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SUCHINDA MALAIVUITNOND

Date of birth :
Family:
Husband:
Children:

Education:
1987
1990
1994
1997

10 August 1967

First child of Mr. Somchai and Mrs. Lek Malaivijitnond
Assistant Professor Kiatisak Sornpirom

Miss Narueporn Sornpirom and Mr. Kamin Sornpirom

B.Sc. in Biology, Khon Kaen University
M.Sc. in Zoology, Chulalongkorn University
Ph.D. in Biological Science, Chulalongkorn University

Post-doctoral training at Tsukuba Primate Research Center, Japan

WORK' EXPERIENCE:

Academic Position

1995

1998

Instructor in Department of Biology, Faculty of Science, Chulalongkormn
University

Assistant Professor in Department of Biology, Faculty of Science,
Chulalongkorn University
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2001 Associate Professor in Department of Biology, Faculty of Science,
Chulalongkorn University

2008 Professor in Department of Biology, Faculty of Science, Chulalongkormn
University

Management Position

2000-2002 Ethical Committees on Care and Use of Laboratory Animals,
Chulalongkorn University

2001-present Director of the Primate Research Unit, Faculty of Science,
Chulalongkorn University

2003-2014 Committee and Secretariat of Ethical Committee on Care and Use
of Animals for Scientific Purposes, Faculty of Science, Chulalongkorn
University

2004-2005 Deputy Head on Planning and Budget of the Department of Biology,
Faculty of Science, Chulalongkorn University

2005-2007 Committee on Strategic Plans on Care and Use of Animals for
Scientific Purposes, Faculty of Science, Chulalongkorn University

2006-2008 Policy committee of National Laboratory Animal Center, Mahidol
University
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2007-2009 Deputy Head on Research Section of the Department of Biology,
and 2013-2015 Faculty of Science, Chulalongkorn University
2012 - present Director of the National Primate Research Center of Thailand-

Chulalongkorn University

2021 - present  Board of director of Primates Enterprise, Chulalongkorn University

Advisory Board/Expert

Editorial Board of Tropical Natural History Journal

Editorial Board of Journal of Science and Technology Mahasarakham University
Committee on “Institute of Animals for Scientific Purposes Development (IAD)
Award”, National Research Council of Thailand (NRCT)

o Working Group on “Ethical Principles and Guideline for
the Care and Use of Animals for Scientific Purposes”,
NRCT

e Subcommittee on “Supervision and Compliance Promotion
on Ethics of Use to Animals for Scientific Purposes”,
NRCT

o  Working Group for “the Development of Personnel in
Animal Care and Use for Scientific Purposes”, NRCT
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Subcommittee on “OECD Good Laboratory Practice”, Thai Industrial Standard
(TISI)

Subcommittee on “Research and Development of Vaccines for Emerging
Diseases or Communicable Diseases”, Thai Food and Drug Administration (FDA)
Committee on “the Data and Safety Monitoring Board (DSMB)”, National Science
and Technology Development Agency (NSTDA)

Advisory Board of Maha Chakri Sirindhorn Clinical Research Center Under the
Royal Patronage (CRC), Chulalongkorn University

Invited speaker for national and international seminars, symposia, conferences,
and congresses

External assessor for promotion and appointment of the academic position for
several universities in Thailand and aboard

Reviewer of scientific papers for national and international journals

Reviewer of research proposal for national and international granting agencies
Reviewer of scientific books for several universities

Chair or secretary general for national and international symposia, conferences
and congresses

External examiner for Ph.D. thesis defenses for national and international
universities
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Research Works of Professor Dr. Suchinda Malaivijitnond
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SEARCH CENTER OF
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Awards Received

1996 STA Fellowship Awardee Research Development Corporation of Japan
(JRDC), Japan

2000 Outstanding Young Scientist Award of the Professor Foundation, Faculty
of Science, Chulalongkorn University

2005 Outstanding Young Scientist Award of the Faculty of Science,
Chulalongkorn University

2007 Outstanding Research Project of Chulalongkorn University

2010 Award of the highest citation of the publication of Faculty of Science,

Chulalongkorn University.
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2011 Teaching Award of Faculty of Science, Chulalongkorn University

2011 Teaching Award of Chulalongkorn University

2014 Outstanding Alumni Award of Khon Kaen University

2015 Methee Vijai Senior Researcher Award of Chulalongkorn University

2016 Outstanding Graduate Advisor Award of Faculty of Science, Chulalongkorn
University

2016 DMSc Research Award of Department of the Medical Sciences, Ministry
of Public Health, Thailand

2016 National Outstanding Researcher Award of National Research Council
of Thailand (Agriculture and Biology)

2019 Senior Research Scholar Award of Thailand Science Research and
Innovation

Research Works of Professor Dr. Suchinda Malaivijitnond

Dr. Malaivijitnond has been researching on non-human primates, focusing on
macaque monkeys, for more than 30 years, since 1988. Her research can be divided
into 2 themes; reproductive physiology and biodiversity of non-human primates,
as follows:

1. Research on Reproductive Physiology

Dr. Malaivijitnond has studied on the effects of Pueraria mirifica, an endemic Thai
medicinal herb, on reproductive organs, bone and brain. This research project was
initiated in 1999 when P. mirifica was popularly used as estrogen replacement
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therapy but it had no scientific data to support
the use. The users questioned in many issues
such as 1) Does P. mirifica truly contain
phytoestrogenic substances? 2) Does the
phytoestrogenic substances isolated from P.
mirifica act like estrogens? 3) What is the effect
of P. mirifica on reproductive organs? and 4)
What is the result of safety pharmacology test
of P. mirifica? From the long-term research of
Dr. Malaivijitnond, the results reveal that P.
mirifica contains various kinds of phytoestrogens
which can bind with estrogen receptors, and
puerarin is a major constituent while miroestrol
has the highest estrogenic activity. It has also
noted that P. mirifica collected from different
locations has different degree of estrogenic
activity. P. mirifica has various effects on
reproductive organs of rodents and monkeys, for
example, stimulating proliferation of vaginal
epithelium and uterus, inhibiting folliculogenesis
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and ovulation, inhibiting the synthesis and secretion of follicle stimulating hormone,
luteinizing hormone and inhibin, and thus reducing estrogen and progesterone
hormone levels. From these results, it indicates that P. mirifica can be used as
contraceptive drug in adult women, and used as hormone replacement therapy to
mitigate the climacteric symptoms in aged women. From these scientific knowledge,
it builds the confidence for local Thai people to cultivate P. mirifica in many
locations, and to produce and use P. mirifica in many forms which causes the
indirect benefit to the economics and society of Thailand. Later, Dr. Malaivijitnond
has expanded the horizon of her work to study the effects of P. mirifica on
osteoporosis and Alzheimer's disease which are the diseases in elderly.

