
DEVELOPMENT OF NANODELIVERY SYSTEM OF THAI MEDICINAL 

PLANT OILS VIA MICROEMULSION  

 

 

 

 

 

 

KIATTISAK   SAEIO 

 

 

 

 

 

DOCTOR OF PHILOSOPHY 

IN PHARMACY 

 

 

 

 

 

 

 

THE GRADUATE SCHOOL  

CHIANG MAI UNIVERSITY 

AUGUST 2013 



DEVELOPMENT OF NANODELIVERY SYSTEM OF THAI MEDICINAL 

PLANT OILS VIA MICROEMULSION 

 

 

 

 

 

 

KIATTISAK   SAEIO 

 

 

 

 

 

A THESIS SUBMITTED TO THE GRADUATE SCHOOL IN 

PARTIAL FULFILLMENT OF THE REQUIREMENTS 

FOR THE DEGREE OF  

DOCTOR OF PHILOSOPHY 

IN PHARMACY 

 

 

 

 

 

 

 

THE GRADUATE SCHOOL  

CHIANG MAI UNIVERSITY 

AUGUST 2013 



DEVELOPMENT OF NANODELIYERY SYSTEM OF THAI MEDICINAL

PLANT OILS VIA MICROEMULSION

KIATTISAK SAEIO

THIS THESIS HAS BEEN APPROVED

TO BE A PARTIAL FULFILLMENT OF THE REQUIREMENTS

FOR THE DEGREE OF DOCTOR OF PHILOSOPHY

IN PHARMACY

EXAMINING COMMITTEE

F[.{rnl .K,}.grrrg cHAIRPERSoN
Dr. Srikanj ana Klayrarlng

9r=xq?{; MEMBER
Assoc. Prof. Dr. Siriporn Okonogi

*.%-/-4414... MEMBER
Uarror( pro f,. Dr. Ktarudusirithunyalug

. 5eu*J.....9rl:v. irs:i-S... MEM BER'''''"fi '''''''''''s''''''''
AsstlProf. Dr. Songwut Yotsawimonwat

. S".....I+e.kto'S rrne.r.*IMEMBER
Dr. Suganya Tachakittirungrod

THESIS ADVISORY COMMITTEE

*-@--i . ADVIS'R
Assoc. Prof. Dr. Siriporn Okonogi

50,1*1 $rtv::.nd.. co-ADVrsoR
Asstl Prof. Dr. Songwut Yotsawimonwat

S.. . Gpk.L$ 1.". ..,f;,.;.r.*I. c o-aDVI s oR""""""p
Dr. Suganya Tachakittirungrod

27 Augttst2}l3

Copyright by Chiang Mai University



ACKNOWLEDGEMENTS 

 

It would not have been possible to write this doctoral thesis without the help 

and support of the kind people around me, to only some of whom it is possible to give 

particular mention here. 

First, I would like to express my gratitude to my principal supervisor, Assoc. 

Prof. Dr. Siriporn Okonogi, Department of Pharmaceutical Science, Faculty of 

Pharmacy, Chiang Mai University, for the useful comments, remarks and engagement 

through the learning process of this thesis. This thesis would not have been possible 

without the help, support and patience of my principal supervisor. Furthermore I 

would like to thank Asst. Prof. Dr. Songwut Yotsawimonwat, my co-advisor, for 

introducing me to the topic as well for the support on the way. Also, I would like to 

thank Dr. Suganya Tachakittirungrod, my co-advisor for the useful suggestion. They 

have intensively helped, led and advised me to solve problems and to complete this 

thesis.   

I am also thankful to Asst. Prof. Dr. Songyot Anuchapreeda, Department of 

Biochemistry, Faculty of Medicine, Chiang Mai University, and his staffs for cell 

viability assay. I would like to thank Miss Rungthip Kawaree, Department of 

Biotechnology, Faculty of Science, Maejo University for providing facilities for gas 

chromatography and mass spectrometry.  

I would like to acknowledge the financial, academic and technical support of 

the Faculty of Pharmacy, Chiang Mai University and the Graduate School of Chiang 

Mai University for their financial support.    

iii 



I am most grateful to Praboromarajchanok Institute for Health Workforce, 

Development, Ministry of Public Heath, for providing me financial support. I would 

like to thank Sirindhorn College of Public Health, Phitsanulok Province, my 

workplace, for permission me to do the research for this doctoral degree.  

Finally, I sincerely appreciate my parents, my family, all my teachers and 

friends for their love, tolerance, understanding and encouragement throughout this 

study. Without all these persons mentioned above, this thesis would not have been 

developed and completed. 

 

 

            Kiattisak Saeio 

 

 

iv 


