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AennysaenaaTiia (Jeanssed) vhasnsnkimanenat

M.Sc., Advanced in Chemical Engineering, Imperial College London, UK
Ph.D., Chemical Engineering, Imperial College London, UK

NAVADOL

Born:
Family:
Wife:
Children:

Education:
1990
1995
1999
2000
2003

LAOSIRIPOJANA

June 26, 1978, Thailand

First child of Mr. Songyos and Mrs. Navarut Laosiripojana
Mrs. Weerawan Laosiripojana

Master Noppakorn Laosiripojana

Primary education, Saint Gabriel's College

Secondary education, Saint Gabriel's College

B.Eng., Chemical Engineering, Chulalongkorn University

M.Sc., Advanced in Chemical Engineering, Imperial College L.ondon, UK

Ph.D., Chemical Engineering, Imperial College London, UK

Working Experiences:

Academic Position

2003

Lecturer, the Joint Graduate School of Energy and Environment,
King Mongkut's University of Technology Thonburi (KMUTT)
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2005 Assistant Professor, the Joint Graduate School of Energy and
Environment, KMUTT

2008 Associate Professor, the Joint Graduate School of Energy and
Environment, KMUTT

2011 Professor, the Joint Graduate School of Energy and Environment,
KMUTT

Management Position

2010-2017 Assistant Director, the Joint Graduate School of Energy and
Environment, KMUTT
2017-2020 Chairperson of Energy Division, the Joint Graduate School of

Energy and Environment, KMUTT
2020-present Director, the Joint Graduate School of Energy and Environment,
KMUTT

Academic Service

o  FEditorial Board of the Journal of Industrial Technology, King
Mongkut’'s University of North Bangkok
o Editorial Board of KMUTT Research and Development Journal, KMUTT
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Editorial Board of Journal of Sustainable Energy & Environment,
KMUTT

Invited and keynoted speakers

Reviewer for appointment of academic position for several
universities

Reviewer of research papers for national and international journals
Reviewer of research proposal for national and international granting
agencies

Scientific and organization committees for national and interna-
tional conferences

External examiner for Ph.D. thesis defenses for national and
international universities

Awards and Honors

Thailand Research Fund (TRF) Outstanding New Researcher
Award, 2005

Outstanding Research Award from Thailand Research Fund (2007
and 2015)

Young Scientist Award from the Foundation for the Promotion of
Science and Technology under Patronage of His Majesty the King
(2007)
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91978 Finalist for ASEAN Young Scientist and Technologist Award

9N ASEAN National Committee on Science and Technology
(W.¢1. 2551)

Twia PTIT Award anamiudlesdasuwiasamelng (.o, 2552)
999 TRF-CHE Scopus Researcher Award HAFINITHENENS AN
fuinnunaUsiLaUMIIN (W.A. 2553)
TNOIAUNITLAAUAIG (W61, 2558)

Lm%ﬁé’amﬂa &N7. (W.61. 2559 Lae W.¢. 2562)

TRF-CHE Outstanding Mid-Career Researcher Award (2008)
Finalist of ASEAN Young Scientist and Technologist Award from
ASEAN National Committee on Science & Technology (2008)
PTIT Award from Petroleum Institute of Thailand (2009)
TRF-CHE-Scopus Researcher Award (Engineering & Multidisci-
plinary Technology Category) from Elsevier Inc. (2010)
TRF-Thomson Reuters-OHEC Research Excellence Award (2015)
National Researcher Award from National Research Council of
Thailand (2015)

TRF Senior Research Scholar from TRF (2016 and 2019)

