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Research Excellence

Mahidol University research strategies were attained from brainstorming meetings among
administrative bodies, Mahidol Council members, researchers and various stakeholders from every
organizational sector. In accordance with the University’s research policy, vision and mission, research
direction and strategic planning were established. Mahidol’s research strategies concentrate on an effective
research administration framework and funding allocation as well as effective enhancement of research

personnel’s capability. The strategies were then published in a booklet by the Division of Research

Administration and have been circulated among members of the Mahidol research community.

Strategies specific to research administration are as follows:

1. To produce, support, recruit and retain high quality researchers who have internationally
accepted research skills and/or peer recognition.

2. To foster research competitiveness and leadership capacity in both national and
international arenas.

3. To support research that benefits local and global communities.

4. To support collaborative research with the public and private sector that is innovative,
adds value and develops economic and industrial competitiveness.

5. To improve research management and facilities that support integrated and
multidisciplinary research.

6. To create and develope a knowledge repository and an effective public relations system.

Operational outcomes in 2009 categorized under the research strategies are as follows:
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To produce, support, recruit and retain high quality researchers who have

internationally accepted research skills and/or peer recognition.

1. Increased funding support for high quality researchers and research career development.
In 2009, Mahidol University allocated a total amount of 222,401,400 Baht from the
government budget to fund 152 research projects. Ofthese, 86 were technology transfer projects (153,027,400
Baht) while 66 were new knowledge creation projects (69,374,000 Baht). In addition, the University also
allotted a sum of 30,350,500 Baht from Mahidol University’s revenue as funding for 37 projects on career
path advancement and multidisciplinary research. The latter funding covers the followings:
1) research grants for new staff
2) research grants for mid-career researchers
3) postdoctoral fellowship
4) grants for goal-oriented research projects
5) matching fund for collaborative research projects with government and private sectors
6) grants for mentorship
7) research grants for the establishment of research clusters (inter-faculty partnership)
Additionally, the University has provided funding for researchers to present their research
findings at international conferences. In 2009, three researchers were funded: 1) Assistant Professor
Srisombat Chokprajakchat, Faculty of Social Sciences and Humanities; 2) Assistant Professor Chomtip
Pornpanomchai, Faculty of Information and Communication Technology; and 3) Lecturer Wimontip

Musikaphan, National Institute for Child and Family Development.

2. Encourage researchers to conduct their research with morality and ethics accepted
internationally.

Mahidol University values the importance of producing researchers whose work adheres
to ethics in human research, laboratory animal research and occupational health & safety. The University
has appointed the new Mahidol University Institutional Review Board (MU: IRB) in February 2008 and the
policy in overseeing human research was announced by the Board in July of the same year. Since then,

the Board has been operating continually and effectively. The followings are examples of the activities :
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2.1 MU-IRB promoted the appointment of Institutional Review Boards in those faculties
with great potential and numerous research projects, such as the Faculty of Nursing and Faculty of Dentistry.
Additionally, it is for the first time that 2 Institutional Review Boards in Social Sciences were appointed for
institutes and faculties undertaking research in social sciences.

2.2 MU-IRB prepared for quality assurance visits to the Institutional Review Boards of
all institutes and faculties so that they operate under the same standard. To achieve that, the University
appointed a committee to determine the institutional review standards on 27 April, 2009 and the followings
have been undertaken:

1) Drafting of Mahidol University Institutional Review Board standards.

2) Registering of Mahidol University Institutional Review Board and the other four
Institutional Review Boards at the Faculty of Medicine, Siriraj Hospital; Faculty of Medicine, Ramathibodi
Hospital; Faculty of Tropical Medicine; and Faculty of Public Health.

3) Determining of guidelines for quality assurance visits, as part of which the
University experts to visit a minimum of two Institutional Review Boards in 2010.

2.3 MU-IRB approved a total of 356 research projects from different faculties and institutes.

2.4 MU-IRB organized activities to educate researchers on ethics in human research.
In collaboration with the Faculty of Graduate Studies, in 2009, the University offered 8 training programs
both in Thai and in English to professors, researchers and graduate students; in total, 1,600 people receiving
the training. Moreover, the University encouraged graduate study programs to include a course in “Ethics in

Human Research”. So far, students have enrolled in no fewer than three such programs.

To foster research competitiveness and leadership capacity in both national and

international arenas.

Mahidol University always encourages its staff to actively seek for research funding from
outside sources and Mahidol researchers, facilitated by the Division of Research Administration, have
successfully received research funding on competitive basis from external sources both nationally and
internationally. The total amount of funding has increased annually. In 2009, as many as 1,219 research
projects were funded from various sources, amounting to 1,214,800,000 Baht. Of these external sources,
99 were from government funding agencies while 34 were funded by private companies, and 39 were
from foreign sources. The University research output and outcome are recognized at the international

level as well as adding economic and social value to the country.

Projects
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To support research that benefits local and global communities.

1. Initiate and support translational research projects.

Mahidol University realizes that it is vital to nurture productivity development from
research carried out by the University’s personnel for concrete benefits to Thai society and the world.
The University has, therefore, begun to support translational research through collaborative funding of
applied research with projects funded by the government and private sectors. The Division of Research
Management and Development has worked closely with the University Intellectual Property Management
Center not only to protect the University’s intellectual properties but also to oversee technology transfer,
provide research counseling to external organizations and collaborate with the industrial sector on
research. Furthermore, the University has joined forces with Stang Holding Co., Ltd., which takes the
role of a venture capitalist, in a search to increase the University’s research productivity with investment
potential. In 2009, the University decided to launch its construction of the biotechnology pilot plant at Salaya
in order to develop and boost a solid application of potential research in industrial and commercial sectors.
The initial phase involves the production of biological and small molecules pertinent to medicine, public
health and disease prevention. In the second phase, the University aims to construct a pilot plant to support

translational research and development in the agro-industry and energy.
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2.Supportthe Plant Genetic Conservation Project
under the Royal Initiative of Princess Maha Chakri
Sirindhorn.