2. Research on Biodiversity of Non-human Primates

Dr. Malaivijitnond has conducted her research on biodiversity of non-human primates
(focusing on macaque monkeys) in Thailand, South and Southeast Asian countries
such as Lao PDR, Vietnam, Myanmar, Indonesia, India, China and Nepal. She has
studied on morphology, behavior, physiology, genetics, zoonotic transmission
between monkeys and humans, distribution and current status of 6 species of
macaque monkeys. Her research mainly focuses on long-tailed or cynomolgus
macaque (Macaca fascicularis) and rhesus macaque (M. mulatta), the two non-human
primate species that are commonly used as animal models for safety and efficacy
test of drugs and vaccines for human use. Thus, most of her publications are about
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the hybridization between long-tailed and rhesus
macaques in their natural habitats at 15-20 degree
north, covering Myanmar, Thailand, Laos, and Vietnam.
The genetic information is important for the selection
of monkeys for scientific purposes. Apart from this
research topic, Dr. Malaivijitnond has also discovered
the stone-tool use behavior in Burmese long-tailed
macaques; M. fascicularis aurea, at Laemson National
Park Ranong Province. This discovery calls attention of throughout the world to
Thai macaques, because it is the only non-human primate species in Asia, and
the third non-human primate species (next to chimpanzee and capuchin) of the
world that have been reported the stone-tool use behavior. At present, Dr. Malaivi-
jitnond and her teams have been elucidating the association between
genetics, stone-tool use behavior, gut microbiome, and cognitive science in
Burmese long-tailed macaques and the hybrid between Burmese long-tailed
macaques and common long-tailed macaques (M. fascicularis fascicularis). This
knowledge will help us to understand the origin of human stone-tool use and the
effects of genetics and environments on behaviors.

From her long-term research in biodiversity of macaques in Asia, Dr. Malaivijitnond
initiated the 1% International Symposium on Southeast Asian Primate in Thailand
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in 2005. Since then, the symposium has been held in the frequency of every two
years in the following chronological order; Thailand, Laos, Thailand, Indonesia
(when the name of the symposium was changed to Asian Primate Symposium),
Sri Lanka, Nepal (Satellite symposium between the 5° and the 6" Symposium),
China (where Dr. Malaivijitnond chaired the meeting of the discussion of the
establishment of the Asian Primate Association), and India. The 8™ Asian Primate
Symposium is planned to be held in November, 2022 in Vietnam. Later, Dr. Malaivi-
jitnond was invited by Beijing Institute of Genomics-Chinese Academy of Sciences
to be one of the Founding and
Permanent Council Members
of the Open Biodiversity and
Health of Big Data (BHBD)
Alliance under the International
Union of Biological Sciences
(IUBS). The Founding Council
Members include representa-
tives from China, Russia,
Pakistan, Saudi Arabia, and
Thailand.
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National Primate Research Center of Thailand

From above mentioned research works that Dr. Malaivijitnond has conducted for
more than 20 years (at that time) and from the information that Thailand has high
potential in biomedical research and testing especially on drugs and vaccines, she
found the existing of the gap between non-clinical tests (in rodents) and clinical
trials (in humans). Noted, most of the drugs and vaccines for human use need to
be tested for its safety and efficacy in non-human primates before moving forward
to the clinical trials in humans. In 2011, Dr. Malaivijitnond initiated the establishment
of the National Primate Research Center at Kaengkhoi District, Saraburi Province.
This establishment is based on the basic knowledge that Dr. Malaivijithond has
accumulated throughout her research life on both reproductive physiology and
biodiversity of non-human primates. On February 20™ 2012, a year after an initiation,
the MoU between NRCT and Chulalongkorn University was signed. The aims of
this MoU are to support the development of the Primate Center and to endorse its
national level. Until today, the Center consists of 1 Administrative building, 4
Breeding buildings (semi-open, social housing style) with capacity of 1,000 monkeys,
1 Animal biosafety level-1 and 2 (ABSL-1 and 2) research building, and 1 ABSL-3
mobile laboratory unit. In 2022, the Center has been granted the budget of 139.84
million THB from the National Vaccine Institute (NVI) to build the marmoset
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breeding and research facility. At present, there are 633 specified pathogen-free
cynomolgus monkeys in the Center. Under the lead of Dr. Malaivijitnond, the Center
has been awarded the AAALAC International Accreditation for Animal Care and
Use on February 26", 2020 and certified the OECD principles of Good Laboratory
Practice on May 11%, 2021. The Center has served many entities in Thailand and
abroad for research and testing such as the NSTDA; Institute of Molecular Biosciences,
Mahidol University; Bionet-Asia, Co., Ltd; HRH Princess Chulabhorn College of
Medical Science, Chulabhorn Royal
Academy; Chula Vaccine Research
Center, Chulalongkorn University;
CYPRUMED, Austria; Chemon Inc.,
South Korea; and Neurgain Company,
USA. The Center conducts pharma-
cokinetics of drugs for diabetes mellitus
and osteoporosis diseases, Zika vaccine,
Dengue vaccine, and COVID-19 vaccines.
Importantly, three forms of COVID-19
vaccines, mRNA, DNA and protein
subunit, were tested for safety and
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immunogenicity in cynomolgus macaques in this Center, before it moves forward
to the clinical trials in humans. This leads to the outcome that Thailand becomes
the first country in ASEAN that can produce our own COVID-19 vaccines to
perform the clinical trial in humans. Since then, the Center becomes known more
at both national and international levels.

Present and Future Works

As for now, Dr. Malaivijitnond is appointed as the director of the NPRCT, her research
has been slightly shifted to the infectious diseases that can transmit from monkeys
to human or vice versa such as tuberculosis, malaria, herpes B virus, and SARS-
CoV-2. The study aims to elucidate the epidemiology of the diseases in monkeys,
the pathogenesis and symptoms, and the coevolution between hosts and pathogens.
The ultimate goal of this project is to develop drug and vaccine for prevention and
therapeutics the diseases in humans, and also to develop the test kits that are
inexpensive, practical for field study, accurate and precise. Dr. Malaivijitnond and
her team aim high that, at the end of the day, their research on infectious diseases
can compete with researchers from developed countries and the knowledge obtained
in the laboratory can be practically applied to the development of vaccines and
drugs in a comprehensive manner and in line with the public health roadmap of
Thailand according to the 20-year National Strategic Plan 2018-2037.
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Vision
EOSCE acts as a center of technological innovation and scientific research in

electrochemical and optical spectroscopy detection. We dedicate ourselves to
generating new scientific breakthroughs and technological advances for commer-
cialization. The CE will continue to further her collaborative power and cultivate
innovative culture among national and international institutions. EOSCE will foster
creativity and leadership skills in the new generation of scientists and researchers.