Research Works of Professor Dr. Navadol Laosiripojana

Prof. Dr. Navadol Laosiripojana has published more than 180 papers in international

journals with total citation of 4,250 times (excluding self-citation) and H-index of
36. As project leader, 22 projects with total amount of 98 Million Baht have been

secured from governmental funding agencies and industries. Under collaboration

with industries, 3 international patents have been granted. During 2003-present,

74 Master and Ph.D students have been supervised, from which 65 students have
already graduated.
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Research work by Professor Dr. Navadol Laosiripojana focuses on the development

of technologies and prototypes via integrated biorefinery concept for the production
of biofuels and biochemicals from low-cost agricultural feedstocks. With strong
agricultural and petrochemical industrial platforms, this technology shows great
potential for Thailand. Under collaboration with NSTDA, Integrative Biorefinery
Laboratory (IBL) has been established as a joint laboratory aiming to be the focal
point for collaborative industrial works. Several industries including PTT and PTT
Global Chemical have been involving in the research activities aiming to create

collective impact for sustainable biorefinery development. In detail, two important

technologies based on the type of raw materials are studied:
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(1) The production of biofuels and high-value
chemicals from lignocellulosic biomass, which
can be divided into 2 steps: (i) the process for
fractionation and conversion of lignocellulosic
biomass into sugars and (ii) the conversion of
sugars into biofuel and/or industrial-needed
chemicals. The biomass fractionation process
can be performed using hydrothermal and/or
solvothermal processes. Suitable organic solvent,
acid and/or alkaline promotors have been devel-
oped. From this process, lignin and hemicellulose
are separated from the biomass into the liquid
phase. The aim of this work is to achieve high
purities of cellulose, lignin and hemicellulose. As
the next step, the transformation of isolated
cellulose, lignin and hemicellulose are developed
using hydrolysis, dehydration, depolymerization,

etc. in the presence of suitable catalysts for the
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production of commercial chemicals (e.g. furfural, sugar
alcohols, aromatic and phenolic compounds). This concept
can lead to the “zero-waste” biomass conversion process,
from which the novelty of this research is the development
of the biomass fractionation process using new organic
solvent system in the presence of acid promoter. In addition,
we have successfully developed a novel catalyst that can
reduce the inhibitors in biomass hydrolysis such as furans
and organic acids. Importantly, for lignin proportion, lignin
valorization was intensively developed to achieve a narrow
range of targeted products with higher product selectivity.
Catalytic depolymerization of lignin into lower molecular
weight compounds using several synthesized catalysts was
proposed as starting templates for synthesis of different
types of chemicals and materials.

(2) Apart from lignocellulosic biomass material, palm oil
derivative is another important raw material that is widely

used to produce biodiesel. Generally, palm oil contains high
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proportion of free fatty acids, which limit the
overall biodiesel production feasibility. The
research work therefore aimed to resolve this
limitation by developing technology that can
effectively convert free fatty acids to biodiesel
and other high value chemicals (i.e. biolubri-
cant, liquid detergent and industrial surfactant).
Several heterogeneous solid acid catalysts were
synthesized and tested toward several reactions

including esterification and acidification.

Present and Future Works
For the next step, Prof. Dr. Navadol Laosiripojana

aims to up-scale the fractionation process for
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isolating high purity lignin and to convert this isolated lignin to industrial-needed

macromolecular building block products. The work will involve design and assem-

bly of the prototype bench-scale high-pressure reactor system for applying on

fractionation of lignin and other lignocellulose components in “sub-kg scale” from
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sugarcane bagasse, eucalyptus woodchips and palm wastes, which are the repre-

sentatives of herbaceous, hardwood (dicot) and hardwood (monocot) lignin, respec-
tively. In addition, the R&D units and platforms related to the proposed integrative
biorefinery technology will be initiated. This R&D unit will act as the focal point
between the academic/research section and the industrial partnerships for strength-

ening the scientific knowledge on the fractionation and the complete conversion
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of local lignocellulosic biomass to biofuel and value-added products and transferring
the developed technologies to the industrial section. The success of this project
would build up the national energy security as well as promote the market
competitiveness of local industrial section.

