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 For pharmaceutical industry, shellac (SHL) has been used for moisture 

protection, glossing, while the use for enteric coating of pharmaceutical products has greatly 

declined.  Severe problems associated with enteric properties are less solubility at pH of 

intestine and less stability of SHL. The objective of this research was to solve the problems by 

fabrication of ester derivatives of SHL through solid-state reaction. Cyclic anhydrides (CAHs), 

including succinic anhydride (SUCA), phthalic anhydride (PHTA), trimellitic anhydride (TMTA), 

were employed to esterify with SHL by grinding with heat treatment. The result showed that 

small molecule CAHs (SUCA) could easily esterify with SHL under low annealing temperature 

while the larger molecule CAHs (PHTA and TMTA) need higher annealing temperature for 

esterification. Acid value of all SHL esters was increased as prolonging of annealing time, 

especially shellac succinate (SHL-SUC) and shellac phthalate (SHL-PHT) while percent 

insoluble solid of SHL-SUC and SHL-PHT was lower than 2% w/w but that of shellac 

trimellitate (SHL-TMT) was higher than 35 % w/w, suggesting the better esterification of 

SUCA and PHTA while a failure of aging protection by TMTA. The formation of shellac esters 

was also confirmed by PXRD, DSC, FTIR and NMR spectroscopy. SHL-SUC and SHL-PHT 

were chosen to further investigate the enteric properties and stability of films and coated 

tablets. The result indicated that all shellac films demonstrated good gastric and moisture 

protection. In addition, the solubility of SHL-SUC and SHL-PHT films was increased in lower 

pH and the elasticity of these films was enhanced, as compared to SHL. The SHL-SUC and 

SHL-PHT coated tablets showed rapidly drug release. For stability test, SHL-PHT 

demonstrated better stability, as compared to SHL and SHL-SUC. The more steric effect of 

rigid aromatic ring of phthalic moiety might cause the separation of shellac chain and thus 

reduced the inter chain polymerization. In conclusion, the improved enteric properties and 

stability of modified shellac could be achieved under the concept of “green chemistry”. 

Program of Pharmaceutical Technology   Graduate School,   Silpakorn University   Academic year 2011 

Student’s signature ………………..………..… 

Thesis Advisors’ signature 1…………..…...…………....… 2…………..………….….……..

   ส
ำนกัหอ

สมุดกลาง



e 

   ส
ำนกัหอ

สมุดกลาง



f 

ACKNOWLEDGEMENTS 

The success of my graduate study would never have happened without 

support and invaluable advice from a number of persons who contributed to my 

valuable experience. 

 I would like to express my deep sense of gratitude and sincere appreciation 

to my advisor, Associate Professor Dr. Sontaya Limmatvapirat for his invaluable 

suggestion and guidance to adapt my ideas into the well scientific thought, for his 

assistance in the preparation of my thesis and research manuscript, his incredible 

creativity and interpretation skills have often inspired me, and especially for his 

tireless patience throughout my study. 

 I am very grateful to express my gratitude to Professor Dr. Keiji 

Yamamoto, my co-advisor, Associate Professor Dr. Kunikazu Moribe and Assistant 

Professor Dr. Kenjirou Higashi for their valuable guidances and helpful comments, 

for providing exceptional research facilities and their supports during entire study in 

Japan. 

 My great appreciation is acknowledged to Associate Professor Dr. Jurairat 

Nunthanid, Associate Professor Dr. Pornsak Sriamornsak, Associate Professor Dr. 

Chutima Limmatvapirat and Associate Professor Dr. Manee Luangtana-anan at the 

Department of Pharmaceutical Technology and Pharmaceutical Biopolymer group 

(PBiG), Faculty of pharmacy, Silpakorn University, for their esteem criticism, 

meaning advice, and discussion in my thesis. I also would like to thank Associate 

Professor Dr. Satit Puttipipatkhachorn from Faculty of Pharmacy, Mahidol University 

for his helpful suggestion and his valuable time being my thesis committee. 

 I would like to acknowledge the Graduate School, Silpakorn University for 

scholarship to do a part of my research and the Thailand Research Fund (TRF) 

through the Royal Golden Jubilee (RGJ.) Ph.D. Program (Grant No. PHD/0166/2548) 

for finance support during my study in Thailand and Japan. 

 I also record my special appreciation for the kind assistance, support and 

friendship granted me by all my friends in both Thailand and Japan. Finally, I wish to 

declare my infinite gratitude to my dearest parents and my sisters for their endless 

love, encouragement, care and precious spiritual support throughout my life.   

   ส
ำนกัหอ

สมุดกลาง


