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Associate Professor Dr. Charoen Nakason
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W.¢1. 2540 Ph.D. (Polymer Rheology and Processing) University of Bradford,

England

CHAROEN NAKASON

Birth: 5 April, 1963
Family: The third son of Mr. Chaung and Mrs. Trab Nakason
Wife: Mrs. Urai Nakason

Bachelor of Public Administration,
Ramkhamhaeng University
Childrens: Mr. Tanawat Nakason

Mr. Jirawat Nakason

Education:

1982 Benjama Rachutid School, Nakhon Si Thammarat
1986 B.Sc. (Chemistry), Prince of Songkla University
1991 M.Sc. (Polymer Science), Chulalongkorn University
1997 PhD. (Polymer Rheology and Processing), University

of Bradford, England

Thailand Toray ° Science Foundation



piuntieilagiiu

o TNENTINTE e 9 MmeTmalulatinaiasnatings Ay
enenasauaunalilad svinenassa RS Menaetiaeth

o AUUR AnEAMEnenasSLasnalulal NAnenSusa AU

. HemnenmamAduesudecumaluladenamm avinends

AR UATUNS
Qe o
U523ANISNINU
AUATINS
6 Aa = a 6 Aa 6 A
.. 2534 sEmennwelatnasneames anAnenaaasiaumellad
WMNENSUEIUAIUNS Inenaeiianis
.61 2540 NAUMNANIGEILTZING [NSUNTMIEIUMEIANTE MATT
malladensuaznadisns auinenenasiacmallad svinendy
AAUATUNS Nenaeilaenth
7 6 Aa a Aa 6 = 1Y Aa 6
.. 2542 BEEPNEOTIANE] SNyl aENa RGeS SNSRI
W6l 2545 T9FNENTINIE STV AAENORINDS SN SR TS

Present Position:

Associate Professor, Department of Rubber Technology and Polymer Science,
Faculty of Science and Technology, Prince of Songkla University, Pattani, Thailand
Tel: +66-73-333048 Fax: +66-73-335130 E-mail: ncharoen@bunga.pn.psu.ac.th

Working Experiences:
Academic Position
1991 Lecturer, Department of Rubber Technology and Polymer Science,
Faculty of Science and Technology, Prince of Songkla University, Pattani, Thailand
1997 Lecturer, Department of Rubber Technology and Polymer Science,
Faculty of Science and Technology, Prince of Songkla University, Pattani, Thailand
1999 Assistant Professor, Lecturer, Department of Rubber Technology and Polymer Science,
Faculty of Science and Technology, Prince of Songkla University, Pattani, Thailand
2002 Associate Professor, Lecturer, Department of Rubber Technology and Polymer Science,
Faculty of Science and Technology, Prince of Songkla University, Pattani, Thailand
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Administrative Position

1991 Lecturer, Department of Rubber Technology and Polymer Science,
Faculty of Science and Technology, Prince of Songkla University, Pattani, Thailand
2000-2008 Program Director of Graduate Studies in Polymer Technology
Programme, Prince of Songkla University
2007-2010 Graduate studies committee, Graduate School, Prince of Songkla
University
2008-2010 Research development office committee, Prince of Songkla University
1999-2010 Research and academic affair committee, Faculty of Science and

Technology, Prince of Songkla University

1999-present Graduate studies committee, Faculty of Science and Technology,
Prince of Songkla University

2008-present Director for Center of Excellence in Natural Rubber Technology

(CoE-NR), Prince of Songkla University
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Journal of Applied Polymer Science, European Polymer Journal, Polymer Testing,
Polymers for Advanced Technologies, Journal of Advanced Microscopy Research,
eXPRESS Polymer Letters, Journal of Materials Science, Journal of Elastomers &
Plastics, International Polymer Processing, Polymer Engineering and Science,
Plastics, Rubber and Composites: Macromolecular Engineering, Polymer
International, Journal of Testing and Evaluation, Polymer Bulletin, Iranian
Polymer Journal, Songklanakarin Journal of Science and Technology, The Journal
of King Mongkut’'s University of Technology North Bangkok, Chiang Mai Journal
of Science, KMITL Science and Technology Journal a8 Journal of Scientific

Research Chulalongkorn University

2009-present Chair person for administrative committee of natural innovative

cluster under National Research University (NRU) Programme,

Prince of Songkla University

2010-present Dean - Faculty of Science and Technology, Prince of Songkla University

Academic Service

1.
2.

Editorial Board of Songklanakarin Journal of Science and Technology

Consultant jobs for rubber industries, small and micro community enterprises (SMCE)
and cooperatives in southern part of Thailand.

Reviewer for the appointment of academic position for faculty members from
different institutions.

Reviewer of research proposal and research report of different granting agencies.
Research committee for government budget in the field of Physical Science,
Engineering and Science and Technology.

Reviewer for the international peer-review Journals as follows:

- Journal of Advanced Microscopy Research,

- eXPRESS Polymer Letters

- Journal of Materials Science

- Journal of Elastomers & Plastics
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- Polymer Engineering and Science

- Plastics, Rubber and Composites

- Macromolecular Engineering

- Polymer International

- Journal of Testing and Evaluation

- Polymer Bulletin

- Iranian Polymer Journal

- Songklanakarin Journal of Science and Technology
- The Journal of King Mongkut's University of Technology North Bangkok
- Chiang Mai Journal of Science

- KMITL Science and Technology Journal

- Journal of Scientific Research Chulalongkorn University

Honors and Awards:

Associate Professor Dr. Charoen Nakason has received numerous awards and honors in

recognition of research achievement. These are shown as follows:

1. Best poster presentation award in Polymer Processing Conference (1999).

2. Best industrial consultant award from Department of Industrial Promotion, Ministry
of Industry (2003)

Thailand Toray e Science Foundation
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Science Direct Top 25 Hottest Articles for 8 published articles in Polymer Testing
(during January 2006 to March 2009)

Award for the PSU faculty who had Top 20 in number of published articles in
journals acknowledged by ISI database (2000-2005, 2006-2007, 2008 and 2009)
Award for PSU faculty who had top 20 in number of citations in journals
acknowledged by ISI database (2008 and 2009)

Outstanding faculty award of Faculty of Science and Technology, Prince of Songkla
University (2003)

Outstanding faculty award of Prince of Songkla University (2008)

The best prize for research networks of Prince of Songkla University, Center of
Excellence in Natural rubber Technology (2008)

Best research award of Natural Rubber Project, Thailand Research Fund (TRF)
for the research project Entitled “Rubber Adhesive based on Graft Copolymer of
Natural Rubber and Methyl methacrylate” (2005)

TRF Research Scholar (2002-2009)

The Royal Golden Jubilee Ph.D. Program (2003-present)

Distinguished researcher award of Thailand in the field of Physical Science and
Mathematic (2010)
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Proposed structures
of creamed formation
(A) interaction of HEC
molecules at the surface
of rubber particles;
(B) entanglement of
HEC molecules with
neighboring rubber
particles.

NANTUIRADTENANERTIASE A9, 135 UIALAIIA
Research Works of Associate Professor Dr. Charoen Nakason
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Achievements

Research:

Associate Professor Dr. Charoen Nakason has been conducting his research and
development in the area of rubber and polymer technologies, which has been mainly
performed to promote the value increase of natural rubber (NR). The main works are
emphasized on applications of natural rubber to prepare thermoplastic elastomer (TPE)
materials or thermoplastic natural rubber (TPNR), chemical modification of NR
molecules, NR nanocomposites and development processing of NR together with NR
products. These research topics have been concentrated on the understanding of basic
knowledge, innovative outcomes, and applications in communities and industries.
Continuous research work promotes the innovative knowledge, which can be applied
in related industries. Evidences of emerging knowledge and innovations are obvious
from approximately 556 published journal articles with about 323 citations, together with
3 books in Thai, 3 chapters in English text books. To extend the utilization of the
research output of natural rubber in industries, two commercial manufacturing plants
have been built in factory of Rubber Estate Organization in Nakhon Si Thammarat.
These include creaming latex manufacturing plant with a capacity 20 tons/batch and
manufacturing of graft copolymer of natural rubber with poly(methyl methacrylate) with

Thailand Toray @ Science Foundation
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Laboratory of Natural Rubber Processing, Rubber Technology Unit (Twente University,

a capacity of 2 tons/batch. Furthermore, the collaborative research and development of
rubber based adhesives with Inter Rubber Latex, Co., Ltd has been successfully
transferred to application as commercial product. Other applied research related to
natural rubber science and technology has also been performed. Furthermore, Associate
Professor Dr. Charoen Nakason has collaborated with a new generation of scientists and
technologists by establishing the “Excellence in Natural Rubber Technology (CoE-NR),
Prince of Songkla University” Experts and researchers at the Prince of Songkla University
were gathered together to carry out innovative research and basic understanding
related to natural rubber science and technology. In addition, collaboration has been
established with domestic research institutes such as Natural rubber Project, Thailand
Research Fund and Rubber Research Institute of Thailand and international research
units, such as Chinese Agricultural Ministry Key Laboratory of Natural Rubber Processing,
Rubber Technology Unit (Twente University, the Netherlands), Ingénierie des Matériaux
Polymeéres (Lyon, France) and Elastomer Technology Research Unit (University of Applied
Science Osnabruck, Germany).

To response to the need of local communities, cooperatives, small and micro community
enterprises (SMCE) and rubber industries, Associate Professor Dr. Charoen Nakason has
conducted the research and development together with a number of companies and
organizations, such as Inter Rubber Latex Co., Ltd, Thai Chuan Rubber L.P, latex factory

and rubber glove factory of Southland Rubber, Co., Ltd. Furthermore, the collaborative
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Science.and: Technology: Awards
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Technology Research Unit (University of Applied Science Osnabruck, Germany)
Fudn wenanmavin3de e fiifnmudasasmaanast as. Wiy wesassn 6
FRLEIMIINMS LT SRl ‘imwﬁwmmasaqmmmﬁmﬁ@“wLﬁuﬁamiﬁm
m'iwammwwﬁluﬁuﬁaﬂuﬂi:wnﬁI@aﬂwiﬁdmsluﬂﬁi'w%"aLLazﬁ@umiwﬁ”’qLﬁﬁzym
Tunssiumskaalussmansuasuwds W U5En SwmesSulasaiing e
hauiiadmnernusuwes Ewuwﬁmﬁwmﬁmngqﬁamﬂum%au%ﬁm WAL
Suwes 91ie YITETINTURIRMIFIUEN NTENTIINHATUALAMNTDL AUMINTIENI
Tssnuduuoulumsudaludendsd uazdaaylfanasuilofunasusanes
mMehamend maian Ml UenFYR NI NBNsEIL 12 UsAd

I VY >
GL%W‘LW] 5 QJ%’J@%WHLL@MW@ELG]

research programme with the Rubber Estate Organization (REO), Ministry of Agriculture
and Cooperatives, that resulted in the construction of commercial manufacturing plants.
Apart from that, a main task was solving the processing difficulties and providing the
basic knowledge related to ribbed smoke sheet (RSS) and air dried sheet (ADS)
manufacturing for the twelve cooperatives under the Office of the Rubber Replanting
Aid Fund, Ministry of Agriculture and Cooperatives, in the five southernmost provinces.

