&�* !9%8* ��I* �� .

    -�R -��
9�� �9* <�9��!� �9� ���H +���F��!. ���2y  '�q�/q 

  '�9H <���!� �� !%8* '!H�{ u��E !�� �� 
�%,�& !%� ����

-�R -��
�� �*  '�e/b 
�&�* !%� ���� .*��*  �9���� !9�� �� ���! 

+���F��!. '!H�{ '�H  '�HqC   �9#qx   1��!9#!*qb   �9#qz 

 � ���%�q  �#x ���4E ��!# ���y�H � 
�&�* ���& ��.  

M-1: ���� �1��E  

�%���!* L,�( +��� +���	 ['  9�F��!.�  �& �9H +�

 <�
(a ��� -
�	.  

 8��FG =���T? ����: ��
 �1��EpH   ��!�B��? �

�
 ;1�!��  

�99%�� [+�99��	 �99H' �# 1'!�6997 +�99�!(�99� �pH  �

�7���
'  <�9��!�   �!9*  �9H'  9�F��!.�+�   �9H'   � �9�%"�

   1 5�9�� �0!9� ��9��# +���	 [��%�  ���c2HpH   !920 �

   +�9��	 �� -&��%9�� �* 1
���ANOVA     ��!9� �9J��I� &��9�

�.!� .�%��     '�9H��&�2� O��9� �9* �9��: [response 

surface q  �#e ��� -
, -&�& L��2� .  

�
�O� �1��<1��� 8��FG  

   +&�& ��!99� s�!%99,� �99* �99* �99H��&�2� �99�� '�� ��

-&�
T� S��7 ���8* '�H  � 
, �"D� -&�
T� ��!%8* 1�HB 

 +���F��!.A  �B   94"D� �9� �D� ��8# � ����#  '�9H � 

 <�
( �& �H +	e ��� -
, -&��	 . +�9��	 @A�   /�F '�9H

       '��9$# [��9%� @A9� � 
9, /�9W�� �98�	 '�� !*  �� �9��:

factorial design 
, �J��I� �*!W# [��%� �* .   [��9%� �9��

 <�
( �&z 
�� -
, -&��	.  

�
�O� �1��<1��� ��
�W C!1D %12O�  

  Y9�� �9���0 +&��.� �� @7   ?9�� 1 -
9�H&   � -
9�H&

!�,  �� +���F��!. � -
��� ��qb   �W�9� !9��  ����& !��  

� �99* �99(�# �99* � 
99,99�!99%8* �99N ��99�F��!. ��+�  !99�� ��

�����&��F��!. 1����� � �N &�*�p���%�� � 9�   �9* -
9, -&�& ��


990 &� &��99� 
99,�* !99# `1 99�F��!.� +�B    +��99�0 �99*

�F��!.��  "%�� +��.!�� ��:!� �� 
�&!� .   <!9%�N @A9�

�H'   ����2�9, �9X���.  �� !9* /�F'   
9, /�9W�� +	 . �9%�� [

N�:�     ��A9�	 � -
9�H& ?9�� 1 Y9�� +&��.� �N &�* +	 �� /�#

!H�{ u��E &��8* }0�*' 0 �& �%D� -&��	!.�   !9\� <�9: �

���� �%� !*�& [� �9H <!%�N !p'   ����2�9, �9X���.   �%9,�
�

��� .  
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;��:X :�1��<1��� ;���1���� �H!�P �! �%�Q��! �� ��- ��OG ��
  

-��2,  

+���F��!.  

L,�( M��(� ��J�  

    +���F��!. �N �*

)
��&(  

 ��J�DCP   

 <�%���� �*

)
��&( 

-�R -��
��  '�  

)mm(  

-��2,  

+���F��!.  

L,�( M��(� ��J�  

    +���F��!. �N �*

)
��&(  

 ��J�DCP   

 <�%���� �*

)
��&( 

-�R -��
��  '�  

)mm(  

q  B/B�  b  e/b  qe  C/�a  eb  q�/q  

B  e/ez  b  e/b  qz  B/B�  qbb  q�/q  

]  C/�a  b  e/b  qC  e/ez  qbb  q�/q  

a  B/B�  eb  e/b  q�  C/�a  qbb  q�/q  

e  e/ez  eb  e/b  qx  B/B�  b  C/q  

z  C/�a  eb  e/b  Bb  e/ez  b  C/q  

C  B/B�  qbb  e/b  Bq  C/�a  b  C/q  

�  e/ez  qbb  e/b  BB  B/B�  eb  C/q  

x  C/�a  qbb  e/b  B]  e/ez  eb  C/q  

qb  B/B�  b  q�/q  Ba  C/�a  eb  C/q  

qq  e/ez  b  q�/q  Be  B/B�  qbb  C/q  

qB  C/�a  b  q�/q  Bz  e/ez  qbb  C/q  

q]  B/B�  eb  q�/q  BC  C/�a  qbb  C/q  

qa  e/ez  eb  q�/q          

  