Mabhidol research staff from 7 faculties and institutes
in collaboration with staff of the Electricity Generating
Authority of Thailand and Chulalongkorn University, have
carried out an integrated research project on the development
of a database system detailing integrated biodiversity at the
Plant Genetic Conservation Area of Srinagarindra Dam. This
project constitutes part of the Plant Genetic Conservation
Project under the Royal Initiative of Princess Maha Chakri
Sirindhorn. The purpose of the project is to collaborate with
local scholars and the community in the study and survey of
rare plant genetics so as to identify, conserve and register
them, enabling an optimal exploitation of Thai natural

resources.

3. Provide support to projects that lead to an improvement and adjustment in public policies.

Mabhidol University emphasizes on collaborative research with communities and on integrated

work with the province, so the research outcome can be beneficial to the communities, the government and

the private sectors. This will in turn lead to the adjustment of public policies, bringing about sustainable

development for a peaceful society. Funding for these integrated research projects has been allocated from

the government budget as well as the university income and other external sources. The projects are as

follows:
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- Integrated Justice Work in Southern Border Provinces

- Management of Early Childhood Education by Local Administrative bodies in Thailand

- Impact and Assessment of Benefits Thailand Gains from Free Trade in Health Service

Business

- A Survey on the Locals’ Opinions toward the Possibility of a City Gas Project

- A Study and Report on Environmental, Social and Health Impacts from the Petroleum

Exploration Block G4/50 in the Gulf of Thailand Undertaken by Chevron (Thailand) Co., Ltd.

- The Assessment on the Impact of Tobacco Consumption Control Policy in Southeast Asia

- Knowledge Creation on the Health Status of Foreign Labors

- Benefit and Burden on Thailand as a Caretaker of Illegal Immigrants from Neighboring

Countries
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To support research collaborative networking

In 2009, Mahidol University signed MOU on research collaboration with various national and foreign

institutes as follows:

A Collaborative Network between the Department of Environmental Quality Promotion,

Ministry of Natural Resources and Environment and the Faculty of Environment and Resource

Studies, Mahidol University

B lU0VUITJ UG 5

. ”‘Q" 9 ‘
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This collaboration between government
sector and education institutions, serves as a mean
to enhance the research capability of each party’s
personnel and to eventually establish a close tie of
environmental scientist networking. Not only does the
networking seek to reinforce the body of knowledge in
pollution control and prevention and natural resource
administration, it also provides an opportunity for
educational institutions to apply their academic work
for the benefit of society amid a global warming crisis,
natural resource decrease, shortage of energy sources

and severe environmental pollution problems.

Collaborative Center for Research and Development on Native Plants

This collaborative project between the Faculty of Pharmacy, Mahidol University and the Thailand

Research Fund aims at encouraging the University to conduct research and develop a body of knowledge

on the screening of plants potentially useful for the agricultural and industrial sectors. The project is active

in creating a network of research and development between Mahidol University and other educational

institutions, the private sector and agriculturists for adding value to native plants, and promoting knowledge

and technology transfer from research to the private sector, agriculturalists and the general public.
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Other research networks are summarized as follows:

Networks/Collaborative

Project Detail

Participating Institutions Duration

Projects

1. Collaborative research
between the Department of
Medical Science and RIKEN

in Japan

Tosupportresearchinpharmacogenetics
in Thailand by granting a research
scholarship to Thai personnel to
conduct research in pharmacogenetics

at RIKEN in Japan for one year

- Faculty of Medicine Ramathibodi July 2009 -

2. Academic collaboration with
the College of Engineering,
The University of North Texas,
USA

Academic collaboration in education

and student exchange

3. Academic collaboration with

Sports Authority of Thailand

Academic collaboration for personnel
production and research in effective
exercise and sport sciences for national

excellence in sports

Hospital June 2010
(Assoc. Prof. Wasun Chantratita)
- Faculty of Engineering August 2009
- Department of Physiology, September
Faculty of Science 2009 -
- Sports Authority of Thailand September

Bangkok Metropolitan Administration 2014

4. Thailand Research University
Development Project

(Under the “Strong Thailand
Project” Action Plan of the

To develop leading research
universities of the country into national
research universities with international

standards.

- Office of the Higher Education ~ August 2009
Commission
- Mahidol University

- Chulalongkorn University

Economic Recovery Plan, To promote higher education of the - Chiangmai University
Phase 2) country so that it plays a crucial role - Prince of Songkla University
in boosting Thailand’s competitiveness - Thammasat University
and development into an educational - Kasetsart University
hub in Southeast Asia - Khon Kaen University
- King Mongkut’s University of
Technology Thonburi
- Suranaree University of Technology
s1wIuUs: e
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5. Collaboration for the Collaboration for the creation of

creation of a learning society a learning society through the
presentation of high quality research
potentially useful to the public in the
Thailand Research Expo

- Office of the National Research  January 2009
Council of Thailand - January
- Education and Research 2012

institutions in Thailand

6. Network of the Council of To create research collaboration among
the Autonomous University the 13 autonomous universities and
Presidents of Thailand other universities, nurture research
mentors, and encourage knowledge
dissemination and communication as
well as research collaboration among

professors and researchers

- Mahidol University Fiscal Year

- Suranaree University of Technology 2009

- Walailak University Mahachula-
longkornrajavidyalaya University

- Mahamakut Buddhist University

- Mae Fah Luang University

- King Mongkut’s University of
Technology Thonburi

- King Mongkut’s University of
Technology North Bangkok

- Burapha University

- Thaksin University

- Chulalongkorn University

- Chiangmai University

- King Mongkut’s Institute of

Technology Ladkrabang
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To support collaborative research with the public and private sector that is innovative,

adds value and develops economic and industrial competitiveness.