His researches can be categories as follow:

1. Preparation of thermoplastic natural rubber (TPNR) by blending natural rubber (NR)
with various types of thermoplastic include polypropylene, polyethylene, polyamide,
poly(methyl methacrylate) and copolymer of ethylene and vinyl acetate (EVA). Two
types of blending techniques were exploited: simple blend and dynamic vulcanization.
The main aim is to replace the typically industrial used synthetic rubber by NR
which exhibits superior properties. The research results found that TPNR contains
most important properties for industrial applications. Furthermore, TPNR based on
modified NR and polar thermoplastic blends have been prepared by blending with
polyamide, thermoplastic polyurethane (TPU) and polyester. The products exhibit
high oil and heat resistant properties with capability of flame retardant property.

2. Chemical modification of NR molecules has been conducted due to limitation of NR

Thailand Toray @ Science Foundation
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such as high oil swelling (i.e., poor solvent resistance), poor heat resistance and
aging properties, high flammability and poor gas barrier. These drawbacks have
been solved by modification of NR molecules by preparation of epoxidized natural
rubber (ENR), maleated natural rubber (MNR), and incorporation of grafted
molecules such as dibutyl phosphate, methyl methacrylate, N-(4-hydroxyphenyl)
maleimide and dimethyl (methacryloyloxymethyl)phosphonate) (PDMMMP).

Development of processing of NR and NR products has been performed to gain the
innovative route to develop process and product of NR such as preparation of creamed
concentrate NR latex by creaming process using a novel creaming agent (i.e.,
hydroxyethyl cellulose). This method provides high separation efficiency of the cream
and serum which results in latex with higher dried rubber content (DRC) of approximately
of 65 wt%. Furthermore, the creamed latex has been succeeded to prepare NR products
such as latex foam rubber, latex tread and pond liner for agricultural and industrial
uses. In addition, manufacturing process of natural grafted methyl methacrylate has
been developed. Furthermore, other developments include rubber adhesives for

wood-to-wood and rubber-to-metal applications as well as life boat construction
base on NR adhesive. (A) Unmodified silica/ENR composite

Nanocomposites of natural rubber have been prepared to response the future () 3-aminopropyliriethoxysilane modified
demand of high performance materials. These include electrical conductive NR  Silica ENR nanocoposite
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nanocomposite based on ENR and ceramic material (i.e., barium titanate and lead
titanate), nanocomposite with outstanding mechanical properties based on ENR
and nanosilica and nanocomposite with excellent dynamic mechanical properties

based on NR and organo-montmorillonite clay.

Teaching and extension:

Associate Professor Dr. Charoen Nakason has been responsible for teaching in rubber
and polymer technology for both undergraduate and graduate levels at Department of
Rubber Technology and Polymer Science, Faculty of Science and Technology, Prince of
Songkla University. He has taken in charge for the courses related with thermoplastic
elastomers, rubber and plastic materials, processing and testing of rubber and plastic,
characterization of polymer and high performance polymer. He has been transferring
his knowledge and experiences obtained from his research to the students and relevant
manpower. He has supervised a number of students since 2003, 3 Ph.D. holders and 24
M.Sc. students graduate under his supervision in the area of polymer technology.
Currently, he has 11 Ph.D. students and 5 M.Sc. students under his guidance. He has
been invited to give lecture or special talk or training continuously for both government
and private sectors. He has been involved in the collaborative project with rubber
industries to solve particular problems and product development.
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interest. All supports and facilitating for my work from the university are also acknowledged.
Most importantly, a number of excellent works cannot be successfully carried out
without the collaboration and assistance from my students, who also provide me the
new knowledge generated from their research.

Last but not least, I would like to thank all granting agencies for the continuous
support. Those include The Thailand Research Fund (TRF), National Research Council
of Thailand, National Metal and materials Technology Center (MTEC), National
Nanotechnology Center (NANOTEC), Prince of Songkla University, Rubber Estate
Organization, Global Chemical Co., Ltd. and Inter Rubber Latex Co., Ltd.
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List of Publications
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1. Nakason, C, Changchum, S. and Saedan, M. 2000. In-Process Measurement of Polymer Melt
Flow in Extrusion Process, Songklanakarin J. Sci. Technol, 22(3): 347-356.
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Methacrylate, Songklanakarin J. Sci. Technol, 22(4): 467-476.

3. Nakason, C. 2000. Entry Flow Studies on Polymer Melts: A Review, Eng. J. Kasetsart, 39, 13, 79-95.

4. Nakason, C. 2000. Stress Measurement of Polymer Melts Flow Using Birefringence Technique:
Eng. J. Kasetsart, 41(14): 25-40.

5. Nakason, C., Kaesaman, A. and Tinpun, P. 2001. Preparation of Powder-free and Low Protein
Latex Gloves by Coating a Mixture of Graft Copolymer of Deproteinised Natural Rubber with
Methyl Methacrylate (DPNR-g-PMMA) and Acrylic Polymers, Songklanakarin J. Sci. Technol,
23(2): 291-302.

6. Nakason, C., Sainumsai, W, Kaesaman, A., and Klinpituk, P. 2001. Preparation, Thermal and
Flow Properties of Epoxidised Natural Rubber., Songklanakarin J. Sci. Technol, 23(3): 415-424.

7. Nakason, C., Martyn, M.T., and Coates. P.D. 2000. Flow Visualisation of Polymer Melt in
Abrupt Contraction extrusion Dies: Quantification of Melt Recirculation and Flow Patterns.,
J. Non-Newtonian Fluid Mechanics, 91: 109-122.

8. Matyn, M.T., Nakason, C. and Coates, P.D., 2000. Measurement of apparent extensional
Viscosities of polyolefin melts from process contraction flows, J. Non-Newtonian Fluid
Mechanics, 92: 203-226.

9. Martyn, M.T., Nakason, C. and Coates, P.D. 2000. Stress measurements for contraction flows
of viscoelastic polymer melts, Journal of Non-Newtonian Fluid Mechanics, 91: 123-142.

10. Nakason, C., Kaesaman, A. Homsin S. and Kiatkamjonwong, S. 2001. Rheological and Curing
behavior of Reactive Blending. I Maleated Natural Rubber-Cassava Starch, J. Appl. Polym.
Sc., 81(11): 2803-2813.

11. Nakason, C., Kaesaman, A. Wongkul, T. and Kiatkamjonwong, 2001. Rheological and Curing
Properties of Ractive Blending Products of Epoxidised Natural Rubber and Cassava Starch,
Plast. Rub. Comp., 30(4): 154-161.

12. Nakason, C. and Kaesaman, A., Yimwan, N. and Ketsarin, K. 2001. Preliminary Study on
Preparation of Latex Foam Rubber from Graft Copolymer of Deproteinized Natural Rubber
and Methyl Methacrylate, J. Rubber Research, 4(3): 141-152.

13. Nakason, C. Kaesaman, A., Samoh, Z., Homsin, S. and Kiatkamjornwong, S. 2002. Rheological
Properties of Maleated Natural Rubber and Natural Rubber Blends., Polym. Test. 21(4):449-455.

14. Nakason, C., Kaesaman, A., Rungvichaniwat, A., Eardrod, K. Kiatkamjonwong, S. 2003.
Rheological and curing behavior of reactive blending. Il Natural rubber-g-poly(methyl
methacrylate)-cassava starch, J. Appl. Polym. Sc., 89(6): 1453-1463.

15. Nakason, C., Kaesaman, A. and Yimwan, N. 2003. Preparation of Graft Copolymers of
Deproteinised and High Ammonia Concentrated Natural Rubber Latices with Methyl
Methacrylate, J. Appl. Polym. Sc., 87(1): 68-75.

16. Nakason, C., Sainumsai, W, Kaesaman, A., and Klinpituk, P. 2003. Cure and physical properties
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of natural rubber and epoxidized natural rubber compounds using various types of accelerators,
Songklanakarin J. Sci. Technol, 25(1): 63-73.
Nakason, C. Kaesaman, A. and Supasanthitikul, P. 2004. The grafting of maleic anhydride
onto natural rubber, Polym Test., 23: 35-41.

Nakason, C., Kaesaman, A., Sainamsai, W. and Kiatkamjonwong, S. 2004. Rheological behavior of
reactive blending of ENR-Cassava starch and ENR-NR-Cassava starch, J. Appl. Polym. Sci.,
91(3): 1752-1762.

Nakason, C. Panklieng, Y, and Kaesaman, . A. 2004 Rheological and thermal properties of
thermoplastic natural rubber based on poly(methyl methacrylate)/epoxidized natural rubber
blends, , J. Appl. Polym. Sci., 92 (6): 3561-3572.

Nakason, C., Kaesaman, A. and Eardrod, K. 2005. Cure and mechanical properties of natural
rubber-g-poly(methyl methacrylate)-cassava starch compounds, Mat. Let, 59: 4020-4025.

Nakason, C., Tobprakhon, A, and Kaesaman, A. 2005. Thermoplastic vulcanizates based on
poly(methyl methacrylate)/epoxidized natural rubber blends: Mechanical, thermal, and
morphological properties. J. Appl. Polym. Sci, 98: 1251-1261.

Nakason, C., Pechurai, W., Sahakaro, K. and Kaesaman, A. 2005. Rheological, mechanical and
morphological properties of thermoplastic vulcanizates based on NR-g-PMMA/PMMA blends.
Polym. Adv. Tech, 16: 592-599.

Nakason, C. Wannavilai, P. and Kaesaman, A. 2006. Effect of vulcanization System on
properties of thermoplastic vulcanizates based on epoxidized natural rubber/polypropylene
blends, Polym. Test., 25: 34-41.

Nakason, C., Pechurai, W. Sahakaro, K. and Kaesaman, A. 2006. Rheological, thermal, and curing
properties of natural rubber-g-poly(methyl methacrylate), J. Appl. Polym. Sci, 99: 1600-1614.

Nakason, C. Wannavilai, P. and Kaesaman. 2006. Thermoplastic vulcanizates based on epoxidized
natural rubber/polypropylene blends: Effect of compatibilizers and reactive blending. J. Appl.
Polym. Sci, 100(6): 4729-4740.

Nakason, C. Saiwari, S.. and Kaesaman, A. 2006. Rheological properties of maleated natural
rubber/polypropylene blends with phenolic modified polypropylene and polypropylene-g-maleic
anhydride compatibilizers, Polym Test., 25(3):413-423.