 ;��:Y :�%��Z� � [#�I� ��
��N�� �
 �E \��]� ��
  

 �I%J� !�G%�(x)  
����#  

 -&�
T�(Level)  

q+  b  q n  

X1  
�* L,�( '��(� ��J� 

 +���F��!. ��)
��&( 
C/�a  e/ez  B/B�  

X2   ��J�DCP  <�%���� �*)
��&(  qbb  eb  b  

X3  -�R -��
��  '�)mm(  C/q  q�/q  e/b  

  

;��:^  :_��?  �
)��I�!� ��
��N�� (�
 �E �
�O� �%��Z� �  

 S��7) �%J*�� !�G%� ((Y)  ����#  ���8* -&�
T�  

Y1 
5��� �0!�   (g/sec )    �� !%2Ne/q  

Y2  pH  ]  �#e  

Y3  �J�� !20  '�)  ���(   �� !%D�*e]b  
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 ;��:c  : M-1: ����  �1��E d����)F� 	!�Z�!� ��± ��f���8(  

-��2,  

+���F��!.  
 +���)����\(  

-��2,  

+���F��!.  
 +���)����\(  

q  qa/b±a]   qe  Bx/b ± ]�  

B  qa/b ± aB  qz  b�/b ± bC/a]  

]  qa/b ± ]C  qC  b�/b ± bC/aB  

a  qz/b ± aa  q�  bb/b ± ]C  

e  bb/b ± a]  qx  b�/b ± ]]/ae  

z  Be/b ± ]x  Bb  bb/b ± aB  

C  bq/b ± BC/aa  Bq  bx/b ± bC/]e  

�  BB/b ± ]/aa  BB  b�/b ± q]/ae  

x  qa/b ± ]�  B]  qa/b ± a]  

qb  bx/b ± e/aa  Ba  bb/b ± ]�  

qq  qa/b ± B/aB  Be      aq/b± �C/aB  

qB  qa/b ± ]z  Bz  qa/b ± aB  

q]  BB/b ± ]]/aa  BC  qa/b ± a/]C  

qa  qa/b ± B/aB     

  

 ;��:g :�1��<1��� V�h]S� �
�O� ��
  
+���F��!.  M��(� ��J� 

L,�()
��&(  

 ��J�DCP �* 

 <�%����)
��&(  

-�R -��
�� '�)mm(  �� !20�
  

)���(      

A 35  10  4/1  535  

B  45  10  7/1  530  

  

;��:i :�I��#�  _��? �1��<1��� ��1jG � ����G ��
 �
�O� ��
  

-&�
T�  ���8* 

 S��7  

 [��%�

�*!W#  

     [��%� 

L�7 ���*  -
,  

S��7 g��  
+���F��!.  

e/q≥  zC/q  Cxba/q  Y1 (g/sec)  qx=]e
��&  

Bx=qb
��&  

]x=mma/q  
A 

e n]  �C/a  x�Be/a  Y2  
e]b≥  exb  eze  Y3 (days)  
e/q≥  qa/B  abq]e/B  Y1 (g/sec)  qx=ae
��&  

Bx=qb
��&  

]x=mmC/q  
B  

e n]  C]/a  xa]e/a  Y2  
e]b≥  eCb  eeq  Y3 (days)  
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kZ�  

 /
0 ��;& �*   ���	���9�� �� �9����& �X, ��� &�(�

     ��90 �& � +�9,�( �9����& �_9, +&�* =�6( ���c2H �

�_D� LH�� +�X�� <�:  '�9H     3!94� �� �9,�� �9,����

?�24# +	 
��( �_,   +�,�( <���!� ��8# � +���F��!. �*


, �%.!� ���	����� .  