For the impact of this research, biorefinery is considered a very potent platform
industry for Thailand. The establishment of strong biomass industry in the country
will lead to establishment of a new industry for the country and allow strategy for
value addition to renewable plant biomass available in the country and less
dependence on imported fossil-based raw materials. This will provide platform
industry which will increase economic competiveness of the country and finally
benefit to people in the agricultural sector along the value chain. In term of envi-
ronment, lignocellulosic biomass is considered a zero-carbon feedstock which is
renewable and helps alleviating the global warming problems. Thailand produces
an enormous amount of agricultural by-products annually. Utilization of the
underused agricultural residues in biorefineries provides a promising approach for

value addition to the agricultural wastes while solving problems on their disposal.
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International Patents

« Patent “Catalyst for 1,3-butadiene production from ethanol” Applicant: Siam Cement Public Company Limited (WO 2016182516 A1)
« Patent “Method for lignocellulose pretreatment” Applicant: PTT Global Chemicals PCL (US20170241076)
« Patent “A process for fractionation of lignocellulosic biomass” Applicant: PTT Global Chemicals (WO2017086887)
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Health Intervention and Technology
Assessment Program (HITAP)

Vision

Towards a healthy society with high-quality evidence.
Mission
Innovate excellent health technology assessment (HTA) with social impact.

Background

Established in 2007, HITAP is a research unit under the Office of Permanent
Secretary of Public Health and pioneered the development of health technology
assessment (HTA) in Thailand by building the infrastructure and systems for HTA
as well as conducting research to determine the value for money and impact of
the use of health technologies. The evidence generated is presented to support
decisions making by government entities, e.g., the Sub-committee for the Devel-
opment of National List of Essential Medicines, the National Health Security Office,
and other entities under the Ministry of Public Health. Moreover, HITAP also works
internationally, with a focus on building capacity for those countries so they can
conduct their own HTA.

Research for Better Health for Thais

Since its establishment in 2007, HITAP has successfully completed over 200 research
cases which were used to support policymakers with their decision-making on
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health matters. More than half of these research cases have been recognised as
having had a significant impact and were utilised to develop several health ben-
efits packages including (but not limited to) drugs, vaccines, screening for diseas-
es and new medical devices under the Thai public health insurance schemes,
enabling all Thais to gain equal access to quality health services.

An important contributing factor to HITAP's impactful research is its approach of
engaging with decision makers and stakeholders for their inputs throughout the
research process - from determining research topics and research questions through
to the completion of the research itself. HITAP will conduct research on topics to
support decision makers or stakeholders on specific questions or to support the
cause for continuing health services. This is to ensure that there is a demand for
the information and that the decision is informed by quality evidence, so the
budget and other health resources yield maximum benefits possible for the health
of Thais.

Examples of types of research that HITAP has conducted and is highly impactful
for decision makings include:

1. Health economic evaluation and budget impact analysis

Health economic evaluation is a comparison between cost and health benefits
derived from two or more health technologies or intervention choices to inform
which of the choices offer better value for money, and for choices that are not
cost-effective but offer higher health benefits, what the next step should be. At
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the same time, there will be an evaluation to determine how much budget will be
needed to invest in each choice. The analysis is called budget impact analysis.
The information will be used to support decisions relating to health policies
including the approval of new medicines in the National List of Essential Medicine
by the Sub-committee for the development of National List of Essential Medicine.
The process takes into consideration information from economic evaluation and
budget impact analysis. Various aspects of information regarding the new medicine
proposed to be included in the List will also be considered. If the medicine is
cost-effective and results in an acceptable level of budget impact, the medicine is
more likely to be included in the List for equitable access of all Thais. Moreover,
the information from economic evaluation can also be used for price negotiation
with manufacturers, resulting in the government being able to procure medicines,
vaccines, and various medical devices at a price lower than the original ones. By
using HTA, billions of Thai baht are saved annually.

An example of an economic evaluation and budget impact analysis conducted by
HITAP which have been highly beneficial to shaping Thai health policies is the
economic evaluation of renal replacement therapy for end-stage renal disease
patients in Thailand. One of the outcomes of the analyses indicated that the use
of peritoneal dialysis yields more health benefits out of the health resources than
other modes, which led to decision-makers opting for making peritoneal dialysis
the first line of treatment under the Universal Coverage Scheme (UCS). Many
other countries learn from the policy and adapt to implement in their settings.

