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��	�:.2?*�*4@%ก�������@� (Medicine printing) .1E�3�F��G�.2?*�*4@%2%� Hก�I���1�&@!ก��G/J
.��%@�."��/"�+K�2%��%?#����L�@I�G�ก��กI�3�(M��(MN�@�(J#@*1��ก��0�ก?N���#.�N�� OHJ#�0�@0F��%?#��
��G02%�0&�I�.2?*�*4@%�%P��1�&@!ก��G/JG�ก����$���I���5�OL�QR4��4&4�@G�1�ก  #0
�	�!�#�ก�� #1��:  G/Jก�� 
(gum) 0�ก.�4T(�&M�� (Tamarindus Indica Linn.) .1E����กLNQR4�� UN��5�2N4 (Sorbitol) .1E����.����
?#��@Y(3@!L�MN�QR4�� (Plasticizer) �4&G/J2%*NQR44%� (Theophylline) UF��.1E�@��J��55�����4�5��OL�QR4��
��ก�� #1��: 0�กO4ก��2(�N5?!+��5���./��ก4MN��OL�QR4���5#L�.�Y�N.����1����+UN��5�2N42I�G3J
�OL�QR4������� 3�ก�N_(J��กMFP� �%?#��.3�%@#��กMFP� ��L.�Y�N.����1����+ก���5#L�3�ก�N_(J�JN@4� ?#��
.3�%@#4(4� *(@1����+MN�ก���4&UN��5�2N42%�.3��&��?YN�JN@4& 3.5 *(@�PI�3��กMN�ก�� �4& 97:3 
MN�ก���LNUN��5�2N4 0�กO4ก��2(4N� FTIR �5#L�@�2%*NQR44%��4&ก��_�L�%ก��.14%�@��14�*?����J���4&
_�L.ก�(1e�ก���@��LNก��34��0�กOL��ก������� ก��2(4N�3�1����+@�2%������4�QR4���5#L�.2?*�*4@%ก��
�����@���P��%?#����L�@I�G�ก��������4&����� 2I�ก�������@�UPI�5��.#+.(��_(J.�Y�N.����1����+@� 
�OL�QR4��ก��2%������@������ 14(14LN@@�.ก���JN@4& 80 MN�1����+@�2%�14(14LN@2�P�3�(G� 3 ��2%��ก
(*(@@LN) $�2���ก�� #1��: 0�ก���O4ก��'Fกf�#�0�@��(�G3J.3T� F�?#��.1E�_1_(JG�ก��1�&@!ก��G/Jก��0�ก
�&M����J���OL�QR4��4&4�@G�1�ก.�Y�NG/J�����@�G��H1�55�N����� 
  

"	�$	�"�3: �����@��55�N�����, @�.��%@��I�3��55!??4, �OL�QR4����ก��#G�1�ก, .�4T(�&M�� 
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Development of Theophylline Orodispersible Film Fabricated by 2D 
Printing Technique 

Tanikan Sangnim1, Phattraporn  Sthiraphan2, Panuwat  Teerasaksopon2, Supanut  Treewechvinit2, Kampanart    Huanbutta 3* 
 

Abstract 
Introduction: Medicine printing is one of the technologies which has been applied to 

prepare the pharmaceutical product. This precise technology can scale the size of medicine. 
Therefore, researchers are interested in this technology to develop the orodispersible film. Methods: 
In this study, seed gum from Tamarindus Indica Linn was selected to use as film former and sorbitol 
was used for plasticizing purpose. Theophylline was chosen as a printed model drug. Results: The 
results of the film mechanical properties indicated that increasing of sorbitol enhanced film flexibility. 
On the other hand, increasing gum portion leaded to tough and stress film. The proper amount of 
gum and sorbitol to prepare film is 3.5 % w/w gum and 97:3 sorbitol. The FTIR result revealed that 
there was no interaction between theophylline and gum after printing process. Drug loading study 
expressed that printing technology is very precise since the loaded drug on films accurately 
increased when the drug printing was repeated. Moreover, the in vitro drug release from the drug 
printed film reached 80% of total drug release within 3 minutes.  Conclusion:  These results showed 
that the gum from tamarind seed shine possibility of the gum film application to be potential printing 
substrate for the 2D printing technology.   
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��	� 
.2?*�*4@%ก��O4��@�G�'�#��f2%�  21 �%