��� �%.!� !�� �& �* � '�!* ���  
9� �& L,�( &�W

 1+�,�( -&���!. � &��& O��!y '��* � '
��� r*��� &�(�

   �9* +	 +�9�� O
� LH�� � L,�( O
, L���.� �.!� ��

    9����& -!\�9� -&�9� <>9T�� �0!� L���.��    &��9� !9p�& �

�� 
2� +���F��!. �& &�(�� ����(   �9��!* �* /�
�� 1
��

 ����# � �;�J� ���pH   -!\�9� -&�� <>T�� �� ���: <��T�

��� r*��� -�!2H �*
�&!� '��* � '
 . ����� �* ��:!� ��� �&

+��!( O�!��G# ���!*  �& ���	����� +�,�( <���!� '!�67

-
����G; ��d: +���F��!. 1��%"� '�H   !�&�9I� '��: '�H

 <�_�>� ���#� ��7 �� O���%�abbb  �zbbb     
9�&!� �9�8#

)qa.(  

+���F��!. ��� �&   '��9* r*��� � -!\�� �&�� ��
I� �H

�� � �I. � &�* �*�D� '
�PEG    �.�9y� �9�%"� !�&�I� �&

�� +���F��!. ��8# �� @7 � 
�&!�  +�9�!( !�� �� �H   '!�697

    &��9� �9�� u!9� -�p%�& @X�!#�� � ���� �* ��
��J� �

  
99�%.!� ��!9� �9��!*.    �99:�!� '��9�	 5�� �� -&��%99�� �9*

99999N�.9�99999��N <����% )design full factorial(  1BC 

!� +��99�F��!.
99, �99�8# � �99:� . ���992# L99,�( +�99��

+���F��!.  �& �p2H !�� ��� �� � &�* �I��& `� �� !%2� �H

 �& -
, !�R ��W� -&�
T�BP  
�%,�& ��!�)qe(.  

     -�R ���
9�� � Y9�� �%E��9�X� �9X��� �9* �(�# �*  '�

<���!�     �9�8# �� @97 &��& ��92�* 5!�67 '�� �28� !�\�# �H

+���F��!. <���!� 1�H & �H   '!H�9{ ~�9T; �� ��� -�p� 
� �

<���!� 
, -
H�D� � 
�%.!� ��!� ���!* &��� H ���
�� �* '�

-�R ���* '� '�H ����4E!# 
���& '!%8* '!H�{ .  

 ?8� '�H!%����7 �� �X� �� �%X� ��� �%.!� !�� �& �*

-&���!. �* V�*!� �� =��Z� ?�� �%,�& 1+�,�( '�H  1
,�*

+���	�� ��!. ��� ?8� '�H�� -&�   ?9�� ���!* +���	 �* +��#

&!� -��,� .+���F��!. �� 
� !H  '�Hq  �#BC    ?9�� !�� ��

 
�%.!� ��!� ���!* &��� -
��� 3!4� &�� 5!�67 -��
�& �

   M��9(� '!%9D�* ��
I� '��: 1-&��	!. �� !H 
, -
H�D� �

=��Z� +	 ?�� 1
,�* <�%���� � L,�( ��� !# .  -&��%9�� �*

<�
( �� ANOVA  �& L9,�( M��(� 
� �& 
, -
H�D�

 &��
� '!�67 +��!( !* '���* !�\�# +���F��!.)P >0.05 .(  

     �H��&�2� �* �(�# �*'  response surface  9��   +��9#

G# �& L,�( M��(� ������ �0!� !� 9J* !\� 5�� 92N ��� 

� � 
���&�
: �* !\� �' � �N ��� ?N�    3!9� +	 �� +��9#

&!N !�� .�2H� �� +	    �9* O��9J. ?�9J�� '& ��J� &��& �

-�R -��
�� � <�%���� <���!� '� �� �H  
,�*) ��&�2�q.(  

%� ��N6� ��&�2�  ���� �%.!� �W�     �9�!H  �9N &�9,

-�R -��
�� <���!� '�      � 5�9�� �0!9� 1
9,�* !9%���* �9H 9� �

��.���,�& 
H��E L .�� �& !�%�� r*��� �& �� +	 �*  �Z� �

��� &��� 9��' 8# 9� �  &!� !9NR <�9��!� 9�  ���9E ?9H -
�  &��&

)qz1qC .(99�c2H�99��!* �& �� �99H'  �� -&��%99�� �99* �%99,6�

!y � ��N �E�, ����T���H <���!� !���H  '    -��
9�� �9*

� -�R' � O���%��%� �� -��
�� ��!H �N ��� -
, ���: �W

� -�R' ;���!�� *�!( 1
,�* !%D�67 +��!' * +	�  
9H��E !%D

��!* �* �N &�*� ���� �T� !�%�� r*��# �0&� ��� 9� 
�   &�9,

)q�.(  

  �c2H�  ��9J� �� !H �DCP   ��9� �9*�* <�%�  !%9D

� �0!� 
,�*�� �H <���!� 5��* ����� !%D .���  �9c�	 �* �

 !\� +���0 �* r*��� �& DCP��.� !*�!( L 9� 697 +��!'   !9NR

���E ?H -
,� &��&)qx 1Bb 1Bq.(  O��J. ?�J�� '& !\� ���

<���!� �&  '�H-�R ���
�� �* !%_��N '�  �9�� !%2N . � �9* 9� �

<���!� �& �N O���  -�R ���
9�� �* '�H    L���9.� 
9��� '�
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 ��J�DCP        L���9.� }90�* '!9%2�  �9, �9* <�%���9� �*