Intellectual Property Management
Mabhidol University has established the Center for Intellectual Property Management so as
to boost the industrial use of intellectual property and innovation obtained from research. With the income
gained from the marketing process, the University is expected to increase research value and spend the
increased income on improving its future research. The University’s administration of intellectual property
carried out 4 main missions: creation of intellectual property, protection of intellectual property, exploitation
of intellectual property and enforcement of intellectual property. The output of the University’s intellectual

property is summarized in Table 1:

2008 2009 Total

Types of Intellectual

Approved Applied Approved Applied Approved Applied

Property

Patent 33 4
Petty Patent 14 14 12 25 26 39
Copyright 32 28 17 17 49 45
Trademark 1 3 - 1 1 4
Trade Secret 2 2 - - 2 2

Foreign Patent - - 1 - 1 -

Total 51 71 Ry 76 83 147
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Commercial Utilization of Research 2008 2009

(no. of projects)  (no. of projects) =
License of Intellectual Property 3 5 8
Establishment of Start-ups and Spin-offs 2 2 4
Production and Sale through the Intellectual Property Center 5 5 10
Establishment of Collaboration with the Private Sector 1 1 2

To improve research management and facilities that support integrated and

multidisciplinary research.

1. Adopt the performance-based research funding (PBRF) scheme for research funding with the
government budget and monitor the progress of research projects funded by the University.

The criteria for research budget allocation at Mahidol University were never sharply defined;
however, the University has mostly considered project proposals on their individual merits and against the
number of overall projects submitted for consideration. Therefore, under the present administration, the
Division of Research Administration has imposed new criteria on research budget allocation to each faculty/
institute. The University has adopted a performance-based research funding principle from the Research
Council of New Zealand in which each faculty/institute’s research potential and accomplishments are taken
into consideration in addition to merits of the project. In particular, Funding will be given on the basis of the
institute’s output weighted as follows: 40% by published research papers, 20% by citation index, 30% by
the number of graduate students, and 10% by the total amount of research funding obtained from external
sources.

Moreover, the University has appointed a committee to evaluate research project proposals as well as
to monitor the output and outcome of the projects approved and funded with the university budget obtained
from the government. The committee consists of the President as advisor to the committee, Vice-President
for Research and Academic Affairs as chairman and prominent professors from faculties and institutes as
committee members. In addition, to encourage Mahidol researcher to have more discipline on the research
practice and to ensure research success, the Division of Research Administration has adopted a research
contract system whereby funding will be paid in three installments of 60:30:10 per cent, on the condition that

a research progress report submitted by a researcher is reviewed and approved by field experts.

$18JUS: 11U e
Ponumal [Repost o9




aswaowidwanlunisiio

mythwanu s Temiizanaisd 2551 2552

(3o1) (509

mseyanalilFansluwanunswidumeilaan 3 5 8
madadasEm (Start-up & Spin-off) 2 2 4
minaauaziheruguiusmsnindauniailaan 5 5 10
myasanuswlenumawenyu 1 1 2

ﬁﬁ)ﬁﬂ‘i%‘ﬂ‘ﬂ‘ﬂ%ﬁ15‘:;]Jﬂﬂ13!!ﬁ%ax‘l!gﬂé]ﬂ')ﬂﬁiﬂﬂ'l‘i%%ﬂ@d“lﬂﬂiﬂ?ﬂ%ﬁ

1. audiumsUsuisonassitumdtelsuaniluanlszanamsuau Taalinanns Performance-
based Research Funding (PBRF) #azmsaamunadnnddelvndszansmn

uaRNuHIIMedeimssaassiueulszinalaglilivanms s %uagjﬁ’mmmwmﬁmmi
voulasams (Merit) nazdSinalasamsisonauevedamlszing fuiulunszveseimsud
‘ﬂ%ﬁuﬁy v'hﬂ?%’ﬂ'lﬁﬁnﬁumimwﬁﬂmmcv‘fmﬁfi]”ﬂﬁﬁ1‘7iuaﬂmﬂmiﬁmimmmmwmﬁmmmé’a
8Timslduanms PBRF efinrsanindnenmuaskanuvosainiy mm%ﬂﬁsmuwmwmﬂ
Ruavilsznamruaulinudiuan Tﬂawmsmﬂwumuﬂmﬂmam 4 g Fo $moundiveanis
$1984 (Citation Index) wanuIseR1@TumsAniug 20%) $wauinAnssdutiadiafnm (30%)
ST uATeRIAsY (10%) tagurumanuIsenanu 40%) Wievmmnlsznoums saassiTunuy
Wurdwaiiauelasimsisenvensalszinanlsz il