��#*�J��HLก��O4��@�2%��%?#��0I�.��&ก�5OHJ1~#@G���L4&
5!??4.�Y�N4(?#��.�%�@�G�ก��.ก�(O4MJ��.?%@��4&.�Y�N
.����1�&��2��"��G�ก����กf� .2?*�*4@%ก�������@� 
(printing medicine) .1E�3�F��G�.2?*�*4@%2%� Hก�I���
1�&@!ก��G/J.��%@�."��/"�+K�2%��%?#����L�@I�G�ก��
กI�3�(M��(MN�@�(J#@*1��ก��0�ก?N���#.�N�� 
(Buanz and Sauders, 2011) �H1�55�I���5@�2%�_(J0�ก
.2?*�*4@%�%P����� ��$��NNก��_(JN@L��34�ก34�@*(@
�H1�55ก�������@��55�N���������� �I���(�(�14�
�4&��$��.��%@��H1�55�OL�QR4��4&4�@G�/LN�1�ก_(J 
(Orodispersible film) (Planchette et al., 2016) UF���%
1�&*@/��G�OHJ1~#@ก4!L�2%�_�L����� ก4Y�@�.�T(_(J ./L� 
OHJ1~#@�H�N�@! OHJ1~#@.(Tก OHJ1~#@2��0�� �4&OHJ1~#@3�(��� 
�H1�55MN�@�2%�.1E��OL�QR4����P�2I�G3J.ก�(?#���&(#ก
G�ก����51�&2��.�Y�N�0�ก_�L�JN�G/J�PI�/L#@G�ก��ก4Y� 
(Genina et al., 2016) �OL�QR4������� 4&4�@_(JN@L��
�#(.�T#��P���LG�1�ก/L#@.����N����ก��4&4�@MN�@��L�O4
G3J @� Hก(H(UF�.MJ��L��ก�@_(J��กMFP� 0�ก?!+��5���MN�
.2?*�*4@%ก�������@�2%�กI�3�(M��(@�_(J��L�@I�
����� �I���1�&@!ก��G/Jก�5�I���5@�2%��%(�/�%/L#�ก��
��กf�2%��?5 (Narrow therapeutic index) ./L� #�Q�4�� 
(Warfarin), (�0�NกU�� (Digoxin), Q|��4*2N%� (Phenytoin) 
�4& 2%*NQR44%� (Theophylline) .�Y�N4(*Nก��ก��.ก�(O4
MJ��.?%@�0�กก��_(J��51����+@��H�.ก�� *(@���#�0�@�%P�%
?#����G0G�ก���I�@�2%*NQR44%�.1E�@��J��55.�Y�N�0�ก
.1E�@�2%�G/Jก��N@L�����L34�@���*���@�5�42��#_1 
*(@.}��&OHJ�H�N�@!2%�.1E�*�?1N(N!(ก�P�.�YPN����L#�G3�L0&
_(J��5ก����กf�(J#@@�/��(�%P�4&�JN���51�&2��2!ก#��
.�Y�N?#5?!�N�ก�� M��(MN�@�.1E�����2%��I�?�� .�Y�N�0�ก
@�/��(�%P�%M��(@�2%�G/JG�ก����กf�Gก4J.?%@�ก�5M��(@�
2%�2I�G3J.ก�(O4MJ��.?%@�2%�N�����@ F�/%#�� *(@M��(@�2%�

.3��&���I�3��5OHJ1~#@G���L4&��@��P�_�L.2L�ก�� �4&
M��(G�ก����กf�MN�@���P�_�L����� ?�(.(�_(J0�ก
�PI�3��ก N�@! �4&.�'MN�OHJ1~#@ 0F��JN��%ก����(����4&
1��5M��(@�N@HL.��N.1E���@5!??4 (Patrick and Bagdan, 
2001) UF� �G�N(%��%���#�0�@2%��I�@�2%*NQR44%���
1�&@!ก��G/Jก�5.2?*�*4@%�����@��4J# ��L_�LG/L�H1�55
�I���5�OL�QR4��4&4�@G�/LN�1�ก��L.1E�G��H1�55MN�
ก���� ���4�5��OL��N���5/��(�% �H��! � (Porous 
substrate) (Sandler et al., 2011) ?+&OHJ#�0�@.3T�
?#���I�?��(��ก4L�#0F�_(J�I�@�2%*NQR44%���.1E�@�
�J��55.�Y�N2(4N�3��"�#&�4&�H���I���52%�.3��&��
�I�3��5.��%@��I���5@��OL�QR4��4&4�@G�/LN�1�ก(J#@
.2?*�*4@%ก�������@�G��H1�55�N�����4�5��OL�4�5�
�OL�QR4��2%�.��%@�0�กก��.�4T(�&M�� UF��.1E�*�4�.�N��2%�
_(J0�ก����/��� �%?#��14N("�@�H��4&3�_(J�L�@G�
1�&.2'_2@ 
 
 

 #0
�	�!�#�ก�� #1�� 
ก��!��
����ก���#
 
�I�.�4T(�&M��_1N52%� 80 N�'�.U4.U%@� 30 

��2% �ก&.14YNก3!J�.�4T(�&M��*(@ก&.2�&.�4T(G3J��ก 
.34YN.�%@���L�L#�2%�.1E��%M�#(J��G�  34��0�ก��P�5(G3J
4&.N%@(*(@.?�Y�N�5(��!�_��  �I�O�2%�_(J_1��L�OL��.?�Y�N�
��L�N��*����� *(@G/J�&�ก��M��( 355 _�*?�.��� 0�ก��P�
�I�O�ก��2%�OL����L�.กT5G��HJ(H(?#��/YP� .�Y�N�I�_12(�N5
�LN_1 

ก��!��
��$����������
������
�
$	�c��
!�d�c�eก�#��� (Ink preparation) 

����@�2%*NQR44%� 830 ��44�ก��� 4&4�@G��PI�ก4��� 

100 ��44�4��� �4&�I�_1.����ก��4&4�@*(@G/J.?�Y�N�4J��
?#�� %��H�2%�?#�� %� 50% N!+3"H�� 37 N�'�.U4.U%@� ��� 
15 ��2% 34��0�ก��P��I����4&4�@@�2%*NQR44%�2%�_(J��.2
4� ���PI�3�FกMN�.?�Y�N�������N�����0�ก��P��I��OL�
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N&4H��.�%@�3LN ���PI�3�Fก_#J.�Y�N1�N�ก�����  
ก��!��
����������� 
.��%@����4&4�@O�ก��0�ก.�4T(�&M�� ?#��

.MJ�MJ��L�� � (�JN@4& 3.5, 4 , 4.5 �4& 5 *(@�PI�3��ก) �4J#
�I����4&4�@O�ก��0�ก.�4T(�&M��2I�ก��3�!�.3#%�@�(J#@
.?�Y�N�1���.3#%�@�2%�?#��.�T# 7,000 �N5�LN��2% .1E�.#4� 15 
��2% G�L���4&4�@UN��5�2N42%�?#��.MJ�MJ��JN@4& 10 *(@
1������*(@?�(���4&4�@ก���LN���4&4�@UN��5�2N42%�
��(�L#� 100:0, 99:1, 97:3 �4& 95:5 *(@�PI�3��ก �I�
���4&4�@O�ก��0�ก.�4T(�&M��_1ก#�(J#@?#��.�T#�N5 
600 �N5�LN��2%2%�N!+3"H��3JN�.1E�.#4� 5 ��2% .2
���4&4�@4�G���L������4J#�I�.MJ��HJN52%�N!+3"H�� 60 
N�'�.U4.U%@�.1E�.#4� 18 /��#*�� 4Nก�OL�QR4��NNก0�ก
����� �4J#�I�_1.กT5G��HJ(H(?#��/YP� 