Nakason, C. Wannavilai, P. and Kaesaman. 2006. Thermoplastic vulcanizates based on epoxidized
natural rubber/polypropylene blends: Effect of epoxide levels in ENR molecules, J. Appl.
Polym. Sci, 101 (5): 3046-3052.

Nakason, C. Saiwaree, S. and Kaesaman, A 2006. Thermoplastic vulcanizates based on maleated
natural rubber/polypropylene blends: Effect of blend ratios on rheological, mechanical and
morphological properties, Polym Eng & Sci, 46(5): 594-600.

Nakason, C. Saiwaree, S., Tatun, S. and Kaesaman, A. 2006. Rheological, thermal and
morphological properties of maleated natural rubber and its reactive blending with poly(methyl
methacrylate). Polym Test. 25(5): 656-667.

Nakason, C., Nuansomsri, K., Kaesaman, A. and Kiatkamjonwong, S. 2006. Dynamic
vulcanization of high-density polyethylene/natural rubber blends: Effect of compatibilization,
blend ratio and curing system. Polym Test. 25(6): 782-796.

Thongnuanchan, B., Kaesaman, A. Nokkaw, K. and Nakason, C. 2007. Epoxidized natural
rubber-bonded Para rubber wood particleboard. Polym Eng & Sci, 47(4): 421-428.

Lohakul, A. Kaesaman, A. Rungvichaniwat, A. Nakason, C. 2007. Rheological properties of calcium
carbonate-epoxidized natural rubber composites prepared in latex state e-polymer. 008.
Thitithammawong, A. Nakason, C. Sahakaro, K, Noordermeer, JWM. 2007. NR/PP Thermoplastic
Vulcanizates: Selection of optimal peroxide type and concentration in relation to mixing
conditions, J. Appl. Polym. Sc., 106(4): 2204-2209.

Thitithammawong, A. Nakason, C. Sahakaro, K, Noordermeer, JWM. 2007. Effect of Different Types
of Peroxides Curatives on Rheological, Mechanical, and Morphological Properties of Thermoplastic
Vulcanizates Based on Natural Rubber/Polypropylene Blends, Polym Test, 26(4): 537-546.
Nakason, C. Jamjinno, S., Kaesaman, A. and Kiatkamjornwong. 2008. Thermoplastic
elastomer based on high-density polyethylene/natural rubber blends: Rheological, thermal and
morphological properties. J. Polym Adv. Tech, 19( 2): 85-98.

yaidlnis tonsaai e Inenenaws dszmetlne



Science.and: Technology: Awards

36.

37.

38.

39.

40.

41.

42.

43.

44

45.

46.

47.

48.

49.

50.

51.

b2.

b3.

54.

55,

Thitithammawong, A. Nakason, C. Sahakaro, K, Noordermeer, JWM. 2007. Thermoplastic
Vulcanizates based on Epoxidized Natural Rubber/Polypropylene blends: Selection of optimal
peroxide type and concentration in relation to mixing conditions, Eur. Polym J., 43: 4008-4018.

Nakason, C. Jarnthong, M. Kaesaman, A. Kiatkamjornwong, S. 2008. Thermoplastic
Elastomer Based on Epoxidized Natural Rubber and High-density Polyethylene Blends:
Effect of Blend Compatibilizers on Mechanical and Morphological Properties, J. Appl. Polym.
Sc., 109(4): 2694-2702.

Pichaiyut, S. Nakason, C. Kaesaman, A. Kiatkamjonwong, S. 2008. Influence of process oil on properties
of thermoplastic vulcanizates based on MNR/HDPE blends. Polym Test 27(5): 566-580.

Pechurai, W. Nakason,C. Sahakaro, K. 2008. Thermoplastic natural rubber based on oil
extended NR and HDPE blends: Blend compatibilizer, phase inversion composition and
mechanical properties, Polym Test, 27(5): 621-631.

Nakason, C. Worlee, A. Salaeh, S. 2008. Effect of Vulcanization Systems on Properties and
Recyclability of Dynamically Cured Epoxidized Natural Rubber/Polypropylene Blends,
Polym Test, 27(7): 858-869.

Nakason, C. and Saiwari, S. 2008. Effect of level of maleic anhydride content on rheological,
mechanical and morphological properties of thermoplastic vulcanizates based on maleated
natural rubber/polypropylene blends., J. Appl. Polym. Sc., 110: 4071-4078.
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Thitithammawong, A. Nakason, C. Sahakaro, K. Noordermeer, J.W.M. 2009. Multifunctional
Peroxide as Alternative Crosslink Agents for Dynamically Vulcanized Epoxidized Natural
Rubber/Polypropylene Blends, J. Appl. Polym. Sc., 111 (2): 819-825.

Nakason, C. Jarnthong, M. Kaesaman, A. Kiatkamjornwong, S. 2009. Influences of blend
proportions and curing systems on dynamic, mechanical, and morphological properties of
dynamically cured epoxidized natural rubber/high-density polyethylene blends, Polym Eng &
Sci, 49(2): 281-292.

Sahakaro, K. Pongpaiboon, C. Nakason, C. 2009. Improved mechanical properties of NR/
EPDM blends by controlling the migration of curative and filler via reactive processing
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Derouet, D. Intharapat, P. Tran, QN. Gohier, F. Nakason, C. 2009. Graft copolymers of Natural
Rubber and Poly(dimethyl(acryloyloxymethyl)phosphonate) (NR-g-PDMAMP) or
Poly(dimethyl(methacryloyloxyethyl)phosphonate) (NR-g-PDMMEP) from photopolymerization
in latex medium., Eur. Polym J., 45 (3), 820-836.

Pechurai, W. Sahakaro, K. Nakason, C. 2009. Influence of Phenolic Curative on Crosslink
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Intharapat, P. Derouet, D. Gohier, F. Nakason, C. 2009. Compatibilization of NR/EVA blends by NR
Grafted poly(dimethyl(methacryloyloxymethyl) phosphonate) Compatibilizer, e-polymer, 075:1-15.
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scale production of natural rubber grafted with PMMA, J. Appl. Polym. Sc., 114 (1): 587-597.
Nakason, C. Kaewsakul, W. 2010. Influence of Oil Contents in Dynamically Cured Natural
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Intharapat, P. Derouet, D. Nakason, C. 2010. Thermal and flame resistance properties of natural
rubber-g-poly(dimethyl (methacryloyloxymethyl)phosphonate), J. Appl. Polym. Sc., 115 (1): 255-262.
Narathichat, N. Sahakaro, K. Nakason, C. 2010. Assessment Degradation of Natural Rubber by
Moving Die Processability Test and FTIR Spectroscopy., J. Appl. Polym. Sc., 115(3): 1702-1709.
Kalkornsurapranee, E. Sahakaro, K. Kaesaman, A. Nakason, C. 2010. Influence of reaction
volume on properties of Natural Rubber-g-Methyl Methacrylate, J. Elast & Plas, 42(1): 17-34.
Jarnthong, M., Peng, Z., Nakason, C., Lopattananon, N., 2010. Surface modification of silica
nanoparticles for reinforcement of epoxidized natural rubber, Adv Mat. Res, 93-94: 370-376.
Intharapat, P. Derouet, D. Nakason, C. 2010. Dynamically Cured Natural Rubber/EVA blends:
Influence of NR-g-poly(dimethyl(methacryloyloxymethyl) phosphonate compatibilizer,
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Yumae, N. Kaesaman, A. Rungvichaniwat, A. Thepchalerm, C. Nakason, C. 2010, Novel
Creaming Agent for Preparation of Creamed Concentrated Natural Rubber Latex, J. Elast
& Plas, 42 (5): 453-470.

Nakason, C., Wohmang, T., Kaesaman, A., Kiatkamjornwong, 2010. Preparation of cassava
starch-graft-polyacrylamide superabsorbents and associated composites by reactive
blending, Carbo Polym, 81(2): 348-357.

Intharapat, P. Derouet, D. Gohier, F. Nakason, C., 2010. Kompatibilisierung von NR/
EVA-Verschnitten mit gepfropftem Naturkautschuk als Kompatibilisator, Gummi, Fasern,
Kunststoffe 63 (7): 17-424 (in German)

Salaeh, S. Muensit, N. Bomlai, P. Nakason, C. 2011. Ceramic/natural rubber composites:
influence types of rubber and ceramic materials on curing, mechanical, morphological,
and dielectric properties. J. Mat. Sci., in Press.

Narathichat, M. Kummerléwe, C. Vennemann, N. Nakason, C. 2011. Thermoplastic Natural
Rubber based on Polyamide-12: Influence of Blending Technique and Type of Rubber on
Temperature Scanning Stress Relaxation and Other Related Properties, J. Appl. Polym. Sc.,
in Press.
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15.

16.
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18.

19.
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22.

In-line rheometry of polymer melt in extrusion process, MTEC, NSTDA (1998-1999)
Reactive blending of cassava starch and natural rubber, TRF (1999-2000)

Influence of nucleating agent and extrusion die design on properties of thermoformed
polypropylene (PP), NRCT (2000-2001)

Powder free and low protein glove, MTEC, NSTDA (2001)

Thermoplastic elastomer based on NR/PP blends, MTEC, NSTDA (2002-2003)
Thermoplastic elastomer based on NR/poly(methyl methacrylate) blend, TRF (2003-2005)
Thermoplastic vulcanizated based on dibutyl phosphate modified NR/EVA blend, TRF (2003)
Flame retardant NR based on graft copolymer of NR and dibutyl phosphate, TRF (2004)
Reduction of zinc oxide in rubber formulation, TRF (2004)

Prototype preparation of latex foam rubber in cooperatives or small and micro community
enterprises (SMCE) levels, TRF (2004-2005)

Rubber adhesive based on maleated natural rubber (2005)
Novel method to reduce zinc oxide in rubber formulation, TRF and Global Chemical Co., Ltd. (2005)
Latex adhesive based on natural rubber grafted poly(methyl methacrylate), TRF (2005).