Tunszesmsvailagiiv BTimsudenznssumsinsanlnsims HeuazAanunlszdiua
Tasamsft &S unugarnuumsiTenniuaulssmanduay Ysznoudrsesmsudiduiiusnu
sesetmsvatheddonazimmaiulszs  vazlidununnaaz/anniuludsfauminndouiiaa
Tueee Hunssums swmhiifiasanlasimsdseitauns@sunudszmntudssnauiuiu
wazfanumansduiuanuvedinsems JwaRuuninedeuiaaliimsaaaranuiseiidu
szuninsanda Usznoufuiindsedldsunuezdsuiu 100% llnou

nmssumsuSnssamsaad ﬂam?mﬁmuﬁ%ﬂ'ﬁq%’ﬂﬁlﬁ’ﬁizuumsﬁﬁmmﬁwu Tng
Thindsedensnuanudvduusze: nasiimadnneduntaiiu 3 va fe 60:30:10 ieads

9

Melumsnanu uazﬁﬂmuwaﬁmwaﬂﬂiqmﬁ%’ﬂ@éwqgﬂuizummzﬁwaﬁ’qu%mmu

S19UUS: U e
Bonual Repos 09




2. Establish a Central
Instrument Facility at Salaya campus.

In order to manage
laboratory instruments effectively;
reduce redundancy; encourage
optimal collaborative exploitation of
resources; save budget; and reinforce
the University’s long-term education,
research, and academic service strengths,
Mahidol University has allocated
16,910,000 Baht from its revenue to set
up a Central Instrumental Facility (CIF)
at the ground floor of the Institute of
Molecular Biosciences. This will allow
students, researchers and instructors to

make use of high-quality instruments to

$19USs: U
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produce research output high in qualit
and quantity, while an academic service
network is established to respond to
internal and external needs. In response
to the need of researchers at Salaya
campus, the University has also set aside
an additional sum of 95,149,400 Baht
from the 2009-2010 government budget
(54,574,700 Baht from Fiscal Year 2009
and Baht 40,574,700 from Fiscal Year
2010) for the installment of 43 scientific
durable items of equipment in the first
year and another 16 in the following year.
The CIF at Salaya campus is presently
managed by the Division of Research

Management and Development.
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3. Establish Mahidol University eResearch Information System.

Mahidol University eResearch Information System (MU eRIS) is a collaborative operation

between the Faculty of Information and Communication Technology and the Division of Research

Management and Development, Office of the President, Mahidol University. MU eRIS consists of research

databases that are used to record, change, correct, follow up and verify the information of researchers,

research funds, research projects, research products, and the research information system. The system

allows for research inquiries and reveals various types of research and statistical information, enabling

a systematic follow-up on the research status. MU eRIS has been developed since its establishment in

February 2009, utilizing scientific research information of the Faculty of Science as its model, which it

later improved to establish the present comprehensive system. The system is beneficial at the operational

level, the administrative level and the strategic planning level as it enhances effective and efficient research

administration and monitoring of the University.

relations system.

To create and develope a knowledge repository and an effective public

1768

2540 2541

1997 1998 1999

2542 2543 2544 2545 2546 2547 2548 2549 2550 2551
2000 2001 2002 2003 2004 2005 2006 2007 2008

2552 WA
2009 .9

The number of Mahidol University research articles published

in journals listed in international databases
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e={=International Publications

As of January ,4 2010

1. Establish a Research Information
Administration Unit.

The Division of Research
Management and Development has
established the Research Information
Administration Unit to collect research
papers published in international
academic journals listed in international
databases. It has revealed that, between
1987 and 2009, researchers increasingly
produced high-quality research. In 2009,
as many as 1,768 research articles of all

document types were published.
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In addition, while aiming to

MAHIDOL Home 11| Eng | INTRANET

UNIVERSITY create a knowledge repository and

disseminate knowledge to the public

Home | Webmail | Directories | Search | Sitemap | FAQ about Mahidol | Contact Us

and the world, the Division of Research

Mahidol University Management and Development has also

RESEARCH

developed a website where research

information and research abstracts

; -~ | R, g = published in journals listed in international
Slud ies p di & . L
‘ databases as well as in national and

N g U8 international journals.

FoyaasauNARIUNITINY

Most Clted
Articles

=

Mahidol University AWens 152UV Internet

The development of the Research Information Administration Unit is indispensable for a follow-up
on research indicators of Mahidol University personnel in terms of quantity and quality, benchmarking and
university ranking. Submitting Mahidol University research information to ranking agencies both in Thailand
and abroad, the University was ranked 220 by Times Higher Education-QS (the QS World University Ranking)
in 2009, which was an improvement on its ranking in the previous year, at 251. When the Times Higher
Education-QS modified its criteria for Asian University Ranking in 2009 and gave a greater emphasis to the

number of citations, Mahidol University was accordingly ranked 30, the highest rank among Thai universities.

University ranking of Thai universities by the Times Higher Education-QS from 2005-2009

University 2005

Chulalongkorn University 121 161= 223 166= 138=
Mabhidol University - 322= 284 251 220=
Kasetsart University 320 404= >400 400= 401-500
Thammasat University 438 317= >400 401-500 401-500
Chiang Mai University 244 418= >400 401-500  401-500
Khonkaen University 487= 475 >400 500+ 501-600
Prince of Songkla University 222 481 >400 500+ 501-600
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Moreover, according to the ranking by the Higher Education Evaluation and Accreditation
Council of Taiwan (HEEACT), whose criteria are based on the number and cumulative citation index of
research articles published in journals listed in international databases, Mahidol University is at No. 79 of
the Asia-Pacific University Rankings. As such, it became the only educational institution in Thailand to be
included; indeed, it was ranked 479 in the HEEACT World University Rankings 2009.

As the benchmarking of the number of research articles published in the ISI Web of Science
reveals, Mahidol University has the highest publication number of research products both qualitatively and
quantitatively among educational institutions in Thailand. When compared to the National University of

Singapore, Mahidol University demonstrates a great opportunity for research performance improvement.