Background

Established in 2007, HITAP is a research unit under the Office of Permanent
In 2012, the Electrochemistry and Optical Spectroscopy Research Unit (EOSRU), a
small research unit, was established by Professor Dr. Orawon Chailapakul and some
Chulalongkorn University staff members. Since then, the RU has published numerous
research articles which have been cited in the global scientific community more
than 2,000 times; prompting the group to be awarded an Outstanding Research
Unit Award of Chulalongkorn University in 2014, and be recognized as the Most
Citation Award (Physical Science) from the Ratchadaphiseksomphot Endowment
Fund, Chulalongkorn University in 2014 and 2016. The strong collaborative research
atmosphere facilitates fast academic and research advancement for staff members
leading to heightened group productivity. The continuing success of the RU has
facilitated its transition to “Electrochemistry and Optical Spectroscopy Center of
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Excellence (EOSCE)” on 1% June 2017, based on extensive numbers of top tier
publications, evidence of explicit knowledge in specialized fields, professional
leadership, and global recognition in research skills of staff members. EOSCE received
numerous research grants from the Ratchadaphiseksomphot Endowment Fund in
Advance Material Cluster and Health Cluster from Chulalongkorn University, Thailand
Science Research and Innovation (TSRI), National Research Council of Thailand
(NRCT), and NANOTECH, NSTDA. Five years after the transition into EOSCE
(2017-present), EOSCE has published numerous research articles in SCI database:
77 articles in Tier 1, 58 articles in Q1, 3 articles in Q2, and owns 10 patents. The
group won several Outstanding Innovation Awards (Gold and Silver Medals) at
national and international levels. EOSCE will continue to be the leader of tomorrow
and will constantly produce students and staff
members of an evolving skillset for the dynamic
global environment to address the changing
needs in medicine, food, and the environment

Research and Innovation

EOSCE is currently a collaboration of 9 multi-
disciplinary academia and researchers who are
well versed in their fields and are keen in
novel development of electrochemical and
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optical detection methods and devices. All staffs are from
various departments and institutions of Chulalongkorn
University.

EOSCE focuses on new development of electrochemical
and optical detection methods and devices for food, the
environment, and for medical applications. These include
new detecting devices for qualitative analyses and surveil-
lance in medicine, agriculture, industrial applications,
environmental analysis, and renewable energy; all leading
to enhanced competitive capability of trades and quality
of life globally.

EOSCE publishes more than 10 research developments in
electrochemistry and optical spectroscopy articles annually.
From 2012 to present, EOSCE has published more than 300
research articles in SCI databases.

EOSCE is well recognized worldwide as our research articles have been cited in

L3OUAD

national and international publications 2,500 times (2017-present). Key research

articles and innovations are listed below:

o  Paper-based analytical devices (PADs) of heavy metals offer uncomplex, easy
to use, low cost, portability, and high precision. PADs can simultaneously
detect 6 heavy metals (nickel, iron, copper, lead, and cadmium) with very fast
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analysis time (5 min). From these benefits, PADs could be alternative portable
devices for tracking waste from industrial factories and early screening in
environmental samples. The cost of the PADs is approximately 30 Baht each
which is a great choice for entrepreneurs to reduce analytical cost while
maintaining social and environmental responsibility. This research was published
in Analytical Chemistry in 2014 (Anal. Chem. 2014, 86, 7, 3555-3562) with 225
citations. The work received silver medals at the International Exhibition of
Inventions in Taipei, Taiwan; and the Invention Honor Award from the World
Invention Intellectual Property Association (WIIPA) in 2014.

o Paper-based analytical devices (PADs) of Human Papillomavirus (HPV) of small
size, low cost, simplicity, portability, and self-measurement were developed
for electrochemical and colorimetric detections. The PADs are designed for
simultaneous detection of multiple DNAs of viruses and bacteria, including
Middle East Respiratory Syndrome (MERS), Mycobacterium Tuberculosis
(MTB), and Human Papillomavirus (HPV). The color change can be assessed
by the naked-eye, and quantitative analysis can be observed by smartphone.
Color intensity correlates with the concentration of targeted DNA which is
directly related to risk of the diseases. This work was published in Analytical
Chemistry, 2017 (Anal. Chem. 2017, 89, 10, 56428-5435) and was also awarded
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IFIA Best Invention Medal from the International Federation of Inventors’
Association; Silver prize from Seoul International Invention Fair 2018; and
Outstanding Innovation Award (Good Level) from the National Research
Council of Thailand (NRCT) in 2019.

Paper-based analytical devices (PADs) of Human Papillomavirus (HPV) via
electrochemical detection, this work was published in Analytica Chimica Acta,
2018 (Anal. Chim. Acta, 2019, 1044, 102-109). It received the Outstanding
Innovation Award (Good Level) from the National Research Council of Thailand
(NRCT) in 2019.

Paper-based immunosensor of C-reactive protein based on electrochemical
detection which has been developed using specific binding reaction between
biomolecules. The sensor combined preparation and detection in a single
device which further reduced cost without sacrificing ease of operation,
portability, and high accuracy and detection at very low level (ng/mL). The
sensor was developed to facilitate medical staffs or distant medical institutions
in the assessing of cardiovascular disease risks for timely treatment and
behavioral adjustment to reduce the severity of the diseases. This work was
published in Microchimica Acta (Microchim. Acta 2019 186: 153) and received
the Outstanding Innovation Award (Good Level) from the National Research
Council of Thailand (NRCT) in 2019.
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Simultaneous determination of [-agonists
compounds, including terbutaline, salbutamol, ractopamine, and clenbuterol by
UHPLC coupled with electrochemical detection based on palladium nanoparticles
modified boron-doped diamond (BDD) electrode was developed for rapid routine
monitoring of four R-agonists and was applicable in various samples including
swine feed, swine meat, and urine with satisfactory recoveries. The work was
published in the Journal of Electroanalytical Chemistry, 2019 (J. Electroanal.
Chem. 2019, 840, 439-448).

A colorimetric paper-based analytical device (PAD) for the detection of Salmonella
typhimurium in combination with immunomagnetic separation (IMS) and the
antibody/enzyme complex was developed. PAD has shown its ability to detect
S. typhimurium at the detection limit of 10* CFU mL" within 90 min. without
pre-enrichment. In addition, this PAD approach was further applied for the
detection of S. typhimurium in inoculated bird fecal samples and in whole
milk with acceptable results. As demonstrated in this work, PAD has a strong
potential to be a diagnostic tool in clinical analysis.

The latest outstanding platform being developed in EOSCE’s lab is label-free
paper-based electrochemical device targeting SARS-CoV-2 antibodies. This
serological assay facilitates reliable assessment of the immune responses to
natural infection in the population. By bridging biosensing approach to
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electrochemical detection, detection sensitivity of SARS-CoV-2 antibody is
considerably enhanced. Unlike other lateral flow-based assays (LFAs) involving
the utilization of multiple antibodies, this paper-based electrochemical platform
can detect the presence of SARS-CoV-2 antibodies without specific requirement
of any antibody. The device was effectively validated in the clinical sample
collected from patients with satisfactory outcomes. The platform was further
extended to antigen detection including the spike protein of SARS-CoV-2,
demonstrating new clinical diagnostic potential for COVID-19.
For the past 10 years (2012-2021), 30 Ph.D. and 15 M.S. students graduated under
EOSCE’s wings; 25 are currently enrolled. On average, EOSCE attracts 5 new
students each year and we are very proud to support and contribute to the success
and the recognition of Chulalongkorn University, a leading institution in Thailand.
Our graduates are highly skilled, have published numerous publications, and are
recipients of many academic awards, for example: Outstanding Research Award
(Ph.D. Student in Science and Technology), from Chulalongkorn University in 2008,
2010-2011; Outstanding Academic Award (Ph.D.) from the Professor Dr.Tab Nilanidhi
Foundation, Faculty of Science, Chulalongkorn University; Outstanding Research
Award (Ph.D. Student in Science and Technology), from Chulalongkorn University in 2011.
In 2020, EOSCE received an “Outstanding Center of Excellence Award 2020” based
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OPTICAL SENSOR

on their contribution in research and innovation outputs for society and
humanity by empowering local scientific and industrial research in
agriculture, medicine, and the environment. Our innovations have extended
the capability of researchers in the developing world and prove that
advanced research can be achieved without the need for expensive o
equipment and technology.