A A LA a ¢
Qﬁ%ﬁIﬂLﬁ IWBMIEILETN @ MUNFNFNT ﬂizmﬂvlmy



ghaesnwiIesinne ¢ 1 HITAP v uaziing
naenuathsgesomsrmuauleine el
auv a 1 6
1. 9139 UMsYTIRAINANAIN NI TUNYIE
uaemsYsiIiunansE Ny U 15EIYL TN 194
massfinanaaaa N TswmdiiumsiBendien
v 1d| v ! a A
Furuuanamegan i leszniamaluladvde
v A z dll b |
wlanesmugannaasmadonaull e linsud
A 2 v 0w A A
ammlumadenledsasduen uazdwsumadant la
¥ 1 ) A ‘i‘ v A | o
auen snnifmadondlinamegunmanh e
aehalssinly) wanmumin axdimauszdiushehmnd
A gj o & i % v a a Z a !
maaslwmadonti o axdududaslfeutsznasnnipaiiiesle madssdindiGenh

MILISAUHAN TENUAUMTSILLITEN D
?J”aagammﬁaggmhvl,ﬁﬁaﬁmﬂu%u@aumiﬁmumiamm”mqﬂnmw i Tumadeidan
sy Bemanuiend laenacaynssumaiaminenvanudend SoaeRanson
FotoynrmaRien nasaLssams uastayaTuEY 1 SnvaneUsymaiipatueeia s
Alasummhiaueissgdi i Bemanuiemnd vnemin q dueuasriebiifnn
sussnnseuieaiivassule m%ﬂ@ﬁ?uﬁﬁumiﬁuﬁa“”L@”%’mﬁm‘mLﬁﬂuﬁ’m%mwé’ﬂ
whemdielnedhisldaeharhifiesiu uanant TaganmUssdiuamaeedsananan
iyl lumasiasasmaentunseivaa a&waslmmmmmam Tofuuaueasdaunne
mmaﬂmmvloﬂmwmw@nmmmmm m@m?ﬂimam‘uﬂiumammawuammmaﬂ

Another example is the assessment of economic evaluation and budget impact of
the treatment of chronic hepatitis C virus infection. Assessment outcomes allowed
Thailand to procure new cohorts of medicines at a 91-93% reduction in price for
eligible patients (Background Information: the original cost of medicine was 500,000~
900,000 THB for a 12-week treatment). Moreover, many more benefits were added
to the benefits package with support from HITAP's work including the bone
marrow transplant for patients with multiple myeloma, colorectal cancer screening,
extracorporeal membrane oxygenation machine and hearing screening in newborn
with high-risk, etc.

2. Gathering and summarising clinical evidence on health benefits of health
technologies or interventions

A type of study that HITAP specialises in is the study which gathers and sum-
marises available evidence with the least biases and most comprehensiveness
possible, known as systematic review. The result can then be analysed using a
method called meta-analysis. The combinations of the former and latter will equip
decision makers with crucial information in order to make informed decisions.
The use of this approach strengthens Thailand’s ability of making informed deci-
sions while can sometimes contribute to taking bold, unconventional decisions,
even when compared to the more developed nations at the global level, which
were supported by robust evidence decisions. One of the examples is the system-
atic review and meta-analysis of bevacizumab (cancer medicine) for aged-macular
degeneration. The structure of bevacizumab shares similarities with a medicine
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for the aged-macular degeneration, ranibizumab. Evidence from other countries
suggested that bevacizumab can be used for the eye disease with an outcome
comparable to that of ranibizumab but with 50 times lower cost of medicine for
each administration. HITAP conducted a systematic review comparing both med-
icines on clinical outcomes and safety profile. The results suggested that the
medicines are comparable in both aspects. In 2012, taking into consideration of
these findings, Thailand became the first country in the world with government
support of the use of bevacizumab in the disease. An announcement from the
World Health Organization (WHO) to support such use follows later. At the same time,
HITAP conducted an observational study comparing the medicines in Thailand to
monitor patients who are prescribed each medicine. The results revealed that the
two medicines remain comparable in Thai patients. This supports the earlier
decision by the government.