�� 5��� �0!� -�R -��
�� ��!H � &�, ���* '�    &�9, !9#

 ��J� !*�!* �& 5��� �0!� ��&�2�  �,DCP  <�%���� �*

�� !%D�* ��� &�, .*& O���0 ��%�� !p� � -�R -��
��' *�  !%9D

��.� &�,� ��J� LDCP  ��� �*�* !\� <�%�!%D' ��.� !*� L

� �0!��&��& 5� .� ���c2H� %� +��#�    �9N �9N �9.!� �W

 � -�R -��
9�� !\�' G# �& 9�� � �0!9� ! 9�* 5��   !9\� �� !%9D 

DCP��� +	!* . ��&�92� �* �(�# �*B      �9N �9�� +��9# �9�

,�( M��(� 
��& ��!H   ���	���9�� +�9,�( <���!� �& L

 &�, !%D�*pH �� ?� +	 &�, .  !9\�  �9�� �%�;�    �9*�� +�
9��

� ��:>���J .    !9* L9,�( M��9(� ��J� !\� &��� �&pH 

� !NR�2H� �%_� �� L9,�( M��(� <>T�� �* �N &��& � ) 9*� 


� O��*!N��� 1?���#��# 
��� 1`�� 
�!%� ��J� �* `a/] 1 

B �q  (-!\�� -&�� +�
* & ���&��.� !p�    9T� 
H�9, 1�9H� �

���
' &�*��!*��* 1?�%� ��� �%.!� �W�   � �9N &�9, 9� &��9� �1 

T��N
�� �� �� ���
'  9��  
9��N .  92H �9*�;& � 9� ��9.� �� L

   9�F��!. �& L9,�( M��9(� ��J�� 1+�pH     ��
9I� �9* ��

��(� G#��� !� 
H& . &�(�DCP  �98�# �*�� � �& 9�  ?9N +��

��.� }0�* L,�( M��(�� LpH � �*�� U
�� +��� &�, . ��

.!�� ��.� �*� ��J� LDCP  ��� �*�&�
: �# <�%' )ab   �9#

eb 
��& (��.� 
H�,� LpH %JH�  ��9.� +	 �� @97 � ?� L

��\�# ��J� ����
�� !� G# !*��O�!pH  &��
� .  -&��%9�� �* ���
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Abstract 

Background and Objective: Glucosamine is a natural amino sugar that can prevent demolition 

in osteoarthritis. Considering the advantages of effervescent form of drugs, including 

attractiveness of effervescence and easiness of consumption, it was decided to formulate this drug 

as effervescent granules.  

Subjects and Methods: Flow, compactibility and solubility of the glucosamine powder were 

primarily tested. The experimental design was utilized to evaluate the effect of formulation 

factors on glucosamine granules. Using the cupermental drawing, 27 effervescent formulations 

were produced by dry granulation method. Independent variables were ratio of effervescent 

materials, ratio of dicalcium phosphate (DCP)/Mannitol and particle size and the responds were 

flow rate, pH and shelf-life. Using the common points of optimum responses, the best formulation 

was chosen and after physicochemical considerations, sweetener, colorant and flavoring agents 

were added. 

Results: Glucosamine powder had poor flow and compactibility characteristics while dissolved 

readily in water. Altering the ratio of effervescent materials had a little effect on flow rate, while 

the ratio of DCP/mannitol and particle size were more effective. All of the independent variables 

affected the shelf-life significantly while the ratio of DCP/mannitol was less effective. 

Conclusion: Factorial design was a proper method to achieve better results of glucosamine 

formulation in a short duration of time. In conclusion, considering the results of physico-chemical 

aspects, the formulation containing glucosamine, sodium bicarbonate, tartaric acid, citric acid, 

dicalcium phosphate, mannitol, PEG4000, aspartame, Tomate red as colorant and aromatic 

orange as flavorant, with the expiration date of 530 days was chosen as the best formulation. 
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