Salmonella typhimurium biosensor HIV/HCV cDNA detection

Innovation awards

o 2019, Silver Prize (2 awards) from The Awards Ceremony Seoul Inter-
national Invention Fair 2018, South Korea.

e 2019, Outstanding Innovation Award (Good Level) in Chemistry and ELECTROCHEMICAL SENSOR
Pharmacy Science (2 awards) from National Research Council of hmb\" W
Thailand (NRCT). b PENSOR

o 2019, Higher Education Innovation Award (Excellence Level) and

Project Proposal Writing award (Good level) in Agriculture and Agro-
Industry.

e 2020, Outstanding Innovation Award (Excellence Level) in Chemistry
and Pharmacy Science from National Research Council of Thailand
(NRCT).

Electrochemicall
Paper-based analytical device|
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Seoul International Invention Fair 20°

o 2020, Outstanding Innovation Award (Good Level) in Chemistry
and Pharmacy Science from National Research Council of Thailand
(NRCT).

o 2020, Higher Education Innovation Award (Good Level) and Project
Proposal Writing Award (Excellence level) in Agriculture and
Agro-Industry.

o 2021, Outstanding Innovation Award (Good Level) in Chemistry
and Pharmacy Science from National Research Council of Thailand
(NRCT).

o 2021, Outstanding Innovation Award (Honor Level) in Chemistry
and Pharmacy Science (2 awards) from National Research Council
of Thailand (NRCT).

o 2022, Outstanding Innovation Award (Honor Level) in Chemistry
and Pharmacy Science (2 awards) from National Research Council
of Thailand (NRCT).

o 2022, Outstanding Innovation Award (Honor Level) in Physical and
Math Science from National Research Council of Thailand (NRCT).
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Progression of Staff Members

EOSCE encourages and supports the career development of all team members.
Associate Professor Dr. Wanida Laiwattanapaisal, a former staff member, has been
producing research papers and new innovations leading to the formation of a new
research unit, Biosensors and Bioanalytical Technology for Cells and Innovative
Testing Device Research Unit (B2iTCIT) in 2020. Likewise, Dr. Nadnudda
Rodthongkum, a former staff member and an expert in wearable sensors, established
the Center of Excellence in Responsive Wearable Materials, in 2021.

National Collaborations

EOSCE has an extensive network in both the public and private sectors, such as
Srinakharinwirot University, Mahidol University, Ubon Ratchathani University, and
NSTDA. We also collaborate with industries and companies to develop commercial
innovations, such as PTT Public Company Limited, Silicon Craft Technology Public
Company Limited, Wamin Chemical Company Limited, and Serve Science
Company Limited. Examples of key commercial innovations under EOSCE’s wings
are: A Portable electrochemical sensor for heavy metal detection which was an
output of a collaborative effort amongst Chulalongkorn University, Srinakharinwirot
University, and Silicon Craft Technology Public Company Limited. The commercial
sensor can detect heavy metals by smartphone and is suitable for industrial and
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waste monitoring applications. For this reason, the Director of EOSCE was recognized
by the National Research Council of Thailand (NRCT) for her outstanding research
network in 2021 and was awarded a special Professor Funding to sustain her
research national network which consists of national members, Associate Professor
Dr. Weena Siangproh from Srinakharinwirot University, Associate Professor Dr.
Amara Apilux from Mahidol University, Associate Professor Dr. Anchalee Somphao
from Ubon Ratchathani University and Dr. Chuleekorn Chotsuwan from the
National Nanotechnology Center. These collaborations are the stories behind the
success of EOCSE and will sustain our creativity for new technological advancements
and innovations.

Infernational Collaborations

Much of the high quality research of EOSCE are results of international collaborations
with international institutions around the world. Our collaborators are: Professor
Dr. Charles S. Henry from the Department of Chemistry, Colorado State University,
Colorado, USA; Professor Dr. Arben Merkogi from Institut Catala de Nanociencia i
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Nanotecnologia (ICN2), Barcelona, Spain; Professor Atsushi Maruyama from

Department of Life Science and Technology, the Tokyo Institute of Technology,

Japan; Prof. Dr. Daniel Citterio, Department of Applied Chemistry, Keio University,

Japan; Associate Prof. Dr. Gaston A. Crespo, KTH, Royal Institute of Technology,

Sweden; Dr. Mohini M Sain from Department of Mechanical Engineering, University

of Toronto, Canada; Dr. Tugba Ozer, Department of Bioengineering, Yildiz Technical

University, Turkey, and many more. EOSCE accepts applications from domestic

and international students and researchers who are interested in our research and

want to join our team and who has been a team member of the research project

supported by Malaysia-Thailand Joint Authority (MTJA) since April 2019 and

Research Development Design and Engineering Project under a Memorandum of
Understanding on Research Collaboration between the National Science and Technology

Development Agency and The Scientific Technology Research Council of Turkey.

Currently, there are 25 graduate students and postdoctoral researchers working

with us from many countries, such as Thailand, Indonesia,

USA, and many more. EOSCE focuses on building skills of el e i
young scientists, students are encouraged to collaborate in

our research network to learn new skills and to expand their
potential in team setting, an evolving skillset for leaders of
tomorrow in a global dynamic environment.

<
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Development of Chitin Nanofibers for Smart Packaging Applications

Due fo undeniable advantages, the consumption of single-use plastic bags has increased
fremendously since the last decade, resulting in o plenty of the plastic wastes in landfills
and environment. This has led to serious environmental and animal life issues. Biodegradable
packaging films could be a promising candidate to decrease amounts of the consumption
of the pefroleum-based plastic bags; however, mechanical and barrier properties of the
biodegradable packaging are inferior fo those of the petroleum-based plastic films. To
enhance features of the biodegradable packaging, biodegradable reinforcement which is
derived from nature should be applied to save the biodegradability feature of the films.