Comparative number of research publications in ISI Web of Science

by Mahidol University, Chulalongkorn University and National University of Singapore

No. of Articles

4000

3500 -

3000 -

=&=Mahidol
2500 -

=fi=Chula

2000
=A=NUS

1500

1000

500 -

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Year

No. of Publications

University

2003 2004 2005

Mahidol University =~ 343 368 409 450 622 620 718 855 979 1106 1130

Chulalongkorn University 170 272 303 374 509 549 640 888 900 1116 1040

National University of Singapore 2004 2238 2559 2709 3078 3402 3705 4027 4044 4386 4308
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Outstanding research output beneficial to the academic arena, the Thai society and

the world.

Home | | Laographiza Map |

1. Tracing the Origin of Asian Population

Investigators : Professor Suthat Fucharoen, Institute of Molecular Biosciences and a team of
researchers from Chiangmai University and National Science and Technology Development Agency (NSTDA)
of the Ministry of Science and Technology

The genome study of Thalassemia patients is a large collaborative research by 90 Asian
scientists from The Human Genome Organization’s (HUGO’s) Pan-Asian SNP Consortium, which includes
scientists from Singapore, Malaysia, Indonesia, Philippines, Taiwan, China, Korea, Japan, India and Thailand.
The project was headed by the Director of the Genome Institute of Singapore, Professor Edison Liu. The
research is on Asian ethnic diversity by analyzing the genetic variation of the Asian population, along with their
settlement areas and cultural and linguistic data. Data was from 73 Asian ethnic groups and a total number of
1,928 people.

The Thai research team was headed by Professor Suthat Fucharoen from Mahidol University.
Researchers were Associate Professor Dr. Daoroong Kangwanpong from Chiangmai University, Associate
Professor Prasit Phalitphonkarnphim, MD, Deputy Director of the Technology Management Center, National
Science and Technology Development Agency and Dr. Sisadet Thongsima, researcher from the National Center
of Genetic Engineering and Biotechnology.

Research findings were published in Science. The findings led to the discovery of a new theory
that contradicted the existing belief. Drawing from the analysis of the genetic evidence of the 1,928 Asian people
from 73 geographical and linguistic groups, it was found that there was a diverse distribution of haplotypes
among the people in Southeast Asia, while haplotype diversity decreased in the East Asian countries of Korea
and Japan.

The success of this research leads to an understanding of human evolution, which has undergone
genetic changes throughout history and right up to the present day. This project provides basic knowledge
essential to the research on human genetics, population genetics, and epidemiological genetics, which are useful
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2. Proteomics and the Uncovering of the
Nephrolithiasis Secret

Investigators : Dr. Visith Thongboonkerd
and the research team from Faculty of Medicine
Siriraj Hospital

The discovery of a stone in the kidney of
a 7,000-year-old mummy proves that nephrolithiasis
is an ancient disease that is still found to be common
throughout the world as well as in Thailand,
particularly in the northeastern region where 0.6-
16% of the population suffer from the disease. This
suggests that prevention is unsuccessful due to a lack
of understanding about the cause of the disease. For
better comprehension, in-depth research was thus
conducted exploiting proteomics, which is capable
of a systematic examination of type, quantity and
function of various proteins at the same time, to
detect proteins in the kidney relating to the cause
of such disease. The study focused on the change of
protein expression qualitatively and quantitatively
in ureteral cells, which resulted from the adhesion
of calcium oxalate, which is the most important
component most frequently found in calculus.

Research findings reveal that there is either
an increase or a decrease of several proteins of
ureteral cells or an alteration into other forms after
the adhesion of calcium oxalate to ureteral cells.
The proteins have varied roles and functions. The
information gained from this study will enhance
knowledge and understanding of the reaction of
ureteral cells resulting from the adhesion of calcium
oxalate to the cells, which eventually leads to
nephrolithiasis. Research findings from this research

project were published in many leading international

$1931UUS: U
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journals.

Asaresult of this research study, the research
team led by Dr. Visith Thongboonkerd of the Faculty
of Medicine, Siriraj Hospital, who is an exceptional
researcher, was bestowed with various awards. This
includes the Outstanding New Researcher Award
from the Foundation for the Promotion of Science
and Technology, under the Patronage of H.M. the
King in 2006; the Mahidol University Award for
Outstanding Research in 2006; the Taguchi Prize for
Outstanding Researcher Award from the Thailand
Society for Biotechnology in 2007; Best Abstract
Award in the 3rd World Congress of Nephrology
in 2005; Best Poster Award in the HUPO 6" World
Annual Congress in 2007; ASAIHL-SCOPUS
Young Scientist Award in 2008; and Outstanding
Midcareer Researcher Award by the Thailand
Research Fund and Office of the Higher Education
Commission in 2008. In addition to the awards,
Dr. Visith Thongboonkerd has been elected by the
members worldwide to become Council Member of
the Human Proteome Organization (HUPO) for two
consecutive terms (2007-2009 and 2010-2012)
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3. A Long-term Study on Cardiovascular
and Metabolic Risk Factors on the Staff of the
Electricity Generating Authority of Thailand
(EGAT)

Investigators : Professor Piyamitr Sritara
and the research team from Faculty of Medicine,
Ramathibodi Hospital

This ongoing research project has been
conducted since 1985. In 2009, a new research study
was conducted on a new group of 2,500 EGAT staff
at Bangkruai office, aged 25-54. The objective of
the research was to determine rates and causes of
diseases, including the causes of cardiovascular
and metabolic disease, and the relationship between
biological factors, living patterns and characteristics
of'social psychology on cardiovascular and metabolic
risk factors. This is also a long-term study similar to
the first two groups that had been carried on for more
than 20 years.