3. Feasibility study of the use of health technology or intervention in Thai context
HITAP initiatives are predominantly focus on determining which new, cost and
time efficient technologies or interventions should be provided to Thai citizens
under public health insurance schemes and additionally, whether it is feasible to
do so.

HITAP's initiatives are designed with this objective in mind. One such initiative
is the development of a system for refractive error screening and providing spec-
tacles among pre-primary and primary school children in Thailand. With limited
number of ophthalmologists in Thailand, a solution was found to enhance the
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ability of the government to identify children with
refractive errors prior to the eyesight becoming a severe
and irreversible problem. Through various discussions
and design workshops, HITAP found a model suitable
for the circumstances in Thailand which was to seek
support from the existing teachers to conduct prelim-
inary screening at school then refer only those children
who tested positive to ophthalmologists to confirm the
result. Those with refractive errors will be given free
prescription glasses. This approach has been found to
be both efficient and effective, and children suffering
from this problem can have their eyesight corrected
early to prevent circumstances when the situation
become irreversible. The programme was implement-
ed nationally as a gift on Children’s Day in 2016.
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Step Up to International Level to Support
Health System Development in Low-and
Middle-Income Countries

)

As one of the few HTA agencies in low- and middle-in-
come countries (LMICs) with a successful track record
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of linking HTA research to national health policy decision making, HITAP receives
requests from governments of different countries and international organisations
to provide support on HTA. Since 2013, HITAP has been a core partner of the
International Decision Support Initiative (iDSI), a global network of priority setting
institutions which aims to support the use of evidence for healthcare decision-making.
Since its inception, HITAP has worked with partners in more than 20 countries in
Asia and Africa: Bhutan, Brunei, People’s Republic of China, Ethiopia, Ghana, India,
Indonesia, Kenya, Democratic People’s Republic (DPR) of Korea, Lao DPR, Myanmar,
Nepal, the Philippines, Rwanda, Singapore, Republic of South Africa, Sri Lanka,
Tanzania, Timor-Leste, Vietnam, and Zambia. Moreover, HITAP has fostered part-
nerships with international research institutes to create global public goods. HITAP's
international work has been funded by the Bill and Melinda Gates Foundation
(BMGF), the United Kingdom'’s Department for International Development (DFID),
the Rockefeller Foundation, WHO, the Access and Delivery Partnership (ADP) and
the United Nations Children’s Fund (UNICEF) among others.

1. HTA support in partner countries

There is an increasing demand for using HTA evidence to support healthcare
decision-making in LMICs, which can be viewed in the context of the global
movement towards Universal Health Coverage (UHC), a goal enshrined in the
Sustainable Development Goals (SDGs). However, the capacity to generate and
use such evidence is limited. Governments of many countries therefore request
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HITAP to provide support and to share its knowledge and experience in institu-
tionalising HTA. These partnerships are demand-led and built on the basis of
mutual respect and benefit. HITAP serves an advisor throughout the research
process, so capacity for HTA is built on-the-job. HITAP also facilitates high-level
meetings between decision makers in partner countries and in Thailand, including
on topics related to UHC.

A notable case of HITAP’s contribution towards supporting HTA development in
other countries is the Philippines. The collaboration between HITAP and the
Department of Health (DOH), Philippines started in 2014. HITAP was the advisor
to the economic evaluation of human papillomavirus vaccine and pneumococcal
conjugate vaccine in the Philippines. Afterwards, there are multiple collaborations
including training on the use of HTA for stakeholders in the Philippines, study
visits for researchers from the country, etc. Finally, in 2019, HTA was included in
legislation as a tool for supporting decision making related to UHC in the country
and the HTA Council was established under the Department of Health with the
responsibility of facilitating the use of HTA evidence to support the development
of the benefits package.