Here, shrimp shells from seafood indusiries are selected as a main chitin resource to
prepare chifin nanofibers with diamefers of 10 nm and lengths up fo several mm using
chemical and mechanical treatments. The prepared chitin nanofibers will be mixed with a
biodegradable polymer, and effects of concentrations of the chitin nanofibers on mechanical
and antibacterial properties of these packaging films will be investigated. Moreover, the
nanocomposite films would be cross-linked, and effects of the wet condition on properties
of the cross-linked chifin nanofiber reinforced polymer films will be investigated to understand
the film limitation. The obtained materials will be used as active green packaging to
extend the shelf life of food products, and findings from this work will be useful for laying
a foundation on the improvement of barrier and antibacterial properties of the biodegradable
films. The technology could be transferred to the packaging and paper industries to apply
these nanofibers to prepare substitute packaging films which could shed light on the reduction
in a number of the nonbiodegradable plastic wastes.
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Innovation of Synbiotic Fermented Rice Cake from Germinated Brown

Black Glutinous Rice and Quality Improvement by Enzyme Technology

Thailand exports rice more than 30% of the world market. Research and development of
value-added products from rice is an important guideline fo increase commercial potential
of rice products and may also lead to the development of the country’s economy. Khao
Maak, namely fermented rice cake, is a unique rice product of Thailand. It is currently
classified as a functional food confaining probiotics that are beneficial to human health
in terms of balancing body system, preventing cancer and inhibiting the growth of pathogenic
bacteria. The use of germinated black glutinous rice will increase the health benefits of
Khao Maak as the product would confain anthocyanin as antioxidants and GABA as
neurofransmitter and natural brain relaxant. It also makes the product qualify as prebiotic
that promotes the growth of probiotics. The development of Khao Maak containing both
probiofics and prebiofics is an innovative functional product called synbiofic Khao Maak.
However, because germinated brown rice has seed coat that may retard the fermentation
process, make hard fexture, less sweetness and not acceptable by consumers. The use of
cellulase enzyme to treat germinated brown rice is expected to improve water penetration
and may also increase the amount of GABA in the grain. The use of amylase enzyme is
expected to enhance the digestion of starch into sugar, increase sweetness, and fasfen
the fermentation process. The developed technology in this research will be transferred to

entrepreneurs and community enterprises who are inferested in further commercial development.
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Biochemical Characterization of Trypsin Inhibitors from Durian Seed

for Value-Added Applications

Durian is an important economic fruit of Thailand. However, the seed is often discarded.
The seed has not previously been examined for potential value-added applications. We
recently discovered that the major soluble proteins in durian seeds are frypsin inhibitors.
We have successfully cloned five frypsin inhibitor genes and expressed some of the trypsin
inhibitors as recombinant profeins. In this proposal, we aim to defermine which of the
frypsin inhibitor genes are expressed in the seed. Trypsin inhibitors from seeds and recombinant
irypsin inhibitors will also be compared for their inhibitory acfivity and profease specificity.
The three-dimensional sfructure of these frypsin inhibitors will be defermined to gain molecular
understanding of the inhibitory mechanism. In addition, potential applications of both the
extracted and recombinant frypsin inhibitors in animal product-free mammalian cell culture
and as insecticide will be explored. The results from this project will yield important
information for application of durian extract or recombinant durian trypsin  inhibitors in
high-value biotechnology industry.
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Extension of ‘Nam Dok Mai’ Mango Shelf Life by Lignin Containing

Nanocellulose Coating

The use of nanocellulose in coatings for the preservation of perishable fruits and vegetables
is increasing in popularity because its properties could reduce the loss of fruits and vegetables
water, and delay ifs ripening and quality deferiorations. This method maintains the quality
of fruits and vegetables when reaching the consumers. In this research, Llignin-containing
nanocellulose (LCNC) was provided to compare with cellulose nanocrystals (CNC) for
coating on ‘Nam Dok Mai” mango fo extend shelf life for 20 days ot 13£1 °C using
0.3%, 0.6% and 1.0% weight/volume of coating concentration fo determine the physical
and chemical changes of mangoes every 5 days, and compare with 0.6 % w/v of CNC
concentration. The findings suggested that LCNC could be a highly promising coating for
mangoes which delayed its ripening affer post-harvesting.
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Enzyme Activity Analysis and Pathogenicity of Leaf Blight Disease on
Water Hyacinth Caused by Paramyrothecium Strain KKFC448

The water hyacinth, Eichhomia crassipes, is considered a major aquatic weed problem in
Thailand. It has the ability to adapt itself to the environment and its rapid reproductive
rate is difficult fo eradicate. The government annually spends a budget of several million
bahts for removing aquatic weeds from water resources. Confrol and removal can be
carried out by either mechanical or chemical methods. However, both methods can not
completely remove this aquatic weed effectively and sustainably. Therefore, biological
confrol is consequently considered as an alternative method, which could reduce expenses
and is not foxic to the environment. Paramyrothecium strain KKFC448, causing agent of
water hyacinth leaf blight, has been developed as a bioherbicide for controlling water
hyacinth. Host range studies indicated that Paramyrothecium strain 448 did not cause
disease on 114 economically important plants (51 families). Moreover, the foxicity studies
of this fungal strain in animal such as acute inhalation toxicity fo rats, skin iritation and
eye iritation from spore suspension of Paramyrothecium strain 448 are conducted. The
results revealed that no mortality was observed throughout the study. However, it should
be studied on the mechanism of infection and pathogenicity factor of Paramyrothecium
strain 448 especially for the analysis of enzymes acfivity that the fungus produces and
releases. Water hyacinth plants will be inoculated with Paramyrothecium strain 448, then
the infected plants will be analyzed in terms of the enzyme acfivities such as B-1,4-Endo-
glucanase and B-Clucosidase. The results from this study will be useful for controlling

water hyacinth outbreak in Thailand.
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From Genomics to Applications: Evaluation of Probiotic Supplements
for Disease Control in Aquaculture

Aquaculiure, particularly the shrimp industry, is important to Thailand’s economy. Shrimp export
is approximately at 500,000 tons per year generafing tens of billion Baht annually for the
country. However, the quantity of shrimp farming has decreased due to series of shrimp disease
outbreaks such as white spot disease, yellow head disease, and early mortality syndrome.
Improving the quality and potential of shrimp farming tfo increase productivity and reduce
disease burden is, therefore, essential 1o the shrimp aquaculture. In shrimp farming, not only
environment (e.g. water quality) and shrimp species are important, presence of cerfain microbes
also plays a role in supporting overall shrimp health. Probiofic microorganisms are used to
enhance the growth and immunity of shrimps and to inhibit viral and bacterial pathogens.
Probiotics used in the shrimp industry are, for instance, those of Bacillus and laciobacillus
species. L plantarum has been shown to induce immunity in Penaeus vannamei shrimps. In
addition, L johnsonii is used in fish indusiry to induce fish growth and protect the fish from
bacterial pathogen Vibrio anguillarum, which is also a shrimp pathogen. The proposed study
herein aims to use natural L johnsonii isclate with known whole genome sequence and known
properties in inducing shrimp immune genes and in profecling shrimps against white spot
syndrome virus to develop shrimp feed supplements. At the end of the research period, the
researchers hope to deliver a feed formula that is can be used in shrimp aquaculture.
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Development of Health Products from Vegetables and Fruits for
Prevention of Degenerative Diseases