With the biggest number of research subjects
and the longest follow-up period in Thailand, the
project produces reliable research results. Fifteen
research articles have been published in national and
international journals and research results have been
presented at international conferences over 20 times
including at the European Society of Cardiology
(ESC) in Sweden, The Royal College of Physicians
of Thailand and The Heart Association of Thailand

under Royal Patronage. Furthermore, the article on
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“Socioeconomic status and cardiovascular disease
mortality in Thailand: the Electricity Generating
Authority of Thailand Study” has been accepted for
presentation at the American College of Cardiology
59" Annual Scientific Session to be held in Atlanta,
Georgia, USA on 14-16 March 2010. The EGAT
information has also been utilized by the Asia
Pacific Cohort Studies Collaboration (APCSC) for
its analysis and by The Royal College of Physicians
of Thailand to establish its treatment of dyslipidemia
in Thai people.

It is important to note that Rama-EGAT
score and diabetic score were established from the
result of the study and can be used to evaluate risks of
cardiovascular and metabolic disease for Thais: this
won the Young Investigator Award from The Heart
Association of Thailand, under Royal Patronage, in
2009, and was selected to represent Thailand in a
research competition of ASEAN Medical Societies
Conference.

R —

Myocardial
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infarction 4 . 2

Renal failure ———§

Common CVD in Elderly

Peripheral art disease
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4. Detection Instrument of M. tuberculosis and Legionella from Air

Investigators :

] TR

=

Faculty of Tropical Medicine

within approximately 5-8 hours.

Assistant Professor Pongram Ramasuta and researchers from

Assistant Professor Pongram Ramasuta and his team from Faculty of Tropical
Medicine developed a method for rapid detection of M. tuberculosis and Legionella
from sampling air by using a modified impinger and polymerase chain reaction. With

this method the two diseases can be detected with the sensitivity of 1 or 2 microbes,

This invention was awarded the Creative Invention Award in the field of Medical

Science from the Office of the National Research Council of Thailand and an IFIA

Scientific Gold Medal, 2008 from the International Federation of Inventors Association.

5. Consortium for Calcium and Bone
Research (COCAB)

Investigators : Professor Nateetip Krishnamra
and the research team from Faculty of Science

Professor Neteetip Krishnamra, Head
of CACAB research group and full-time faculty
member at the Department of Physiology, Faculty of
Science, was the first female scientist who received
the L’Oreal’s Special Science Recognition in
Sustainable Development Award specially bestowed
by L’Oreal Thailand Co., Ltd. She received the
award from Khunying Kalaya Sobhonphanit,
Minister of the Ministry of Science and Technology
on 18 November, 2009.

The COCAB carried out a comprehensive
study on calcium absorption and calcium balance
control. This research is essential to physiological
studies as research findings demonstrate that 70%
of calcium in the human body is absorbed through
intercellular spaces, which is controlled by the
proteins called claudins. On the other hand, calcium
absorption through intestinal cells is dependent on
calcium transporting protein of V13 type. Another
crucial research finding is the discovery of a new
function of prolactin hormone as the calcium

balancing hormone in lactatic mothers. Prolactin

will stimulate osteopenia, which is caused by the
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requirement of a huge supply of calcium into the
blood for milk production for the baby. Prolactin
works by increasing calcium absorption to replace
the calcium loss of the mother. This calcium and
bone research has provided knowledge about the
importance of calcium and its relation to various
physiologic systems.

Professor Nateetip Krishnamra works
closely with a new generation of scientists in
developing research methods using modern
technology, such as atomic force microscopy
and nanoindentation technique, in the fields of
Nanotechnology and Material Science and in the
study of microarchitecture of bone for an early
detection of bone structural change. The research
projects of COCAB are carried out by researchers
from the Faculty of Science, Mahidol University,
in collaboration with researchers from Thammasat
University,  Chulalongkorn ~ University  and
Srinakharinwirot University. At present, there are 13
researchers
working
together  in

COCAB

the

t unaidoy
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laboratory.
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6. Research Project on Chili Peppers

Investigators : Professor Nantawan Bunyapraphasara and the research team from Faculty of Pharmacy

This collaborative project consisted of researchers from Mahidol University, Kasetsart University
and Naresuan University and was funded by the Division of Agriculture, Thailand Research Fund. The
researchers from Mahidol University (Assoc. Prof. Suwan Thirawaraphan, Assoc. Prof. Wisuda Suvitayavat
and Assoc. Prof. Varaporn Junyaprasert) were in charge of the study of the effect of chili peppers on the
reduction of cholesterol and LDL in blood, which was nearly equivalent to that of simvastatin of 40 mg/kg/
day. Research findings also revealed that its effect on the reduction of blood pressure was close to that of the
captopril of 25 mg/kg and that a small amount yielded a good effect on the prevention of gastric ulcers.

As far as the medicinal aspect is concerned, nanotechnology products from the capsaicin compound
were developed into a nerve-ending pain relief cream. Moreover, cholesterol reduction and medicinal pain
relief products are currently being tested and a variety of wake-up products have also been developed,
which draw great interest from the private sector. The research findings in human health and medicine of the
Faculty of Pharmacy have been disseminated and used by other universities to conduct their research on the
effect of chili peppers on artery walls; the use of chili pepper extract as an animal food supplement, which
has already been launched; the use of chili pepper as a pesticide; and in the development of chili cultivars for
higher capsaicin yields. This collaborative research network on chili peppers, encompassing the processes
of cultivation, extraction, production development and industrialization, is so comprehensive that it earned
the research team of 41 researchers the Outstanding Research Award of Thailand Research Fund in 2007.