Scale-up preparation of natural-g-poly(methyl methacrylate), TRF and rubber Estate
Organization (2005-2006)

Influence of type and loading level of processing oil, filler, polypropylene, natural rubber and
vulcanization system on properties of thermoplastic elastomer based on NR/PP blends, TRF
(2006-2008)

Prototype for production of creamed concentrated natural rubber latex in an industrial scale
and application of the latex for prototype production of pond liner and latex adhesive, TRF,
Rubber Estate Organization and Prince of Songkla University (2007-2008)

Preparation of concentrated latex using creaming agent based on tamarind seed powder and
cassava starch, TRF (2007)

Preparation of primer for rubber-to-metal adhesive based on natural rubber-g-maleic
anhydride, TRF (2007)

Prototype for production of pond liner, TRF (2008)
Preparation of moisture vulcanized natural rubber adhesive, TRF (2009)

Preparation and effectiveness of low cost flocculants for skim latex and Its application in
concentrated latex industry, TRF (2010-2011)

Influence of types and structures of organoclay as well as preparing conditions of natural
rubber/clay nanocomposite on dynamic and other related properties, National Nanotechnology
Center (NANOTEC), NSTDA (2010)
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History and Background

Since its establishment in 1964, with main support from the University Development
Program of the Rockefeller Foundation, the Department of Biochemistry at the Faculty
of Science, Mahidol University has become Thailand’s leading institution in Biochemistry.
Over the past 4 decades under the guidance of 14 chairpersons, the Department has
been successful in maintaining its lead in graduate training and research output, and
currently has 16 academic staff, 34 Ph.D. students and 21 M.Sc. students. The major
goal of the program is to train graduate students to be 1) knowledgeable 2) great at

research 3) Fluent in professional communication 4) Good citizens of the society.
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Since its establishment, the Department has seen the graduation of 108 Ph.D. and 383
M.Sc. students. Many of our alumni have made successful academic careers; some
currently hold key positions in local and/or international professional societies and play
important roles in promoting training and research activities in science and technology.
During the past decade, the Department has published 417 research articles (> 95% in
ISI Web of Science and Scopus databases). Average numbers of articles published by
each staff in 2008 and 2009 are 2.68 and 2.59, respectively. Therefore, the Department of
Biochemistry at the Faculty of Science, Mahidol University ranks No. 1 among all

universities” Biochemistry departments in Thailand for research output.

Key to our Department’s Achievements

1. Highly talented academic staff. Our staff regularly receive prestigious awards and
recognition in research and teaching such as 4 Thailand Outstanding Scientist
Awards, 2 TTSF Science & Technology Awards (Thailand Toray Science
Foundation), 4 NRCT Outstanding Researcher Awards, 2 Outstanding Lecturer
Awards from Council of the University Faculty Senates of Thailand, 4 Young
Scientist Awards, 2 Mahidol University Prizes for Excellence in Teaching, and

3 Exemplary Lecturer Awards from Mahidol University.
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2. Active research environment. Our Department is prolific in its publication output.

Our staff routinely publish research articles in international journals with high impact
factor. During the past 6 years, each staff on average has published more than 2 papers
per year. It is encouraging to note that during the past 3 years, major contribution

on research output has come from mid-career staff at the Associate Professor level.

3. International learning environment. Since its establishment, the Department has
maintained its training programs at international standards. All teaching and learning
activities are conducted in English. Academic curricula are regularly revised every

5 years and offer up-to-date knowledge in Biochemistry, Cell and Molecular Biology.

4. Friendly and stimulating atmosphere for research. Many extra curricular activities

at the Department foster an active research and learning atmosphere. For example,
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our researchers give monthly BC Faculty Seminars to share their latest research

results, which are followed by active discussion sessions. BC' Student Forum is
a similar monthly seminar given by senior students. This activity is conducted
entirely by students, independent of academic staff, and helps students practice

their communication and leadership skills.

5. Efficient use of information and social network technology. Students and staff
use the BC web-board extensively to discuss and answer questions arising from
classroom teaching. It also allows website visitors to interact with our academic
staff. BC community blog allows the chairperson to communicate with members of
the department and to reduce meeting time. Our website and Facebook Fan page
also serve as excellent communication tools for the Department to communicate

with prospective students and visitors seeking knowledge in biochemistry.
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Ph.D. (Molecular Biology) Vrije University Brussel
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Ph.D. (Molecular Biology) Louis Pasteur
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Ph.D. (Molecular Biology) University of Illinois
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Ph.D. (Biological Chemistry) University of Michigan

Research

1. Structural and Mechanistic Enzymology
Enzymes play an indispensable role in living organisms by controlling most of in
vivo reactions. In-depth knowledge of enzyme catalysis is regularly applied in utilizing
enzymes as catalysts in industrial processes, or in inventing therapeutic drugs against
parasitic and non-infectious diseases. At our department, the structures and
reaction mechanisms of enzymes that are useful for industrial applications and
targets for anti-malaria therapy are investigated by using integrated approaches of
biochemistry, biophysics, structural and chemical bioclogy. X-ray crystallography
and rapid kinetics techniques in combination with site-directed mutagenesis are
used to look into enzymes’ three dimensional structures, measure rate constants of
individual steps of the reactions and detect any transient intermediates formed in

order to attain full understanding of the catalysis.

2. Molecular Genetics and Cell Biology of Cancer

(A) ASne X-ray Diffractometer

Susunnlpsvadsauiimaasiysau Cancer is fundamentally a genetic disease that causes problems globally and
(B) 1A3aq Rapid Quench Flow locally. Cancer is caused by a massive growth of cells undergoing accumulation of
dwsuinlpisumasiaulz genetic alterations as well as disruption of DNA modification, resulting in deregulation
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13. 3¢ 05 A Mypuing IRIFNEATANTE
Ph.D. (Pharmacology) University of Michigan

£ v
14. Wel. a3, NAGIEING ARUNNDIIGUIN Wmama’mmié

Ph.D. (Agricultural and Environmental Chemistry) University of California, Berkeley

of cell proliferation, differentiation, survival and apoptosis. Besides deregulation of
cell proliferation, cancer has also ability to invade and metastasize to the distant site
of the body. The research projects ongoing in our group aim to identify the molecular
mechanisms and signaling processes underlying two types of cancers that are widely
found in Thai population , cholangiocarcinoma and cervical cancers. Cholangiocarcinoma
is known to be associated with liver flukes whereas cervical cancer is known to be
caused by human papillomaviruses. The roles of these pathogens in interfering with

human immune response are our special interests.

Molecular and Systems Biology of Malaria

u.a. I9dey adawdnd Uflinenuide
For decades, our department has committed our research power on public health g e TapyeiSeit Oregon Health

threats against the people of Thailand and around the world. As a basic science and Science University, USA
department in an endemic country, our faculty members have significantly
contributed to current understanding at the molecular level of diseases such as
malaria and Thalassemia. Our research group aims to use the power of biochemistry
to find effective new drugs against the malarial parasite and to understand drug
resistance mechanisms of the disease. New technologies such as small RNA

technology, affinity selection, and cell-free systems are applied to study malaria
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gene regulation and pathogenesis which may lead to development of new drugs in
the future. Our research interests on malaria are also extended to a red blood cell
disorders disease such as Thalassemia. A lot of Thai people have Thalassemic traits

because they prevent malaria infection or reduce disease severity.

4. Molecular Biology and Biochemistry of Pathogenic Bacteria
Bacterial infection remains one of the most serious causes of human death even
though several groups of antibiotic have been developed in the past decades.
Production of virulence factors from bacteria appears to be a key factor to overcome
host’s immune surveillance. Current research activity in the molecular and
biochemistry of pathogenic bacteria is mainly centered on the molecular mecha-
nism underlying the pathogenesis of infection caused by Burkholderia bacteria.
This bacterial infection is the causative agent of Melioidosis, a disease that found
mostly in the tropical area including Thailand. We have employed system biology
techniques including proteomics, transcriptome analysis, gene knockout and
bioinformatics aiming to identify the key genes in the bacterial genome, that are
important for bacterial pathogenesis. This information will allow us to develop

vaccine or new therapeutic agents to fight against these bacteria.
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Molecular Metabolism

Biological systems are dependent upon a complex array of interactions between

various metabolic pathways in the cells. Dysregulation of some key enzymes leading il

cytosol

to the impairment of certain pathways can lead to metabolic disturbance or

diseases. We are a very well-established group of modern metabolism. Our research
group on metabolic biochemistry has been focusing on the studies of the enzymes
involved in glucose, lipid and xenobiotic metabolisms. We employ novel state-of-

the-art molecular approaches including basic protein biochemistry, cell biology,

cell-based assay, reporter gene analysis, DNA-protein interaction assay, siRNA, rocon +

quantitative real time PCR to investigate the regulation of these important nssuUMsMsiAindnasa

metabolic enzymes at the cellular and molecular levels. mafialsaunry

Plant Biochemistry and Molecular Biology

Plants are important for all living organisms on this planet in terms of the producer
that provides food source for consumption and oxygen for respiration. At present,
productivities and diversities of plants have been hampered by global change in
the environments. With the aim to better understand the basic fundamental of
plants, this research group focuses on different aspects of research including

biochemistry, molecular biology, genetics, taxonomy, physiology and biotechnology.
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Development of modified arrow root starch in order to add value in
commercial and application in pharmaceutical product

Pregelatinization process is the modification process fo produce the modified starch which is
soluble and disperse in water. The modified starch can swell without gelling and absorb more
water in comparison with raw sfarch. Although the pregelatinization is not complex process, the
suitable methods in pregelatinized process, including factors in the process have not been
reported. It is interesting since the excipients use in food and pharmaceutical industries in Thailand
are quite expensive and have fo be imported from overseas. If it can be produced domestically,
the import of foreign-pharmaceutical excipient can be reduced. Therefore, the investigation of
starch-modification process of Thai to develop the new natural pharmaceutical excipient is needed.
This would reduce the cost and increase the utilization in pharmaceutical industries in Thailand,
add value to local agricultural products and replace imports from abroad and may also help
Thai economic. The intenfion of this study, therefore, is to study the factors affecting physical
starch-modification process by pregelatinization, development of new pharmaceutical excipient
and compared with the commercial ones. The appropriate conditions for starch-modification
process will be investigated. The modified starch will be used as a pharmaceutical excipient such
as effective disintegrant and matrix-forming agent for contolled release. This will be useful in
pharmaceutical industry since it can be produced the chemicals in the country, reduce imports of
foreign chemicals and develop the pharmaceuticals to enhance the competitiveness of our

country in the research and development of new pharmaceuticals.