Current trends foward living in urban sociefies, more sedentary approaches to work and
greater diversity in employment facilities have contributed to increases in fast-food consumption,
lower fruit and vegetable intake and less exercise among the working population. Al of
this, fogether with an increasingly aging population in Thailand, has led to significant
increases in the risk of acquiring cerfain degenerative diseases including diabetes, hypertension,
coronary heart disease and cancer. Therefore, this research aims to provide useful information
for the development of healthy products obtained from various edible plants using ultra-
sonic-assisted extraction and encapsulation techniques. We are proposing a powdered
product composed of pineapple (Ananas comosus (L) Merr) as a source of bromelain,
proteolytic enzymes, colored rice (Oryza safiva L. var. indica) as a source of red anthocyanins,
butterfly peas (Clitoria fernatea linn.) as a source of blue anthocyanins, Chinese celery
(Apium graveolens L) as a source of polyphenols and wind mushrooms (lentinus polychrous
lev.) as a source of beta-glucan. The phytochemicals present in these edible plants have
been reported for their antioxidant and anfi-inflammatory properties, which can serve to
profect against formation of some of the basic causes of degenerative disease through
diverse modes of actions. Although these edible plants have been reported their beneficial
bioclogical and pharmacological activities, there has not yet been any studies conducted
on the combination of these plants in suitable proportions as the ingredients of a functional
health product that would be convenient to consume. Our research group hopes that this
functional product could serve as a key component of an allernative approach to the
promotion of a healthier lifestyle of the Thai population.
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Development of Aurisin A from Luminescent Mushroom, Neonothopanus
nambi, as An Anti-Cancer Drug Targeting EGFR Using Advanced
Computational Chemistry, Chemical Synthesis, and Molecular Biology
Techniques

Epidermal growth factor receptor (EGFR) is one of the proteins that has received the most
attention in the development of targefed anti-cancer drugs due to ifs high expression
level in several cancer cells. The overexpression of EGFR consfitutively activates signaling
pathways involved in cell growth, angiogenesis, migration, and survival of cancer cells.
Erlotinib is a targefed anti-cancer drug with a high specificity fo the EGFR protein. However,
acquired drug resistance inevitably develops after one year of treatment. In addition, erlotinib
is very expensive; thus, the search for novel anti-cancer drugs targefing EGFR with high
efficacy and low price is needed. Previous study has shown that aurisin A, extracted from
luminescent mushroom Neonothopanus nambi; is able to downregulate EGFR protein expression,
leading to apoptotic induction in A549 lung cancer cells. This research aimed fo develop
aurisin A as novel anti-cancer drug targefing EGFR with higher efficacy and specificity
than the erlofinib by employing advanced computational chemistry, chemical synthesis, and
the study of inhibitory mechanisms at both cellular and protein levels using molecular biclogy
techniques. In addition, the technique of inclusion complexation with beta-cyclodextrin and
its derivatives will be applied to help increase the stability, water solubility, and anti-cancer
potential of aurisin A derivatives fo be used as a model for further fargeted anti-cancer

drug development.
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Crystallography and Crystal Engineering of Metal-Organic Frameworks
for Carbon Dioxide Capture and Conversion o Value-Added Chemicals

Because rapidly increasing atmospheric CO, concentrations cause defrimental changes to
the earth’s environment. Currently, much efforts from both scientific community and industry
have been devoted to find materials showing great potential applications in CO, capture
and conversion fo value-added products. The use of porous solids is considered as one of
the most promising approaches among currently accessible CO, capture technologies.
Particularly, a class of newly developed crystalline porous solids, so-called, “metal-organic
frameworks (MOFs)”, have presented great potential in this aspect. MOF materials possess
the advantages of tunable pore size and pore functionalization, leading to an enhancement
of adsorption capacity and catalytic properties of CO,. The inherent crystallinity of MOF
materials allows precise structural determination by single crystal X-ray diffraction, thus facilitating
their rational design and formulation of structure-function relationships. The present work aims
fo control the pore size and pore surface functionality in MOF materials through the classical
principles of “crystal engineering” and “reficular chemistry” for the development of solid CO,
sorbents/catalytic converters. With our continued efforts in the fields of MOF chemistry,/crystal-
lography and collaboration with indusfrial pariners, we can anticipate that MOFs as solid
sorbents and heterogeneous catalysts will have certainly impact and a bright future for the
practical applications in green-house gas capture/conversion. This provides positive significance
not only in terms of academic interest but also to environment, social, and economic progress.
We also believe that new materials designed by chemists and crystallographers will certainly
continue fo impact on the development of our science education and economy.
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Self-Administered of Novel Dissolving Microneedle Patch Loaded Polymer
Synthesizes Based A Novel Chitosan Derivative to Form Polymeric
Micelles for Delivery of Long-Acting Esiradiol Therapy

Estradiol is widely indicated for the freatment of menopause-related symptoms. However,
oral estrogen therapy was associated with an increased risk of cardiovascular toxicity and
venous thromboembolism. The studies reveal that the risk is significantly higher for oral
estrogen compared to transdermal estrogen. This is due fo oral estrogen undergoes first-pass
metabolism in the liver, whereas transdermal administration of estrogen largely avoids these
effects by avoiding first-pass metabolism. The current transdermal esfrogen patch needs
continuously worn, normally every day, which is causing irrifation and annoyance at the
site of application in many patients. Our study aims to overcome the problematics of
transdermal estradiol. Therefore, for the first time, the novel long-acting polymeric micelles-es-
tradiol-loaded dissolving microneedles (DMNs) patch is designed, formulated, and evaluates.
The new DMNs patch only needs to be applied for 1-2 hours once a week, as the
biodegradable polymeric needles dissolve and remain in the skin while polymers release
the estradiol after the patch is applied. This approach indicates that estradiol, delivered
with biodegradable controlled release polymer and polymeric micelles, can be deposited
as a depot in the skin, the drug will slowly be released and sustained in the systemic
circulation. For this purpose, long-acling DMN arrays loaded with polymeric micelles-estradiol
were fabricated and characterized for drug confents, insertion depths, dissolution, in vitro,
and in vivo for effective intradermal delivery in comparison with a commercially available.
If this research is successful, the self-administered of long-acting DMNs patch could be
an alterative fo the commercial patch fo improve the quality of life.
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Development of Metal-Organic Framework for Heavy Metal Removal
from Wastewater

Removal of heavy metals contaminated in agricultural and industrial wastewater is of great
importance for both health and environmental impacts. Among several types of heavy
metals found in wastewater, Arsenic species is one of the most toxic and demanding to
be remediated from wastewater due to the high solubility of arsenic species in water
media. Therefore, the removal of arsenic species into part per billion (ppb) level as
recommended by the world health organization poses a scientific challenge to seek efficient
adsorbents. In this work, mefal-organic framework (MOF) has been developed as the
porous adsorbent for removal of arsenic species into ppb level. MOF-based adsorbents
are designed to have specific active sites for high selecfivity to arsenic species, high
removal capacity and long lifetime. The development of MOF materials also focuses on
the wide working pH range for wastewater from various sources. In addition, the processing
info specific forms (i.e. membranes or pellets) and the large-scale production will be
demonstrated as the prototype for further develop as commercial products or further uses
af industrial scale.
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Metal-Containing Semiconducting Polymer Dots for Photocatalytic CO,
Conversion to Value-Added Chemicals