In 2009, Mahidol University, in collaboration with the Thailand Research Fund, approved a
collaborative research grant to enable the research team to further their research on the Extract Isolating
Bioactive Compounds of Essential Oils and Some Native Plants of Thailand. The objectives of the project
were 1) to study and identify bioactive compounds of essential oils from Thai spices and 2) to study and
identify bioactive compounds of edible plants in mangrove forests and in areas of the northern region.
The research creates a body of knowledge used to develop more
products such as vegetable-rinsing liquid and dietary supplement
products, which in turn generate new careers and add value to
the spices and native plants of Thailand. Such added value has
a positive effect for agriculturists augmenting their income and
improving their quality of life. As for their biological properties,
not only are these spices and native plants beneficial to healthcare,
especially for older people. This research project also provides
a training ground for research personnel and the development
of young researchers, which will strengthen scientific and
technological potentials of the country. In this first phase, there

are two doctoral students and two master’s students trained.
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7. Characterization of the relationships between gonadotropin-releasing hormone and
reproductive gland hormone and sex pheromone in shrimps and crabs: the application in the
crustacean breeding

Investigators : Professor Prasert Sobhon and his research team from Faculty of Science

Thailand has progressively developed a crustacean culturing system, but the chance for surviving
reproductive larvae to fully mature has been relatively small. Keeping breeders in a confined spawning
ground decreases the reproductive effectiveness due to stress, and thus, stimulating hormone is necessary
to enhance the breeding. To achieve that, one needs to have basic knowledge and understanding of how the
reproductive system develops and functions. The reproductive system is controlled by the nervous system
hormone which itselfis controlled by neurotransmitters (NE), especially serotonin (5 TH) and dopamine (DA)
and/or neuromodulators (NM), such as Gonadotropin-releasing hormone (gnRH), FMRF and APGWamides
NE, which is the first chemical signal that responds to external stimuli, particularly temperature, photo
period, quantity of food, etc. This is to control the level of NM, which are either peptides or amides and to
control the release of reproductive gland hormone (gonadotropins) and growth hormone, both of which are
part of the end-stage nervous system-hormonal process. The knowledge obtained from the research project
is useful for crustacean breeding, both for reproductive growth and somatic growth. Findings from the study
revealed that the injection of GnRH of 500 ng/g weight or GnRH agonist of 100ng/g weight could stimulate
ovary developmental cycle. Nevertheless, the quantity and quality of eggs spawned were similar to those of
the controlled groups. It was also demonstrated that there was GnRH spreading in the head, thoracic ganglia
and reproductive gland. Black tiger prawns and Portunus crabs that have been stimulated by the injection of

5-HT, DA and GnRH respond the same way as lobsters.

A crustacean culture in a confined area causes stress to shrimps and crabs, diminishing the development of
reproductive glands and the reproduction process to the point that they do not reproduce at all, probably due to the fact
that stress has a direct effect on the balance of gonadotropin hormones. Therefore, the injection of 5-HT and/or GnRH
and/or ELH together with the stimulation by pheromones can increase the effectiveness of the reproduction. Apart
from this, the injection of DA controlling substances, such as SP, leads to a decrease in growth inhibitory hormone
(GIH) and to an increase in the production and release of gonadotropins, which in turn can actively stimulate the
development of reproductive gland and reproductive behavior. The application of the knowledge in the crustacean
farming will improve the income of crustacean agriculturists.

This project was awarded with the Excellent Research Professor Scholarship by the Office of the Higher
Education Commission and the Thailand Research Fund in 2009. It was a big interdisciplinary project with a network
of overseas researchers. This long-term project produced an excellent result and simultaneously produced 16 Ph.D.

students.
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8. Robotic Technology: Research and Technology Transfer

Investigators : Assistant Professor Jackrit Suthakorn and academic staff and students of Faculty
of Engineering

This is an ongoing project whereby the first and second phases were conducted by Asssistant
Professor Dr. Jackrit Suthakorn and his team in 2007 and 2008. During both phases, there was the
development of the robot-assisted surgery system followed by a navigation system for the operation of
the prototype surgical robot. The surgical robot was used in orthopedic surgery with a real patient.

The third phase of this research project was carried out in 2009. At this stage, the robotic system and
technique were improved for accurate operation and results reporting. The system was applied extensively in
laparoscopic surgery and orthopedic surgery such as total knee replacement and closed intramedullary nailing
of the femur. The system was also brought into use in cosmetic surgery by surgeons before an experiment
with real patients in order to study clinical results of the use of robotic navigation to assist in an operation.
Furthermore, this study examined the feasibility of technique modification to make it appropriate to general
orthopedic surgery, which uses the fluoroscopic radio system. This series of experiments was divided into
2 parts. The first part involved a real operation in patients using solely the robotic navigation system.
The second part included the surgical robotic-assisted system in an operation. Use of robotic technology in

operations was at an experimental stage: in the physical modeling system or with cadavers, by surgeons.

Design of the Robot-Assisted Orthopedic

Surgery System
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After the experiment is acknowledged by surgeons, researchers and the general public, the robotic
research team will transfer the developed technology to interested parties in Thailand.