Nmaﬁﬂﬂlﬁ Wamsdasia e Fnenenaes Usvne lny




c
o}
ol
o
-
c
RS
ks
©
e
2
0
[,
o
(&)
o
.0
Q
1%}
>
o
o
'—
>
8
Be
Q0
o
°
()

MANHRSAERT Lasiinen

ulafaatalWuBusniwdywsie Perinereis Nuntia

3. 8AMG Meawa (Dr. Aphichart Karnchanatat)
amiumeluladfanmuasimnssiugenans hasnsaiuminende

myshenu Indvdelusfiumdsldsumaiannifuensdialnallugeiiagiiu lugrammed
tﬁl 1 1% [ a ¥ ‘ild o W Av Y (% ;ﬂl A o
A enmefumsfaduifionsddn lumaidedumsiamengsdimsaiiusm
G av Lo ow o A aa o a
Huathssnnanuiimendwivinly Wasnnwunildssaninmgslumssnmuaziing
aPeting %ﬂé’%ﬂmﬁmaqmﬂaqqﬁmimmmawmizmﬂaﬁgaL;ﬁm (US-FDA)
Uszmetnendulssmaluanioutu ddeldSuumuanganauysoivasudnimm
! ¢
symnALazmBMAaNTAIBMIEIMWINIINAMadue 2adlan lasemzasaangyid
! ¢
MIFIINANNARAIATEIINA [P e §n uavqadn lwmidSuifenumseonans
mimnEmensnwiweannatweaiias lasdulradumsidatiemstasnmlse
Afhutnmmdnuaslsune enfifllfaefluilaqiiuanalalduavieldnaiios vhlidosting
! vy v ¢
Wannenildsnm idenasnsnsndis@uaaoana selmsdunusseannnssialnai
fa o .a dd 9y o a oA da o
Seamaufuganniietiasimssnnissarsmweiald laiamelsafifafiudgeony
A v au ¢ X o, o A X Py
dasannluilagihdiannmemammdgausons Wagwdosasissmnsgetumalidne
vllsefifauiuggensfenuddymalide 1w lseila lsauzse lsawmnu
Tsale uazmmrenasiulafings Whidu lwmiddetijaruiasdunenuld indvialisdiu
wialnsanandainga laeamnzaehedaouleiams usunnmeumne logaghms
whtssmaemeULaaFaufanssTasionleiam s uFunnEmTY wasinm
§ £%
mh Agrd uavanwarssaseulsdame i unnwumnesiad nansisy
Aldmansndfstlwnssnsinmauasneunianadgininms nide uasyemng

GL‘WNmiLLW‘ﬂH‘LLatLﬂﬁ‘ﬁﬂi‘iNﬁﬁ%%

Fibrinolytic enzyme from sand warm perinereis nuntia

Nowadays, peptide/protein drug is one of the promising for new drug development. There are
a lot of drugs in this group are approved by US-FDA during the past few years. The sources of
peptide drug are from plant, animal and microorganism.  Thailand is rich of natural resource
especially medicinal plants which have been reported by many of scientists. At the moments,
Thailand and other country around the world are facing with problem of the increasing of aging
person due fo the more advance of medical knowledge. There are not just at the end we died.

There are suffering related to several diseases which came along the aging process such as heart
disease cancer, diabetes, kidney disease and hypertension. Consequently, if's necessary fo
improve our drug fo gain better prevention and treatment of these diseases. My research topic is
fo find new drugs which derived protein or peptide from sea animal, especially fibrinolytic
enzyme from sand warm. The research procedures are included extraction with buffer, purification
using chromatography, and characterize the enzyme from the sand warm. Finally, we plan to

publish the research data to the well-known publication in pharmaceutical /medical filed.
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Proteomics analysis of proteins involved in Triacylglycerol Biosynthesis
of microalgae for enhanced biodiesel production

Due fo recent energy crisis, a decrease of fossil fuel in natural reservoirs and global warming
effects from emission produced by combustion of pefroleum, biodiesel production from renewable
resource is becoming atfractive energy sources since it is environmental friendly as well as
cost-effective fuel. Microalgae are one of renewable resources that produce biodiesel without
releasing hazardous byproducts such CO, and Sulfur. Microalgae Neochloris oleoabundans
(N. oleoabundans) are single-cell microalgae that produce and accumulate a high volume of
triacylglycerol (TAG) per cell under nitrogen deplefion. Moreover, since N. oleoabundans are
single cells, they have a short growth cycle and are easy to be filtlered from other materials during
TAG harvesting process. Microalgae N. oleoabundans, therefore, are ideal organisms to be
developed as biodiesel source. Current knowledge of TAG synthesis pathway as well as related
pathways such as photosynthesis of N. oleoabundans is sfill unknown. Thus, to improve condifions
for growing and increase TAG production of N. oleoabundans, it is essential fo examine proteins
and enzymes of TAG pathway under different conditions. This project will employ Lliquid
Chromatography Mass Spectrometry (LC-MS) to identify proteins and enzymes of TAG pathway
as well as other related pathways such as photosynthesis. The project will also use DeCyder MS
Differential Analaysis software to analyze level of proteins and enzymes of TAG pathway as well
as proteins in other related pathways as analyzed results could be used fo identify the optfimal
condition to grow and increase TAG production. Results from this project would provide useful and
novel information regarding proteins and enzymes of TAG pathway of N. oleoabundans that can
further be used in biotechnology in improve and increase TAG production.

yaidlnis tonsaai @ Inenenaws dszmetlne




MANHRSAERT Lasiinen

MeRRRERS U LT s nasanas i nelnelfmalulagunly
AMALINENANTNYS I INAUNTTY

MATINTE 73, denIEl a5a) aluasee (Professor Dr. Aranya Manosroi)
AnATEe uInendedeslnsl

lassmAseifingUsasdifoiamnndniuminedosinmoinsussasmeiugnyss
Fesounannuanmiieienideidvsnudidesdu laawtusmsatioaninlnause
o [~ ~ Y v @) A v 6 o gj 3 o o ¥ A (v
shanfuin billelmudiennfundasumingdon Melssstannhinnesinsaludh
lidsndisnsnsndiugioonlsd 5o reductase AifusmgsdaramnnETmMaiugn T
A a [ (% Ital % o ¥ 1% o % ‘il a
Tuflusnasasuasnsstionsa luiuliBashannndnlng udnhansstaneudldlietes
. p . . )
Husnssfiafeiqnd JemeimySanansalesuriialidninluansariendniignd
v oa ¢ AV a d o2 s Ao
wdiuinansarion i uitlelesuiiofindssansnmlumahdsmsfmiouasfian s
o vV ia o Y & v G A , A
asihaasnalasiulibad widnmenansiufiunm 3 Weu dwludf 2 swmeson
Lo \/Ls v A& o VL.cs vid‘[‘[ Iflw I3 9
difudanlan o reductase Ta9MIENATNLINLAL INUNN uitla o lae laanuzse
glangnyisn (DU-145 cell line) lneisfin RNA NnIraAmETWEhavhUAf3en RT-PCR
L& inLRaas cDNA fianas deusnsieSsnauanlssd 5o reductase finnas ammiin
Ce 9y ad e @ Ao ¢, A a
théhethafl nadigaafannidundadmsinsdoslugiuoy 1wa edn vdaisy
wahanmesauNamIRkaemMstlasiumesvasunssmeseieuRUaTNaTIU
LanENAILAN HaruNlasiMITaetiazldudndusingdosdsusnmemanmsa
o o S o A Ay
maugnsafiansnsmh ldasaa lwdemndedlddald

Development of anti-genetic hair loss cosmeceutical products from
Thai rice bran extracts by nanotechnology

The obijective of this study is to develop an anti - genetic hair loss formulation from the Thai rice
bran extract by nanotechnology. Thai rice bran is used in this study due to the identity of the Thai
rice and the addition of value fo the rice bran which is the waste of by product from rice industries.
Moreover, the unsaturated fatty acids in the rice bran extract can inhibit the 5ot reductase enzymes
which are the cause of genetic hair loss. In the first year, the rice bran will be extracted and
fractionated by column chromatography and determined the contents of unsaturated fatty acids.
The semi - purified rice bran extract will be entrapped in niosomes to enhance skin delivery and
stabilize their unsaturated fatty acid contents. The entrapped niosomes will be investigated for
physicochemical properties for 3 months. The male androgen hormone, testosterone, can be
converted fo the higher potent hormone, dihydrotestosterone (DHT) by the 5a reductase enzyme.
The sources of this enzyme will be from DU-145 cell line (prostate cancer cell line). In the second
year, the reduction of the gene production affer treating the cells with the Thai rice bran extracts
will be investigated. The RNA in the cells will be extracted, then converted to cDNA by RT-PCR
and determined the cDNA quantity which exhibits the production of the 5t reductase enzyme.
The selected niosomes which entrapped the semi - purified rice bran exiracts will be incorporated
in the selected cream or gel bases in order to develop the anti genetic hair loss cosmeceutical
formulation. Moreover, the iritation test and the evaluation of the anti hair loss activity will be
performed in rabbits ’s skin in comparing to the controls. The developed cosmeceutical can be
further developed as a cosmeceutical genetic anti — hair loss product.
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Mitochondrial analysis and DNA markers for species and lineage
identification on the Mahachai fighting fish for commercial aquaculture
and conservation purposes

Siamese fighting fishes are an iconic species of Thailand. They belong to genus Betta and are
taxonomically identified to several species. Due fo the human community expansion, the Siamese
fighting fishes are inevitably faced with extinction. The Befta sp. Mahachai, especially, being
confirmed the sfatus of new species on the early of this year, has been listed as a critically
endangered fish since 2005. An efficient conservation therefore should be urgently initiated.
However a fundamental problem obstructing its conservation is species identification. Siamese
fighting fishes are morphologically similar and their inferspecific hybridization can naturally occur.
The morphological species identification is thus apparently ambiguous. Recently genetic
information from mitochondria is used to get the precise identification. The mitochondrial
information also further reveals evolutionary lineages within species. Therefore major aim of this
research is to compare analytically the information of mitochondrial genome between Betta sp.
Mahachai and Betta splendens that have overlapping species distribution and display closest
genetic similarity. The analyzed whole genome information will be used to develop reliable DNA
marker for separating the two sister species. Evolutionary lineages of Befta sp. Mahachai are
envisioned to be revealed. Final goal of this research is fo assist a conservation planning of the
Betta sp. Mahachai in both its natural habitats and a ‘gene bank’ hatchery, devoted for this
species, which is in an initial establishment.
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Identification and characterization of genes required for virulence
of plant pathogenic bacteria, Xanthomonas

Xanthomonas campestris pv. campestris causes black rot in cruciferous crops worldwide.
Oxidative burst is recognized as an initial plant response triggered by invading microbes during
incompatible and compatible plant-microbe inferactions. As hydrogen peroxide (H,O,) and
superoxide anions are the main component of radicals generated during oxidative burst, the role
of genes in H,O, and superoxide anion adaptation of X. campestris pv. campestris on bacterial
virulence was elucidated. The genes for superoxide and peroxide stress protection will be
analyzed in silico using available algorithms. The expression profiles of those genes in response
fo oxidative sfress will be determined and the transcriptional regulator will be identified. The mutant
strains devoid of functional genes will be constructed using gene knock-out fechnique. The altered
phenotypes, both resistance levels against oxidant killing and the pathogenicity of the sfrains on
the compatible host plant, will be evaluated. Our data will provide novel insights into the function

of genes in oxidative stress protection on the virulence of X. campestris pv. campestris.
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Inoculum production of edible ectomycorrizal fungi using for contfainerized
seedlings in Royal initiative project, Nong Aeung, Yasothon Province

Ectomycorrhizal fungi (ECM) are abundant and ubiquitous in almost all natural communities and
form associations with 80% of vascular plants. They play a crucial role in nutrient cycling and plant
health and development, provide nufrients to plants, and stimulate plant growth. This symbiosis is

an integral component of plant communities in forest ecosystems.