Photocatalytic CO, conversion info valuable chemicals has been considered a promising
strategy foward rapid increase of atmospheric CO, concentration and depletion of fossil
fuel. Numbers of transition-mefal complexes show different interaction mode with CO,
molecule and have been extensively studied to be effective catalysts for this task. These
complexes can be tailored with organic light harvester info polymeric material called
conjugated polymers, which have been shown to be promising photocatalysts for both
CO, reduction and H, production. Furthermore, this organic-based material can be
modified info water-soluble polymeric nanoparticles (Pdots) for even more sustainable use
while some qualities for being a photocatalyst, such as activity and sfability, were also
found to be improved. The focus of this project lies in the synthesis of Pdots that combine
fluorene, monomer of polyfluorene which is used to produce blue light emitting diode, and
N4 Schiff-base macrocyclic Ni complex. We speculate that Pdots based on  these
components, especially the Ni complex, would show interesting chemistry advantageous
for CO, conversion and scientific understanding could be acquired from this study.
Successful synthesis of the material is expected fo result in an effective catalyst that efficiently
turns CO, into voluable chemicals or fuels for clean dlfernative energy, reducing the
greenhouse gas emission and prolonging the life cycle of carbonaceous material.
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Synthesis of Anticancer Natural Products

Pacharin, bauhiniastatin 4, bauhinoxepin C and bauhinoxepin D are anticancer natural
products containing dibenzo[b,floxepine or its 10,11-dihydro version as a core structure.
Our aim is to synthesize these compounds with a short and efficient profocol so that it is
possible to scale up the synthesis if large amounts are needed for drug production. We
will employ a nucleophilic aromatic substitution reaction and the Knoevenagel condensation
fo link 2-methyl-3-nitrophenol and appropriate 2-fluorobenzaldehydes together by forming
a seven-membered ring between these two unifs in one step. The challenges that we have
fo overcome are the preparation of highly subsfituted 2-fluorobenzaldehydes for this key
step and the optimization of reaction conditions in order to obtain the desired dibenzo[b,f]
oxepine scaffolds in high yields. In addition, the selective removal of a protecting group
in a final sequence of the synthesis could be very challenging. We will also synthesize
other substituted dibenzo[b,floxepines from commercially available substituted 2-fluorobenzal-
dehydes in one pot using this key step. Since dibenzolb,flazepine is a core structure of
several drugs and bioactive compounds, we will further explore our method fo synthesize
substituted dibenzo[b,flazepines as well. All of the synthesized compounds will be evaluated
for anticancer acfivities.
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Efficient and Reusable Magnetic Mesoporous Carbon Catalysts Prepared
via A Sustainable Route from Wasted Lignin-Based Precursor and
Their Applications in The Production of Sugar-Derived Furfural and
Direct Conversion of Xylose to Furfuryl Alcohol

Catalytic dehydration of xylose to furfural and selective hydrogenation of furfural to furfuryl
alcohal (FA) have received much atfention nowadays. Furfural can be employed as a platform
chemical to produce various valued-added chemicals, while FA is a promising starting chemical
fo produce many value-added products, for example additives in bio-jef, vitamin C, lysine,
and furan resin-based materials. Both compounds can be obtained from hemicellulose-based
biomass such as sugarcane bagasse, comn cob, rice husk, and rice straw. The conversion of
xylose and furfural into those target compounds can be performed using heterogeneous
cafalysts. However, most catalysts reported in the literature are based on complicated prepa-
rafion steps. Moreover, the expensive or foxic chemicals are mosily employed. For this reason,
highly efficient and reusable magnefic mesoporous carbon catalysts prepared via a sustainable
route from green biomass-based chemicals (the lignin) is proposed here. The proposed
preparation method is based on the incorporation of nickel ions (Ni**) info the low-cost,
non-toxic lignin as a carbon precursor, followed by simple carbonization. The proposed
procedure will integrate the formation of accessible mesopores and the loading of magnetic
nickel species in a single step. For the dehydration of xylose into furfural, SO;H groups will
be roﬁed onfo the carbon-based catalysts via sulfonation. Magnetic mesoporous carbon
coto?ysts containing both SO;H group and Ni particles will be used in both conversion of
xK|ose info furfural and the direct conversion of xylose furfural to FA. The physicochemical
characteristics of the synthesized catalysts will be examined. Systematic investigation and
correlation between the pore texture/chemical properties of the prepared cafalysts and the
cafalytic performances for both reactfions in terms of conversion, selectivity, stability, and
reusability of the proposed catalysts will be established.
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Researching New Hydrides and Improving Internal Mechanisms as
A Source of Hydrogen Energy in Vehicles

Hydrogen storage technology in mobile cars and all domestic energy requirements have
affracted worldwide inferest. Nowadays, research efforts try to improve the low-efficiency
reversible processes and energy fransport problems. The hydrogen storage process using
solid-stafe hydrides has the potential to provide volumetric hydrogen densities twice as
high as in the liquid states. In this research, the complex hydrides are focused to study
under extreme conditions, which may induce the efficiency of the process combined with
high-storage capacities. By ab initio theoretical method, we first investigate the high-pressure
structures, phonon dispersion, electronic and mechanical properties of complex hydrides,
with a special focus on metal borohydrides. Mechanism of storage hydrogen atoms in
complex hydrides with effects of pressure and temperature will be intensively analyzed in
a supercell system. For indicating the most favorable H-adsorption structure, hydrogen
vacancy diffusion kinetics and activation energy barriers will be considered as well. In
addition, we will try to verify our calculation results by the previous experimental reports
and the recently experimental outputs from our connection laboratories in Thailand. Finally,
it is expected that the novel information about the mechanism in complex hydrides under
extreme conditions in this research can be published in the high-impact factor journals

and satisfy the suitable conditions for enhancing the hydrogen storage technology.
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Graphene-Based Plasmonic Device as An X-ray Free-Eleciron Laser

In this project, we will develop graphene-based plasmonic devices, capable of realizing
a compact, tunable, highly directional light source with the capability fo generate short-wave-
length uliraviolet and even X-ray light. Our approach is motivated by recent analytical and
simulation work, proposing a method for realizing such a source, which is perhaps an
initial step towards a chip-scale tunable laser source of coherent short-wavelength photons.
Critically, a graphene plasmon is excited on graphene by coupling a focused laser beam
via a grating structure that is fabricated into the substrate, deposited on top of the graphene,
or implemented as an array of graphene nanoribbons on the substrate. When electrons
are launched in parallel to the graphene, their inferaction with the graphene plasmon field
induces transverse electron oscillations, which lead to the generation of short-wavelength,
directional radiation. This scheme directly ufilizes the strong confinement of graphene
plasmons, leading to fields of extremely short spatial periodicities. According fo recent
work, much higher confinement and lifetime of graphene plasmons are achievable using
high quality graphene samples together with advances in fabrication techniques. The goal
of this experimental project is fo provide a demonsiration of a graphene plasmon-based
free-electron source, with primary focus being on establishing the viability of utilizing
lithographically-designed periodic nanostructure info graphene sheet to achieve the emission
of radiation in the THz range and also identifying its potential as free-electron lasers. The
demonstration of such a room temperature source would challenge established notions of
laser operation and would be a significant fechnological development.
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Efficiency of Microplastic Removal in Coagulation-Flocculation-
Sedimentation of Water Treatment

