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       This study investigated the development of thermosensitive gel of doxycycline 

hyclate containing zinc oxide. The characterization for chemical properties of typical and nano 
zinc oxide were investigated using FTIR, DSC and SEM. The effect of types and amounts of 
zinc oxide on antimicrobial activity were evaluated. The effects of zinc oxide, N-methyl-2-
pyrrolidone and doxycycline hyclate on the gel properties including gelation-gel melting 
temperature, rheology, syringeability, antimicrobial activity and the drug release were 
investigted. From SEM, the size of powder zinc oxide was smaller than that of micronized zinc 
oxide and zinc oxide BP, whereas the shape of tetrapod I and II were four needle like arms 
with pyramidal tips with various paticle sizes. The antibaterial activity depended on the size of 
zinc oxide. The increased amounts of NMP and zinc oxide decreased gelation temperature of 
the Lutrol® F127system. Whereas, the increased amount of doxycyline hyclate increased 
gelation temperature of the Lutrol® F127 system. The syringeability of samples showed to 
ease of administration into periodontal pockets. The syringeability of the doxycycline hyclate-
Lutrol® F127 system were increased as the amount of zinc oxide was increased, however the 
syringeability of them were decreased as the temperature was decreased. Incorporation of 
zinc oxide into the Lutrol® F127 systems prolonged the drug release in phosphate buffer pH 
7.2. Therefore, this development provided a potential gel system to delivery the drug into the 
periodontal pockets for the periodontitis therapy. 

Program of Pharmaceutical Technology  Graduate School, Silpakorn University Academic Year 2008 
Student's signature ................................................. 
Thesis Advisors' signature 1. ........................................  2. ....................................... 



e

50353202 : ����������	
�
�
����������

	�����	�� :  ��������������������
������!"#�$��/�$����® ���127/���	
��%	����&�	��/ 
 %��	'����%�'

������'  �#����(� : ���)�*����������������������
������!"#�$������(��%�      
�%	����&�	�������+��,�-�
%��	'����%�'.  �����
'�����1�4����
���)�6'  : ��.�7.��.6�����
      
�)���� ��+ ��.87.��.�!��
'  �����6��,$�"'.  177 #�-�.
 

       ���71�4���<��=����)�*����������������������
������!"#�$������(��%��%	��� 
�&�	�������+��,�-�
%��	'����%�' 71�4����4"+����	�����%��	'����%�'6�������+��
�               
%��	'����%�'
�
>�-�	�?���
@����
�����@��'� ���@����� ���	
���
	�A �	�?�����@�@��'���
���
� �������� �	��������� ��+��-���!���7�'����	���� ��+71�4�8���������" %��	'����%�'
�������� B ���C�6�D
�,
�<���?<��!���) 71�4�8����%��	'����%�'  ��(����������)
���
��          

��+
��(��%��%	����&�	�����	!"��,������� B �������$����® ��@127 ��-��� �!"#�$��������>#-
���������+�!"#�$��������#����#�� �$��,,����#� 	��������E>����F�� C�6�D
�,
�<���?<�       
�!���) �����<�71�4�����������

� ),����������%��	'����%�')������'��������(�����        
��
	���%'   %��	'����%�'��+%��	'����%�',�)� �"+��������)��%��	'����%�' I ��+ II ���$�����
��=��������-��	�-�
)��+��� ��+����������������C�6�D
�,
�<���?<��,	�����
���%��	'����%�'
�1<��
$���,������� �����"�����(����������)
���
����+%��	'����%�'����)����1<� ���>#-

�!"#�$��������>#-�����������+,,�$����® ��@127 ���� �"+��������"���
��(��%��%	���     
�&�	������)����1<� ���>#-�!"#�$��������>#-�����������+,,�$���� ��@127 �)����1<� 	���%������+,�����<
����E1�	��������E>����������
���-��$������1��������' 	���%������+,�����<����+,,�(��%�     
�%	����&�	��-�$�����)����1<���������"���%��	'����%�' ����+��������!"#�$���������     

�������%��	'����%�'>��+,,�$����® ��@127 ���>#-����������

�
������1<� �����<�         
	�
��������	�������������
���������!�"�	#$����	�
���%��#��&��%'�
����*	+
0���34%���
��
�	5�

6
8+
0���34��	�%� 
 

$�8�09���86�6�#��$%�9	

!       ��:;03�0�#���# !���0�#���#"0�+�	
              +<	�
"*	5� 2551

��#!>�9>����	"*	5�........................................ 

��#!>�9>������
#4���+
*	5��0�#��0��?4   1. ...................................  2. .................................... 