The target of this project will be reinforced that soil micro organisms are a key component and
attempts will be made to provide a long term sustainable forest plantation through the use of
ecologically sound management technique when use nafive ECM as a natural resource fool . The
aims of this project are fo assess the occurrence and application of these vital mycorrhizal fungi in
Thailand soils used for Royal initiative reforestation programme. Selected isolates will be grown in
pure culture and screened for stimulation of forest tree seedling survival and growth. The potential

fo develop a suitable inoculum production sysfem for use on-farm will be assessed.
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Survey and diversity of Cymbidium Mosaic Virus and Odontoglossum
Ringspot Virus infecting orchids in Thailand

Virus diseases of orchids came into prominence in the early 1960s. The two most prominent viruses
found in orchids are Cymbidium Mosaic Virus (CyMV) and Odontoglossum Ringspot Virus (ORSV).
The number of orchids infected by these viruses is significant and will continue fo increase until
commercial clone laboratories, commercial growers, and hobbyist collectors take the necessary
means fo control and stop the spread of them. Our research project focuses on the diversity of
CyMV and ORSV infecting orchids in Thailand. To do this, field surveys will conduct in several
orchid nurseries in main production areas of Thailand. The genetic diversity of CyMV and ORSV
will defermine by the cloning and analyzing the nucleotide and amino acid sequences of coat
protein (CP) and RNA-dependent RNA polymerase (RdRp) genes.

Thailand Toray m Science Foundation



MANHATAART WariINen

nsRandnTusiyarwua Nl

i 6 6
/zjmymﬁ@mmiy M3, NIUNUN 21887 (Assistant Professor Dr. Kornanok Aryusuk)
animinennsammuasimalulad sminendemaluladnszassinarouys

o ¥ @) a v Aa 9; v o Y ;ﬁld A v A 9: %
Tasviifhadnnanaes lfanlssmedmbdsdnitdnegn Samdsnaumdnderhi
4 ¢ oo v A a K v oa va v a o I3 A A
wazwndlaaines lahdnfiusgrsudquasiidadundeiulvmyingeinauns
bl ludafosiemsusnaiessenddethasenits uenanitluhdngadu
wasaslndlemuea Fafunguansueanagessaassenfiflensemensuan 24-36
avmon lumiAdeiirhusn e ndlenvesfiqusnifituanmsiuszainiaiden
aeduamadaidiaymaanidon aamsasulnimed Mefudmsdaenzilansiaesen

XA o X oAy oo Xoqua v o

Twdtidioshen 1w U s uaziiefiolad wananidsldifumadmmsiniy was

a v X v T A ¢ A
irenamenseasndaiie tagiulndleruoauaslamiynifnglulsemelne
% [ A v 51:; o Y I dl ! o ¥ a :ﬂl @)
dnuiedaiasimhdhanehesane lusnsimaslahindonegneanly wiodums

v | Al Y o o YV Aav g:ﬂ Y o aa a o Y a ‘g
shayaenslFtulahdnaesing lundseddslfhmueitmantalahingigns
waelwalemmaannlehinfuselifsemnudieamesfiedu lnamaiinadldan
ideazansnsoihianndoaumansnnaa usyiugasmnass ssnsoveunumhidh

¢ a | Aa v A @ v A

laanfyinuaslwdlesmaanneaszmeisineunld Foandunsonsziuiaans
sanInumaudeiulifuaudinseauazgamunssnmandmhiuninaasszmnelne

va ‘ﬂl
Vlmaﬂmmm

Production of value added products from rice bran wax

Rice bran wax (RBW) is a low value co-product of rice bran oil refinery. The major components
of crude RBW are triglyceride (oil) and wax ester. After purification, the physical properties of pure
RBW are similar to expensive camuba wax and safety to use in food products and cosmetics.
In addition, RBW is a rich source of policosanol, mixture of long chain aliphatic alcohols of
20-36 carbon atoms. Earlier investigators demonstrated that policosanol can be used to reduce
platelet aggregation, endothelial damage, foam cell formation and cholesterol content in different
tissues such as liver, heart and fatty tissue. It also has anti-inflammatory activity and ergogenic
properties. Whilst, we export the low priced crude RBW. However, most of policosanol and

carnuba wax sell in Thailand are imported products.

In order fo increase the value added of Thai rice bran wax. Therefore, the production of pure rice
bran wax and policosanol by transesterification of crude RBW is proposed. These results may be
able to develop to industrial scale productions and can replace expensive imported carnuba wax
and policosanol. This is the altlernative way to develop and enhance the competitive ability of

Thai agricultural products and rice bran oil industry.
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Micro-fibrillation and surface treatment of fiber and micro-fibrillated
cellulose fiber from coconut coir and its reinforcement in biocomposite

In this research, bio/ “green” composites will be fabricated from biodegradable polymer, polylactic
acid and cellulose fiber from agro-industrial byproducts, coconut coir. Micro-fibril from coconut
coir will be prepared by mechanical methods, using refiner and pressure homogenizer. Surface
freatment of coconut coir fiber and micro-fibril from coconut coir will be done by using alkaline
and a coupling agent, silane. The morphology of the fibers, micro-fibril before and after surface
freatment will be observed by optical microscope and field emission scanning electron
microscopy (FE-SEM). Biocomposite from polylactic acid, fiber and obtained micro-fibril coir will
be prepared by extrusion through a single screw extruder, from the mixture of polylactic acid,
glycerol and fiber or micro-fibril of 10, 15, 20, 25 and 30%. The femperature of each barrel zone
of the extruder will be: temperature of zone 1:2: 3 at 130, 150, and 160°C respectively with
a screw speed of 100 rpm. The pelletized biofiber reinforced biocomposites will be molded in
an compression molder into standard specimens. Morphology of the samples will be evaluated by
optical microscope and FE-SEM. Mechanical properties such as tensile strength, impact strength,
Young’s modulus, flexural strength of the specimens as well as heat defection temperature of each

composite will be measured. Water absorption of the specimens will also be determined.
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New methods for monitoring of lodine Deficiency Disorder

lodine Deficiency Disorders (IDD) are o worldwide major public health problem. Recently,
the Ministry of Public Health, Thailand has announced that the IQ of Thai children is now lower
than the average due to lack of sufficient intake of iodine during pregnancy or childhood. Thus
the Minisiry has launched campaigns fo give iodine supplement products fo pregnant women.
Also there will be sfrict control by implementing a legal program to control the level of iodine
supplement food products. This is a proposal to do a research in development of new analytical
tools to aid in this policy fo prevent and monitor the IDD status. The proposal includes two projects.
In the first sub-project, an instrument will be developed for measuring iodine in human urine based
on flow injection analysis. A digestion apparatus for acid digestion of urine samples will also be
developed and fested. The digested urine is then injected into the flow instrument for analysis
of iodine. Besides, we will develop a new method for direct injection of urine (without prior
digestion). The second sub-project will be a development of a new method based on use of gas
chromatography with mass spectrometer defection for defermination of iodine in instant noodles,
which are now commonly consumed. Two interational publications in international journals with
impact factors will be achieved from this project. We also propose to develop one instrumental

prototype for determination of iodine in urine to evaluate the IDD status.
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Synthesis and bioactivities of sulfonamide derivatives

Sulfonamide, a small synthetic molecule, possesses a broad spectrum of pharmacological actions
including antitumor, antibacterial, antimalarial and antioxidative activities. The development of the
sulfonamides as anficancer agent revealed several advantages including a simplicity of the
synthesis and effectiveness against multidrug resistant cell lines (MDR). Moreover, some
compounds have better pharmacological profiles such as oral absorbtion with low side effects.
In addition, some sulfonamides showed novel mechanisms of action. Accordingly, this work is
focused on the synthesis of novel bioactive sulfonamides containing various promising aromatic,/
heterocyclic moieties namely aminopyridine (APS), aminobenzoic acid (ABS), indole (BIDS) and
isoquinoline (IQS). The synthesized analogs would be evaluated for their biological activiies and
studied on the structure-activity relationship. This work would provide additional new lead

molecules in the drug discovery.
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A non-woven biopolymer composite mat of poly (lactic acid) fiber
and mixture of natural cellulose fibers from oil palm empty fruit
bunch and hemp

This research aims to prepare the non-woven thermoplastic biocomposite from poly(lactic acid)(PLA)
fiber, considered as biopolymer, and natural cellulose fibers, including oil palm empty fruit bunch
(OPEFB) and hemp via non-woven process. The fibers will be entangled by a needle punch piror
fo hot compression. The fusion of PLA surface would enhance the connection of the cellulose
fibers. Composition, structure and mechanical properties of OPEFB and hemp fibers before and
after NaOH treatment will be investigated. In addition, the influence of melt-spining condition in
PLA fiber production on the properties of PLA fibers will be studied. PLA fibers and cellulose fibers
will be mixed with air blower for biocomposite preparation. The effect of conditions in the
biocomposite preparation, including fiber size, composition, temperature, compression force, molding
time and type of odditive, on the properties of biocomposite, for example density and mechanical

properties, such as flexural strength and impact strength will be examined.
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Efficacy enhancement of curcumin for cancer therapy by nanodelivery system

Today, the nanotechnology is an important part of the more promising future to achieve drug
delivery system (DSS). The DSS, which is developed based on nanotechnology, may be called
nanodrug delivery system or nanodelivery system. This technology provides greater potential for
many applications, including anti-tumor therapy by targeted delivery of therapeutic agents to
tumors. Cancer freatment represents an enormous biomedical challenge for drug delivery. The
unique properties of cancer require the development of a multifunctional drug delivery system that
can be efficiently manufactured to target subtle molecular alterations that distinguish a cancer cell
from healthy cells in the body. Most drugs currently available for the treatment of cancer have
limited potential because they are very toxic, insoluble in water, unstable, highly inefficient in
freating cancer, or highly expensive and thus beyond the reach of the majority. Treatments without
these disadvantages are needed. Curcumin is one such drug which derived from turmeric (Curcumin
longa Llinn.). The chemical structure of curcumin is [1,7-bis(4-hydroxy-3- methoxyphenyl)-1,6-
heptadiene-3,5-dione]. Curcumin has been demonstrated safety and efficacy. However, it has
restrictive pharmaceutical role because of its extremely low aqueous solubility, rapid systemic
elimination, inadequate tissue absorption and degradation at alkaline pH, which severely curtails
its bioavailability. Therefore, the objective of this study was to develop curcumin delivery system by
nanopolymeric micelle N-benzylsuccinyl chitosan. The nanopolymeric micelle was synthesized in
our laboratory. The particle sizes were ranging from é0-200 nanometers. This system can increase
its aqueous solubility, stability and bicavailability as well as controlled delivery of curcumin for tumor
therapeutic freatment.