ก���#����� 
.��%@����4&4�@@�2%*NQR44%�?#��.MJ�MJ� 5 

��44�ก����LN��44�4��� �I�_1.2G�L ��3�Fก�%(I�MN�
.?�Y�N������ �I��OL�QR4��ก��0�ก�&M����@F(_#Jก�5
ก�&(�f�4&�I�_1�����M��( 2x2 �����.U���.��� 4x3 
�����.U���.��� �4& 4x5 �����.U���.��� *(@0&����� 1, 
3 �4& 5 UPI� ��L4&?��P�2%������UPI�0&�����UPI�3L��ก�� 5 ��2% 
.�Y�N�NG3J�OL�QR4���3J�กLN�0F�2I�ก�������UPI� 

ก�����!�#�"2g$�
��#h����������������
��������ก 

�OL�QR4��2%� Hก.��%@�_(J�4& Hก�����(J#@@�
�J��550& Hก�I���2(�N5?!+��5���./��ก4MN��OL�QR4�� 
*(@#�(?#��2��LN���(F� (Tensile strength) �4&�JN@4&MN�
ก��@Y( (Percent elongation) (J#@.?�Y�N� Texture analyzer 
(TA. XT plus, Stable Micro Systems, UK) 0�ก��P�#�.?��&3�
4�กf+&��+-��MN��OL�QR4��4&4�@G�/LN�1�ก*(@ก4JN�

0!42��'��N�.4Tก��N��55�LN�ก��( (Scanning Electron 
Microscope: SEM, LEO1450VP, LEO, UK) 

����! ��ก����ก�� h����������ก��
 #!"���c�ก��������������ก1�ก��������� 

ก��#� .?��&3�.#4�2%� G/J G�ก����ก��#MN�

�OL�QR4�� (Disintegration Time) �������-�� USP 36 NF 
30  ก��#�.?��&3�ก��14(14LN@��#@�NNก0�ก�OL�QR4��
4&4�@G�1�ก1�&@!ก��#��%0�ก���#�0�@MN� Aliaa N. 
ElMeshad �4& Arwa S. El Hagrasy (ElMeshad and El 
Hagrasy, 2011) *(@G/J.?�Y�N� Dissolution apparatus II 
(Paddle apparatus) �4&G/J���4&4�@QN�.Q�5�Q.QN�� pH 
6.8 1����+ 250 mL .1E����4&4�@ก4�� #�(1����+@�
(J#@.2?��? HPLC 2%�?#��@�#?4Y�� 280 ��*�.��� 
 

��ก�� #1��   
"2g$�
��#h������������������������ก 
?!+��5���./��ก4MN��OL�QR4��.14%�@��14�_(J

���N�����L#�MN�UN��5�2N4�4&?#��.MJ�MJ�2%��L��ก��
MN�ก��0�ก�&M��G��L#�MN�N�����L#�MN�UN��5�2N4G�
�I���52%���ก�L��ก�� �5#L�N�����L#�MN�UN��5�2N42%���ก
MFP��L�O4G3J�OL�QR4���%?L��N(H4��?#��@Y(3@!L�2%�4(4�(��
��(�G��H12%� 1ก. UF����(� F�?#���MT�2%�4(4�2I�G3J3�ก�N
_(J�L�@MFP� �4&�%?L��JN@4&ก��@Y( + 0!(��ก3�ก2%�.����MFP�
UF����(� F�?#��.3�%@#MN��OL�QR4��2%�.����MFP�   G��L#�
?#��.MJ�MJ�MN�ก��0�ก�&M��2%��L��ก�� �5#L�.�Y�N.����
?#��.MJ�MJ�MN�ก��0�ก�&M��G��I���50&2I�G3J�OL�QR4��
�%?#��.3�%@#2%��JN@4��4&�%?#���MT�2%�.����MFP�3�ก�N_(J
@�ก(����(�G��H12%� 1M 
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ก 