Nowadays, Thailand is constantly facing drought and water shortages, especially in industrial
esfates. Consequently, having water recycling process is essential to resolve the problem.
However, one of the major difficulties when using water recycling process are the presence
of microplastics, salinity, and turbidity. Since microplasfics contain Bisphenol A (BPA), a
chemical substance which relates to the health of water users, as their component, therefore
in these past few years, scientists has been focusing more on the impact of microplastics
particles on human health. Additionally, to effectively remove microplastics in raw water
by using water treatment process would improve water quality and benefit water users in
the future. Therefore, the obijective of this project is to determine the correlation between
microplastics, turbidity, and salinity. Moreover, the project also aims to compare the treatment
performance when using two different types of coagulant, which are Alum (Aluminum
Sulfate) and PACI (Polyaluminum Chloride), and investigate and improve the removal efficiency
of the coagulation-flocculation-sedimentation process from existing treatment plant.
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The Deve|opment of Induction Hot Wire (IHW) Equipment Used in Flux
Cored Arc Welding (FCAW) for Steel Structure Industries” Applications

In this study, the development of induction hot wire (IHW) equipment using in flux core
arc welding (FCAW) is conducted for the structural steel and its related industries. The
innovated IHW equipment can be installed at the welding tip of FCAW machine in order
to reduce the temperature difference between the welding elecirode and the workpiece,
which can eventually get rid of the unmelt electrode’s scenario. On top of this, the IHW
equipment is additionally useful for the increase of deposition rate, the increase of weld
profile, and the increase of welding continuation, which can in tums improve the productivity
in the welding indusries. Without any doubts, this innovated accessory, the IHW equipment,
to the FCAW machine can be useful for several industries such as automotive, railway
systems, shipbuilding, and pefroleum. Due fo the simplicity and portability, this invented
IHW equipment can be insfalled in many models of FCAW machine. However, up fo
now, this concept of implementing IHW equipment using in FCAW machine has not been
reported elsewhere. As a result, the IHW equipment using in FCAW machine is invented
and used to prepare coupons for the investigation of deposition rate, mechanical properties,
and chemical properties.
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Design and Development of An Automatic Compliant Microgripper
for Cell Manipulation

Robots and automation systems are widely used in industry and manufacturing in Thailand
and worldwide. The increase in robotic and automation systems is due to the lack of
labor and performing repetitive tasks. Robots and automation systems can perform the tasks
with higher precision at a faster speed, and therefore it helps improve the efficiency of
the manufacturing process. In particular, in biotechnology, using robots and automation is
still a challenge. An automated system could be developed fo handle soft deformable cells
with higher precision as part of cell expansion for regenerative medicine. To achieve that
goal, this project proposes the development of a compliant microgripper for handling cells
with force and displacement control. The compliant mechanism is suitable for handling
micrometer or nanometer sizes of objects. The goal is to apply a compliant mechanism
as a microgripper for handling single cells, cell sheef, and cell pellet. While cells are
indifferent form, the sizes are different, and the elasficity of the cells. It is essential to
handle various forms of cells with controllable forces without damaging the cells. With the
challenges mentioned earlier in handling cells, a compliant mechanism was proposed for
developing a microgripper and a controller design to control an automated gripper. The
result of this project could be further applied in other manufacturing processes which require
handling small objects with high precision, such as in the manufacturing of electronic parts.
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Metal Injection Moulding of Novel Titanium Alloy with Low Elastic

Modulus Closed to Human Bone for Biomedical Applications

Biomedical conventional fitanium alloy (Ti-6Al-4V) has significantly higher elasfic modulus
than the human bone. This could lead fo implant rejection and damaged tfo the nearby
bones. To improve clinical outcomes, there is a need to develop new biocompatible fitanium
alloys with lower elastic modulus comparable to human bone. In addition, to reduce the
cost of metallic implants and its waste, the novel alloy should be manufactured using a
nef-shape process, i.e. mefal injection moulding (MIM). The aim of this project is to promote
the potential of novel low-modulus biomedical fitanium alloy in the biomedical industries
towards better wellbeing and quality of life for patients in the aging society era. The
novel biocompatible beta-type Ti-22Nb-19Ta alloy, which is computationally designed by
Alloyed (formerly OxMet Technologies), UK, will be fabricated by MIM and characterised.
The sintering temperature and time will be opfimised to acquire the best combination of
relative sintered density, fensile sfrength, elongation and elastic modulus. In addition, the
promising methods to reduce the britleness of the alloy from the literature such as the
addition of Zr, Y and heat treatment will be applied.
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Thailand Toray Science Foundation

Organization (2021)

Thailand Toray Science

Foundation

1. Honorary Chairman
Mr. Akihiro Nikkaku
President
Toray Industries, Inc., Japan
2. Organization
(1) Chairman
Dr. Yongyuth Yuthavong
Ministry of Science and Technology
(2) Managing Director
Mr. Maschide Matsumura
President,
Toray Industries (Thailand) Co., ltd.
(3) Directors
Dr. Yodhathai Thebtaranonth
National Science and Technology
Development Agency (NSTDA)
Dr. Pairash Thajchayapong
Ministry of Science and Technology
Dr. Jisnuson Svasti
Mahidol University
Mr. Yoshiharu Okumura
President,
Thai Toray Synthetics Co., Lid.
Mr. Akihiro Maekawa
Managing Director,
Toray Textiles (Thailand) Public Co., lfd.
Mr. Narong Lertkitsiri
Director, Toray Industries
(Thailand) Co., ltd.
3. Term of Directorship: 2 years
4. Activities: The Managing Board, (Meeting
twice a year), awards the prizes and grants.

The Committee of Nomination (Awards)

1. Organization
(1) Chairman:  Dr. Yodhathai Thebtaranonth
(2) Members:  Dr. Naksitte Coowatanachai
Dr. Vichai Boonsaeng
Dr. Saichol Ketsa
Dr. Pramuan Tangboriboonrat
2. Term of Membership: 1 year
3. Activities: Recommend the candidates of Science
and Technology Awards to the Managing Board.

The Committee of Nomination (Grants)

1. Organization
(1) Chairman:  Dr. Pairash Thajchayapong
(2) Members:  Dr. Thira Sutabutra
Dr. Somsak Ruchirawat
Dr. Suthat Yoksan
Dr. Krissanapong Kirtikara
Dr. Chadamas Thuvasethakul
2. Term of Membership: 1 year
3. Activities: Recommend the candidates of Science
and Technology Grants to the Managing Board.

The Committee of Selection (Awards)

1. Organization

(1) Chairman: Dr. Jisnuson Svasti
Vice-chairman: Dr. Sunanta Vibuljan
(2) Members: Ms. Duangsamom Klongsara

Dr. Kumthomn Thirakhupt
Dr. Buncha Polpoka

Dr. Boonchoat Paosawatyanyong

Dr. Kwan Arayathanitkul
2. Term of Membership: 1 year
3. Activities: Recommend the candidates of Science
Education Awards to the Managing Board.
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