At present, robotic technology is one of the factors that reflect technological advancement of the
country. Many people have shown their interest in this technology. This is obvious from the evolution of
robotic development both in the industrial and government sectors, especially in educational units, where
a number of students are interested in and determined to develop more efficient robots. Evidently, Thai
university students won the first prize in the international robot competitions, establishing good reputation
for Thailand. In particular, they have won at the Rescue Robot Championship for 4 consecutive years. The
Thai team is under the supervision of Assistant Professor Dr. Jackrit Suthakorn, current President of the Thai
Robotic Society.

The development of the rescue robots is truly useful to society because this type of robot can search
for survivors or victims from such calamities such as conflagration, inundation, earthquakes and other
disasters. In the Rescue Robot Competition, the rescue concept has been developed by creating environments

similar to the real disasters to assess the rescue capacity of the robots.
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9. An Electronic Nose for Agriculture and Food Industry

Investigators : Assistant Professor Teerakiat Kerdcharoen and the research
team from Faculty of Science

Gas chromatography equipment (GC) which separates composition of
substances that evaporate after heat, was used widely in agricultural and
food industry in Thailand. However, gas chromatography equipment costs
approximately 2-10 million Baht. Similarly, human nose was used to analyze
a wide range of odors in food and agricultural products. With a collaboration

of a research team from the Department of Physics, Faculty of Science and a

research team from the National Nanotechnology Center, electronic noses can
be successfully developed for agriculture and food at less than 100,000 Baht.

The developed technology has been implemented for commercial and public use by creating
prototype lab-scale electric noses and prototype field electric noses and having them tested with a variety of
agricultural and food products. They have also been incorporated into other types of technology to enhance
their use for agricultural produce control in real cultivated fields.

The application of this modern technology in
agricultural farms helped the GranMonte Smart Vineyard
to win Thailand Tourism Awards for Agro-Tourism in
the Northeastern Region in 2008. This not only enforced
the community of wine producers in Khao Yai but also
drew support from the University in the integration of the
R&D into the Smart Farm System for better accuracy of
farming.

Furthermore, the research was recognized
with the Outstanding Research Awards in 2008 from
the Thailand Research Fund. The project also earned
4 patents and 12 research articles were published in
international journals. There were six graduate students

who participated in the project.
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10. High Impact-Resistance Transparent
Plastics

Investigators : Lecturer Kitikorn Jamorndusit,
Faculty of Environment and Resource Studies and
Associate Professor Passiri Nisalak, Associate
Professor Pornrachanee Sawaengkit, and Lecturer
Rachaya Chintaalakorn, Faculty of Dentistry

Polymethyl methacrylate, commercially
known as acrylic, is a transparent plastic that is
solid but fragile and easily broken. This project on
transparent plastics was, therefore, conducted with
the purpose of increasing the impact-resistance
property of polymethyl methacrylate sheets while
maintaining its transparency by adding impact-
resistant substances such as polyurethane or
natural rubber from a plant of economic value
for Thailand. In addition, the increase in high-
resistance of polymethyl methacrylate through the
use of polyurethane also defines an innovation in
orthodontic materials.

The products can be applied in works that
require high impact-resistance such as the front

part of a helmet, transparent roof tiles, transparent

bulletproof vests as well as a type of orthodontic

$191uUS: U
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practice known as invisible orthodontics that has
been approved for clinical studies. The research on
high impact-resistance transparent plastics won the
Creative Invention Award in the field of Chemical
and Pharmaceutical Sciences from the Office of the

National Research Council of Thailand in 2010.
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11. Education with the use of local language and Thai as the media of instruction: A case study
of bilingual education (Thai-Malay dialects) in schools located in the four southern provinces

Investigators : Prossessor Suwilai Premsrirat and researchers from the Research Institute for
Languages and Cultures of Asia

The action research project on “Education with the use of local language and Thai as the media
of instruction: A case study of bilingual education (Thai-Malay dialects) in schools located in the four
southern provinces” is an attempt to develop guidelines for long-term solutions to the problem of unrest in
the southern provinces. This 9-year project has operated in pilot schools where students speak only Malay
dialects, and is conducted starting from early childhood education (Kindergarten 1-2) to the completion of
compulsory elementary education (Prathom 1-6) with an additional one year preparation. The project aims
at a comprehensive bilingual education in four pilot schools in the provinces of Pattani, Yala, Narathiwat
and Satun and using them as a model for other schools with students whose mother tongue is not the official
language. The project progresses by generating brain and creativity development processes and a systematic
learning process using their local dialect, which is also their native language, with participation from the
community.

For the last three year, during the period of early childhood education, changes were observed in
both teachers and students. The teaching and learning became a happy process. While the students loved
books and schools and did not miss classes, the teachers adjusted their teaching approach toward genuine
child-centered education and exercised more varieties of teaching techniques for the students’ brain and
learning development. The students also clearly improved their learning and exhibited better pretest and
posttest percentages. For instance, the test scores of the students at Ban Prachan School in Pattani increased
considerably from 16.21% to 67.39%, there was also improvement from 12.86% to 39.00% at Ban Bueng
Nam Sai School in Yala, from 5.10% to 58.20% at Thairath Witthaya 10 School in Narathiwat and from
42.45% to 55.88% at Ban Tammalang Nua School in Satun. Parents were satisfied that their children became
more outspoken and expressive and that they could follow appropriate Muslim ways and culture while using
Thai correctly. The community had more confidence in the education system provided by the government.

The bilingual education program (Thai-Malay dialects) was selected by SEAMEO to be the Good
Functioning Model for Indonesia and Malaysia, where they will use it for education of ethnic groups in their

countries. The bilingual education project operated by SEAMEO and Indonesia’s Ministry of Education will

be applied for the linguistic groups of Javanese, Sundanese and Makasarese.
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