Thailand Toray @ Science Foundation



aWand

nsAnsmalsuadalvuszawquilulifise wanazasauy
mudeulutlngmaniiaudawiiuneuasdulAseudemgne
ssuMuART

@3. Jeyes 361 (Dr. Piyabut Burikham)
Aok Inenenaes pihasnaaiNnIneae

A . o« 4 s . d v wa oA
WavaueagnIunIn Suasduen ﬂm@mwwgsgwmummeﬁaaﬂiﬂmﬂﬂqmnmmﬂﬂa

! ¢ v o o . X o9y A
LLaz”Lﬂgm&flwnau%megmim‘uaammmaa mavlémamhmmamqmwmmmﬂmﬁm
IamamnﬁwaqmﬁwLmﬂmiﬁaiﬂymimﬂﬁﬁq%ﬁ@am5@19%%@3?61%34@%0%@34951
[<3 7 Aaa | v 1 o [<3 U wvAa
Lﬂuvl,ﬂ”l,muamwmaqﬁmmeﬁammagLLazmmLﬂumaqm’mﬂauammmammm‘wmaq
Afmansiuindlagase e lswmaniuuudsamaudnudfiannn 4 Idgnisusuasiinm
iwﬁwqmﬁwLmuﬁmaﬁﬁmgsﬁﬂﬂaﬁ fmstnmidedieavasaie lsuasialnuaaas
mquoﬁwLmuﬁslumﬁmwwzmqmai LITNEUDALYNMTNUI A TL AN TSI AT 9 YD
maﬂﬁuaﬁaimmmmmﬁwLL‘uuﬁ ThdNaseMUBNNN AR aTMSENaETa

- Ada e e ad s o - 44
wNNAANNNTINFENAUN WasUHeTAdugUUULNRINUMINA EE JUWLLNIT
G ENANNT) LU 8IS UiaLLLA ALY WasaRAa NN
Ainaianafusld. savasuisdiuemuanamunusinassssfisloy s

o R A AY o o AA Ay fAn Mo 2
LLammqmmimaﬁmmamﬂ@m@mmemmuamammagi@ IS AUDAL AN NATD
a (v [~3 Aﬂl ;’j 1 L% 1 % v [~3 6 [~3 ‘il

AN sTSUMUa T mLmwaﬁnmwmLﬁﬂmmmmmmﬂmaumLLamj
T andomaBaaudanuliimsnsi

Quasi-normal modes of black hole in various dimensions and the
effect of Chameleon scalar field in the gravitational lensing and
rotation curves of stars on the galactic scale

When a black hole is perturbed, it will oscillate with certain specific modes, radiating the
perturbations away both into the remote region and to within its horizon. These quasi-normal
modes of black hole provide a unique opportunity for effective defection of the black hole by
defecting ifs radiation at quasi-normal frequencies. It is possible that our universe has hidden extra
dimensions and we need fo investigate the physical properties of those hidden dimensions if exist.
Recently, models of black holes in spacetime with dimension higher than 4 have been proposed
and investigated including the squashed Kaluza-Klein black hole. Numerical studies of the
quasi-normal modes are performed in certain specific cases. We propose to perform analytic
approximation of the quasi-normal frequencies of the squashed Kaluza-Klein black hole. At
cosmological scale, acceleration of the expansion rate of the universe is driven by what-so-called
dark energy, a hypothetical form of energy filling the entire universe. In Chameleon model of dark
energy, dark energy is caused by a scalar field with varying mass. Its mass increases with the
density of existing matter and therefore it can evade most constraints on the scalar fifth force.
We propose to investigate the effects of Chameleon field on the galactic scale, starting from

the rotation curves fo the gravitational lensing.
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Studying the physical properties of maser in star forming regions

The sfar formation process is an important and unresolved problem in astrophysics. In the last few
decades, great progress has been made in our understanding of this problem through observations
and theoretical models, which have been used to try to explain the observed relationships
between the properties of the stars and the clouds from which they are forming. In particular, the
massive star forming regions have the short life time scales and cannot be observed at optical
wavelengths. At this stage, only infrared radiation emitted from warm dust around young stars and
the radio waves emitted from molecular clouds can be observed. This project is proposed to
observe and study microwave signals at the frequencies 1.6 - 6 GHz. The signals are emitied from
hydroxyl and methanol molecules in the centre of molecular clouds and are in the form of masers
(Maser: Microwave amplification by stimulated emission of radiation). Studying these masers will
allow us to infer the physical condifions of the regions, especially magnetic fields strength and
configurations which play important role in star-formation. The observations will be done with
the Multi-Radio-Linked Interferometer Network (MERLIN) in collaborations with Jodrell Bank
Observatory, the University of Manchester, UK. This project will help to develop the Ph.D.
and MSc. research in the field of Radio Astronomy and also improve the astronomical research
capability of Thailand in the future.
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Synthesis and thermoelectric properties of Ca (Co, M) O,
prepared by hydrothermal methods

In this proposed project, nanocrystalline Ca,Co O, will be synthesized using a novel hydrothermal
method for producing fine nanoparticles, with a very narrow size distribution and relatively low
impurities. VWe expect that the synthesized Ca,Co, O, will exhibit superior thermoelectric properties
than the materials synthesized by other methods. The project can be divided mainly info two parts.
In the first part of this project, the undoped Ca,Co O, will be synthesized by a hydrothermal
technique. The metal salts will be used as starting materials and will be thoroughly mixed, pH
buffered, pressure and temperature controlled to obtain nanocrystalline powder of Ca, Co O,
The hydrothermally prepared Ca,Co,O, powders will then be characterized by TG-DTA, XRD,
SEM-EDX and TEM. The powder will be hydraulically pressed info a desired shape and then
sintered. The microstructure of the bulk Ca,Co,O, will be characterized to confirm phases and
microstructures. Thermoelectric properties of the bulk samples will be investigated using ZEM-2
and the laser flash technique. The thermoelectric properties will be related to the microsfructure and
the chemical components of the samples. In the second part, the transition metals will be partially
substituted in the place of Co in order fo investigate the effects of doping. The samples will again
be hydrothermally synthesized and characterized using the same techniques carried out for the
undoped samples. The thermoelectric properties of the doped samples will also be investigated,

and the results will be compared with the undoped samples.
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OCVD growth and characterization of InN and InGaN thin films for
solar cell application

The development in the mefal organic chemical vapor deposition (MOCVD) epitaxial growth and
device process technologies of group lll-nitride semiconductors has been seen rapidly, especially in
opto-electronic devices for laser diodes (LDs), light emitting diodes (LEDs) and also in high efficiency
solar cells. Basic areas, in which the technology depends critically on the engineering physics includ-
ing high quality epitaxial growth on selected substrates and examination of the fundamental physical
properties of the Ill-Nitride based materials and devices, have been focused. The main scope of this
research work consists of MOCVD growth and characterizations of the Ill-Nitride semiconductors,
purposely InN and InGaN. First, we focus on the progress in the MOCVD growth and material
property of low band gap InN (0.6-0.8 €V) which lead fo the major improvements in the performance
of infrared light-emitting optoelectronic devices and photovoltaic (such as high efficiency solar cell)
devices based on InN materials. Another, we inferest on the growth and characterization of InGaN
alloy, which has larger band gap energy (0.6-3.4 eV) than that of InN. It is well known that almost all
the infrared, visible and near UV regions can be covered by the band gap of InN and InGaN alloy.
Therefore, the purpose of this research project is to establish a basic understanding of MOCVD
growth and fundamental physical properties of InN and InGaN alloy, and further, fo enrich the
comprehensive knowledge of the fundamental physics and chemisiry of these novel materials.
Furthermore, we expect and believe that, this research project is potentially important and beneficial
fo the future of semiconductors, electronic and solar cell industries of Thailand as can be seen in the

above discussion.
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The study of elecirical bistablity properties of organic memory device
from hybrid materials of organic material and metal nanocrystal

In this research, the conduction mechanism in organic bistable memory device was investigated
by both experimental and theoretical method. The current voltage (/-W) characteristics showed the
electrical bistable properties between an initial low-conductivity (off) state and a high conductivity
(on) state upon application of an external electric field at room temperature. The current transition
exhibited a very narrow voliage range that causes an abrupt increase of current due fo the effect
of charge trap in metal nanocrystal. The on-state and the off-state were proposed by theoretical
model of charge injection model such as. That supported by the experimental data to explained the

charge transfer mechanism in organic memory device.
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Development of dual-frequency GPS monitoring stations and study of
total electron content (TEC) in thailand

Dual-frequency GPS network is the cornerstone of modern positioning technologies with
applications in many fields such as geospheric movement, ionospheric study, plasma bubble
prediction which affects the quality of satellite signals. In addition, it is important for the aeronautical
standards like ground-based augmentation system (GBAS). An important phenomenon which
affects the quality of GPS signals, particularly in low-latitude countries such as Thailand, is due fo
the plasma bubble phenomenon in the ionosphere. However, this issue has been not studied
much in this region. Recently, King Mongkut’s Institufe of Technology Ladkrabang (KMITL) has
collaborated in seffing up ionospheric monitoring stations with National Institute of Information and
Communication Technology (NICT), Japan, through the SEALUON (Southeast Asia Low lonospheric
Latitude Network) project. Some equipment includes opfical sky Imager, magnetometer and
dual-frequency GPS receivers. The purpose of this research project is fo design and develop the
dual-frequency GPS receiver network in Thailand, develop a 24-hr monitoring system of the
obtained data and transmit the results to KMITL. In addition, the total electron content (TEC) data
from these monitoring stations will be analyzed and studied fo give a better understanding of the
ionosphere and how it affects the GPS signal quality. The delay gradients of multiple locations will
be analyzed with applications to navigational communication. Furthermore, we will enhance the
postgraduate research activities in the GPS technology and its applications in the atmospheric
study and the aeronautical issues. This project is a joint collaboration between a number of
organizations in Thailand and Japan.