 

M 

 
����
i 1 ��(�?#���������� (ก) MN�?#��.?J��4&�N(H4��?#��@Y(3@!L��LN?#��.MJ�MJ�MN�ก��G��I���5 �4& (M)    

                          ?#���������� MN�?#��.?J��4&�N(H4��?#��@Y(3@!L��LNN�����L#�MN�UN��5�2N4 
 

ก�� #!"���c���ก?g�$�gj��h�����������
�������������ก���ก����12����5���#!�kก����
�

$���ก��� (Scanning Electron Microscope : SEM) 

0�ก�H1ก4JN�0!42��'��N�.4Tก��N��55�LN�
ก��( (�H12%� 2ก.) �5#L��OL�QR4����L4&�OL��%4�กf+&
"�@�Nก�4&?#��M�!M�&2%�Gก4J.?%@�ก��_�L�%?#��

��ก�L��G���L4&N�����L#�MN�UN��5�2N4  .�Y�N2I�ก��
���.ก�N�!"�?@�2%�@F(.ก�&N@HL5��OL�QR4��G���#
��(M#��(���H12%� 2M. �5#L������ ���.ก�.3T�/�P�MN�
N�!"�?@�2%� Hก(H(U�5N@HL5�/�P��OL�QR4�� (D1) �4&
���.ก�.3T�@�5���L#� Hก(H(UF�.MJ�_1G��OL�QR4�� 
(D2) _(J 
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ก 

 
 

M 

 
 

����
i 2 "��0�ก ก4JN�0!42��'��N�.4Tก��N��55�LN�ก��(��(��YP�O�#MN��OL�QR4��0�ก (ก) ก��?#��.MJ�MJ��JN@4& 
3.5 2%�OL��ก�������(J#@@� �4& (M) �YP�O�#��#��(M#��MN��OL�QR4��0�ก0�กก��?#��.MJ�MJ� 3.5% UN��5�2N4 
3% 2%�OL��ก�&5#�ก�������(J#@@�  

 
 

����! ��ก����ก�� h����������ก��
 #!"���c�ก��������������ก1�ก��������� 

0�กO4ก��2(4N��5#L��&@&.#4�2%�G/JG�ก��
��ก��#MN��OL�QR4���%?#����������ก�5?#��.MJ�MJ�
MN�ก���4&N�����L#�MN�UN��5�2N4G��I���5 .�Y�N.����
N�����L#�MN�UN��5�2N4G��I���50&2I�G3J�OL�QR4���%
ก����ก��#_(J.�T#��กMFP�.�Y�N�0�กUN��5�2N4�%*�.4ก!42%�
�%3�HL_�(�NกU%4JN��N5����� 4&4�@�PI�_(J(% .�Y�N.����
1����+G��I���5UN��5�2N40&.MJ�_1�2�ก�&3#L��
*�.4ก!4�N4�.�N��MN�ก��2I�G3J*�.4ก!4MN�ก��2I�����&
_(J�JN@4� 0F��L�O4G3J4&4�@�PI�_(J��กMFP� UF��G3JO4���
MJ��ก�5ก��.����?#��.MJ�MJ�MN�ก��G��I���5�%O42I�G3J
�OL�QR4���%�&@&.#4�G�ก����ก��#�����กMFP�.�Y�N�0�ก
.�Y�N.����?#��.MJ�MJ�MN����4&4�@ก��0&.ก�(ก��2I�

����&�&3#L��*�.4ก!4MN��N4�.�N����L���กMFP�2I�G3J
.ก�(ก��4&4�@�PI�_(J�JN@4� N%ก2�P�ก��0&กLN.04.�Y�N
���O��ก�5�PI� 2I�G3JM�(M#��ก��4&4�@MN��OL�QR4��*(@
�5#L��H���I���52%�G/J�&@&.#4�G�ก����ก��#�JN@2%��!(
?YN�H��ก��0�ก�&M���JN@4& 3.5 *(@�PI�3��ก 97 : 3 
UN��5�2N4 �&@&.#4� 8.14 ��2% 

.�Y�N�I�1����+@�2%�14(14LN@NNก��G�
/L#�.#4��L�� � .1�%@5.2%@5ก�5/L#�.#4� 2 /��#*�� (��
��(�G��H12%� 3 0&.3T�#L�@� Hก14(14LN@NNก��N@L��
�#(.�T#��P���L��2%2%� 1 �4&��(�L#�.����?�2%���P���L��2%2%� 
3 0� F���2%2%� 120 *(@.�Y�N#�.?��&3��4J#�5#L��%@�
14(14LN@NNก��?�(.1E��JN@4& 52.23 ± 2.47  



#.."��/'�����N%���                  ก����$���I���5@�2%*NQR44%�G��H1�55�OL�QR4��4&4�@G�/LN�1�ก  
1|2%� 13 }5�5��.'f �.?.- �%.?. 2560                          (J#@.2?��?ก��������55�N�����  
            ���ก���� ������� �4&?+& 
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�4#�������$�2���ก�� #1�� 
0�กO4ก��2(4N������ ��!1_(J#L� ก��0�ก

.�4T(�&M��G�1����+?#��.MJ�MJ�2%� .3��&��
����� �I���G/J.1E��N4�.�N��G��I���5�OL�QR4��
4&4�@G�/LN�1�ก*(@����� G/J.2?*�*4@%ก�������
�N�����G�ก��5��0!@�2%*NQ|4%�5��OL�QR4�� *(@
�5#L��I���5MN�QR4��2%��%?#��.MJ�MJ�MN�ก��0�ก
�&M���JN@4& 3.5 *(@�PI�3��ก�4&N�����L#�MN�UN��5�
2N4�JN@4& 3  *(@�PI�3��ก ����� .��%@��OL�QR4��2%�

?!+��5���./��ก42%�.3��&�� �4&����� 4&4�@�4&
14(14LN@@�G��&@&.#4� 0�ก���#�0�@�%P��(�G3J.3T�
 F�?#��.1E�_1_(JG�ก����$��QR4��0�กก��.�4T(
�&M��.1E��OL��N���5G�ก�������@��55�N�����.�Y�N
G/J.��%@��OL�QR4����ก��#G�/LN�1�ก  G�N��?�
����� �I�����$���LN_(J(J#@ก��2(�N5?#��?���#
MN�@�5��OL�QR4��G��I���5 .�Y�NG3J .ก� (?#��
.3��&���LNก���I���G/JG�N��?���ก@���MFP� 

 

 

����
i 3  ��(�N�����L#�ก��14(14LN@��#@�0�ก�OL�QR4�������@�2%*NQ|4��  

 
 

ก#��#ก������ก�5 

?+&OHJ0�(2I�#�0�@MNMN5?!+?+&."��/
'����� �3�#�2@�4�@5H����4&'�41�ก�2%�G3J2!�
���5��!�*?�����#�0�@ G3J����� (I�.������#�0�@
_(JN@L���&(#ก�4&G3J?#��.NYPN .Q��NG�ก��G/J
N! 1 ก� +�  . ? �Y� N � �Y N � 4 &� � � . ? �%  G� ก �� 2I �
*?�����#�0�@G�?��P��%P  
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