Thailand Toray @ Science Foundation



TR EaNINEIUT AN IAERS acAlulaE

v

SAANTSUANERS

mstiugusiutlenslnanifisuanlnmdoywsiv
prensauiBtuguuugnld

WEAnday Sauduns (Mr. Kittiphat Rattanachan)
InensemalulaBaeamnsss sminensemalulatinszaasnamssunnnia

%ummwiuﬂmﬂwaﬂﬁmmﬁammwmq dmsulElumsSnmseaugtiRmaiiendnny
Lﬁumﬂ%ﬂuﬁmﬁu %quuﬁﬂwmzﬁﬁﬂazwﬁm%umﬂ%mwwzﬁmmﬂa Baffadniiolums
NARTAMELIEMT aq@a’awé’ﬂmaamawﬁm%mmnﬂwanﬁiﬁmﬁem Usznaude enldane
sl,umiwﬁmia%uﬁsquamqa doslfnmlumsnandoudhony warluunensdllianansn
wamtuanlansle wonaniinssuguwasnmesiunulidiundvandnsaasdihe
Lm'azmyij’atﬂuﬁmﬁﬁﬂé'mﬂémmmezmmwmLLazgﬂ‘Wﬁmﬁnm%mmlﬂuéhﬁaﬁu
ﬁzym@hmma’wf‘:mminLﬁmﬁoﬁ'ﬁamsmumﬁu;sﬂuuuqn@ﬂ@ﬂ%m%f'mﬁaﬁuﬁmmm@
FaflunazLoumatianniuan sl fvlAemmAegunaegsumssnlang
I@msl%m‘%'mﬁamamwaﬂﬁﬁﬂmgJLﬂu%ﬂﬁiﬁqmgmauLmuLLazmﬁ'auﬁﬂ@aauu%mm
IameJuﬁgﬂﬁ@m%ﬂﬁLLﬂuagﬂuﬁ@ﬁuﬁ@iﬂmmszfumqmimfﬁ"awumm‘%aqﬁaﬁa%ﬁa%mﬁa
ThulaveFeql g wssoimadams mzmumw%ﬁmmﬁ@mju@amminﬂ%u (e
gﬂWﬁmﬂnm%mm»Lﬁdw feldaresh Womlumandedion mansdmililumande
Furilamsusidhuuny yafuudnaannifiayFlumandadudousnn Savnsas

A a A a A  Ag A a X ! A
V]Qﬂ‘ﬂ%ﬂﬁﬁdﬂ@]‘ﬁ%ﬁ?%ﬂSIMaﬂﬂi‘]:%mEJSJ‘V]L‘]J%ﬂﬁﬁxlﬁ@ﬁ’la&‘ﬁ%&nﬂﬂ’ﬂﬂ’i%ﬂ’)%ﬂﬁ@%ﬂ

The forming of Ti sheet skull implant by SPIF process

In the recent year, the skull implant or artificial skull that use for repairing the skull fracture by various
head accidents is more important object in a skull surgical treatment. This skull implant is a unique
workpiece offen produced by the individual use only, which is highly limited in a general
production. The main weaknesses of skull implant production are including of the high value
production cost, long lead time production and in somefime can not be made from mefal. In
addition, an adjusting of a skull implant profile to the identification skull profile of each patient is
very difficult because the implant’s consfrains, such as the thickness of materials: thinner implant,
more difficult to produce and profile of human skull: more complex, more production cost and time
consume. These problems can solve by use the single point incremental forming process, this is a
new development sheet metal forming process that produced local strain in the blank to form a
shell workpiece. Their process tools consist of rotating form tool with sphere end, fixture and CNC
milling machine. The rofating form tool traveling was controlled by CNC fo generate a shell
profile from blank sheet. This is a flexible sheet metal forming process, convenient to change the
workpiece profile with lower cost and time consume, with a high potential economic payoff for
rapid profotyping applications and for small quantity production. Then the single point incremental

forming process is suitable for use in the production of individual skull implant than other processes.
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Investigation on characteristics of high-speed jet impact in liquid

A few years ago, high-speed liquid jets were well known in a few numbers of engineering fields
such as the cleaning and cutting technologies, mining and tunneling. Moreover, high-speed
liquid jet has gained atfention in extensive engineering fields such as combustion and medical
engineering. Especially, there have been some studies to apply liquid jefs in medical applications
such as the drug injection, the tissue cutting and the removing of a cerebral thrombus. Recently,
attention has begun to be focused on industrial applications of such jets to underwater work such
as cutting marine structures and drilling at the botfom of the sea since the energy density of
high-speed jets is sufficiently high for such cutting. However, impact characterisfics of
high-speed liquid jet injected in liquid phase, which is the important characteristic for medical
and underwater work applications, have never been studied and reported. Thus, clarification of
the impact characteristics of high-speed jefs injected in liquid is considered fo be one of the most
useful methods for clarifying the mechanism of severe erosion. In this study, high-speed liquid jet
injected in liquid is generated by impact acceleration method in horizontal single stag powder
gun. Effect of type of liquid jet, type of jet-injected fluid and stand-off distance of jet impact
on impact characteristics of high-speed jet injected in liquid is investigated. Moreover, the
characteristics of the high-speed jet in liquid such as jet body, jef velocity, jet atomization, jef
mixing and penetration distance of the jet are clarified in this study. This study results will be led fo
apply for medical and underwater work applications in near future.
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The effect of mechanical stimuli to calcification response in tissue-
engineered bone in vitro on type | collagen scaffolds evaluating by
non-destructive optical monitoring device

In this study, a non-desfructive monitoring system for osteoblastic calcification in fissue-engineered
bone in vitro will be proposed and developed utilizing near-infrared light in order fo invesfigate
and clarify the effect of external load to bone properties. Works will be divided into 2 parts; fist is
fo propose a non-destructive monitoring system. The sysfem will consist of LEDs and photo detector
(PD) underneath a culture dish. The diffuse reflectance light from the tissue-engineered bone will
be detected by PD and the degree of calcification will be evaluated. This system will be calibrated
with type | collagen sponge scaffolds deposited artificially with hydroxyapatite and the degree of
calcification will be expressed in bulk density (mg/cm®). Using this system, osfeoblastic
calcification in tissue engineered bones composed of the collagen sponge scaffold and
MC3T3-E1 cells (Pre-Osteoblastic cells) will be monitored for 42 days. For the second part, the
external loads (Strain induced fluid flow) which have many profiles and frequency will be applied
in cell culture system in order to activate the cell culture. The mechanical properties of obtained
engineered bone will be evaluated by mechanical festing. The results of this study will give the

new technology and contribute to bone tissue engineering as well.
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Removal of disinfection by-products from water supply treatment by
adsorption on surface functionalized mesoporous silicates

Chlorine compounds and their derivatives are the most widely used disinfectant in drinking /tap
water supply treatment process, since their can provides a minimum level of free or combined
chlorine residue throughout the distribution system. However, disinfection by-products (DBPs) can
be formed due to interaction between aqueous free chlorine residues and natural organic matter
(NOM) present in water. The three most dominant families of chlorination by-products, in order of
abundance, are the trihalomethanes (THMs), haloacetic acids (HAAs) and haloacetonitriles (HANs).
Although these substances are usually present at low concentrations (ppb), they have been
reported fo be potentially carcinogenic and harmful for human health. Moreover, DBPs groups
could not be removed effectively by conventional filtration and adsorption by commercial
activated carbon due to their high hydrophilicity and low molecular weight. The main objectives
of this research are fo investigate selective adsorption capacities, kinefic, adsorption mechanism,
effects of molecular structure of DBPs for removal of THMs, HAAs and HANs in aqueous solution by
using various organo-functionalized mesoporous silicates. Moreover, possibility of application in
real drinking/tap water will be evaluated by study the effects of electrolytes in tap water and
co-existing disinfection by-products (THMs, HAAs, and HANs) on selective adsorption. Then,
regeneration processes by solvents extraction method and there effects will be investigated and

compared with virgin adsorbents. Finally, effects of long term cycle will be included in this study.
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Low-cost dry rubber content measurement system using six-port
microwave technique

This research proposal proposes a low-cost dry-rubber-content (DRC) measurement system for latex.
The keys of success to achieve a low-cost DRC measurement system are employing a six-port
measurement fechnique and an in-house developing a dielectric probe kit that funcfions as a probe
sensor. The system simply funcfions by measuring some parameters of a reflected wave from measured
latex and a six-port microwave measurement system is chosen for its low complexity sfructure fo
compute DRC from the parameters of the reflected wave. The underlying assumption in this proposal
is that the parameters of the reflected wave can be described as a function of the measured DRC.
The six-port DRC measurement system in this proposal will be composed of two subsystems, which are
hardware and computation subsystems. The hardware subsystem consists of a six-port microwave
circuif, a measurement probe sensor and a computer interface module. The computation subsystem
will be programmed with algorithms for the following tasks:- measuring, automatic calibration, deter-
mining DRC. System control/user interface functions will be also implemented. In conclusion, this
research proposes for the first time a microwave six-port measurement circuit for DRC determination.
This six-port microwave circuit can provide a world-leading low-cost DRC measurement sysfem
because the system has much lower complexity in microwave circuit than the conventional system
using an expensive automatic network analyzer. The researchers strongly believe that the proposed

system can provide a reliable and low-cost DRC measurement system.
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Thailand Toray Science Foundation

Organization (2010)

Thailand Toray Science
Foundation

1. Honorary Chairman
Dr. Katsunosuke Maeda
Honorary Chairman,
Toray Industries, Inc., Japan

The Committee of Nomination (Awards)

1. Organization
(1) Chairman: Dr. Yodhathai Thebtaranonth
(2) Members: Dr. Naksitte Coowatanachai
Dr. Vichai Boonsaeng

2. Organization

(1) Chairman
Dr. Yongyuth Yuthavong

Dr. Peerasak Srinives
Ministry of Science and Technology

Dr. Pramuan Tangboriboonrat
(2) Managing Director

Mr. Yasuo Yamashita

Managing Director,

Toray Industries (Thailand) Co., Lid.

2. Term of Membership: 1 year

3. Activities: Recommend the candidates of Science and
Technology Awards to the Managing Board.

(3) Directors
Dr. Kamchad Mongkolkul
The Science Society of Thailand

The Committee of Nomination (Grants)

1. Organization
(1) Chairman: Dr. Pairash Thajchayapong
Dr. Virulh Sa-yakanit
Dr. Thira Sutabutra
Dr. Somsak Ruchirawat

Dr. Pairash Thajchayapong
Ministry of Science and Technology (2) Members:

Dr. Yodhathai Thebtaranonth

National Science and Technology

Development Agency (NSTDA) Dr. Krissanapong Kirtikara

Dr. Chadamas Thuvasethakul
2. Term of Membership: 1 year

Mr. Udom Vacharasakunee
Ministry of Education

Mr. Yuichi Manabe
President, Thai Toray Textile Mills
Public Co., ltd.

Mr. Warun Looitthi

Managing Director,

Luckytex (Thailand) Public Co., ltd.
Mr. Kazuhiko Miyaishi

President,

Thai Toray Synthetics Co., Lid.
Mr. Narong Lertkitsiri

Chairman, Toray International

(Thailand) Itd.

3. Activities: Recommend the candidates of Science and
Technology Grants to the Managing Board.

The Committee of Selection (Awards)

1. Organization
(1) Chairmen: Dr. Kamchad Mongkolkul
Vice-chairmen:  Mr. Udom Vacharasakunee
(2) Members: President of IPST
Mr. Sho Saleechan
Dr. Bhiyayo Panyarjun
Dr. Kumthorn Thirakhupt
Dr. Buncha Polpoka

3. Term of Directorship: 2 years 2. Term of Membership: 1 year

4. Activities: The Managing Board, (Meeting 3. Activities: Recommend the candidates of Science

fwice a year), awards the prizes and granfs. Education Awards to the Managing Board.

Thailand Toray e Science Foundation
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