2. Health Service Research in countries

In 2010, HITAP, with funding support from WHO, conducted a study in Myanmar
to assess the feasibility of implementing a maternal and child health voucher
scheme, with the aim of promoting the use of antenatal services among pregnant
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women. These vouchers cover transportation cost, medical service cost and many
more. The programme increased the rate of service utilisation, with 63 percent of
pregnant women who were enrolled to the programme using the services. In 2017,
HITAP was requested by the Government of DPR Korea to evaluate the country’s
health system strengthening. In 2006 and 2014, DPR Korea received grants from
Gavi, the Vaccine Alliance, for strengthening its health system and vaccination
system in the country. HITAP's review, which was an end-of-grant evaluation for
the first and and a mid-term evaluation for the second grant, found that the fund-
ing DPR Korea received helped better the health system, leading to higher immu-
nisation rates in the country.

3. Global and regional public goods

HITAP, together with research institutes globally, have created many global and
regional public goods for the improvement of health and development of health
system at a broader level. One of our recent knowledge products is the book
“Non-Communicable Disease Prevention: Best Buys, Wasted Buys and Contestable
Buys”, commissioned by the Prince Mahidol Award Conference (PMAC) Foundation
and supported by iDSI. In developing this book, HITAP collaborated with experts
from Harvard University, Tufts University and Center for Global Development from
the US; Hitotsubashi University from Japan; Sydney University from Australia;
Faculty of Medicines Ramathibodi Hospital from Thailand; and Imperial College
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London from the UK to formulate a guide-
line for governments to employ when
considering investments in health tech-
nologies or interventions to prevent
non-communicable diseases so that the
budget is used in a way that will maximise
the benefits.

HITAP is also a founding member of
HTAsialink, a regional network of HTA
agencies which, since 2011, has provided
a platform for collaboration and capacity
building of researchers in the rwwegion.
HTAsiaLink hosts annual conferences which offers young researchers from HTA
agencies to present their work and receive feedback from global experts in the
field. The collaboration has spurred regional-level research such as a landscape
analysis of HTA capacity. The network also succeeded in engaging with global
HTA networks such as the International Society for Pharmacoeconomics and Out-
comes Research (ISPOR), the Health Technology Assessment International (HTA1)
and the International Network of Agencies for Health Technology Assessment
(INAHTA).
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The Development of Infrastructure and Research Capacity on
Health Technology Assessment in Thailand

As the only institute in Thailand that specialises in and is dedicated to working
on HTA, HITAP is committed to increasing the number of researchers who are
experts in HTA in Thailand, so that the country is equipped with adequate human
resource to respond to the need of HTA evidence which is ever increasing. To
achieve this, HITAP has held a health economic evaluation training annually since
its establishment. Until now, there have been more than 1,000 participants in total
who have graduated from the course. Some of the participants have contributed
to conducting research with HITAP while some have developed their skills and
capability so they can lead research that has been turned into health policy.
Moreover, HITAP, together with partners in Thailand conduct research to develop
HTA infrastructure. The two volumes of HTA guidelines which HITAP develops
together with expert from leading health research organisations across Thailand
has been endorsed by the Sub-committee for the Development of National List of
Essential Medicines as the standard for the conduct of HTA. Moreover, HITAP and
partners also develop a costing menu and quality of life measurement tool that are
specific to Thai context. These are basic data that are essential inputs to HTA
and have helped improved the conduct of the research in Thailand to be more
standardised and streamlined.
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Research in Response o COVID-19 Pandemic

Reliable evidence is crucial for tackling the COVID-19 pandemic which has been
threatening Thailand and the world since 2020 until now. HITAP has been assigned

by the Ministry of Public Health (MoPH) to be a part of MoPH Intelligence Unit | '

(MIU) to gather and synthesise evidence to support decision making by the MoPH.
The questions will be identified and need to be answered daily.
Moreover, HITAP has conducted a number of activities related to COVID-19 in-
cluding:
¢ An early health technology assessment of target product profiles for
COVID-19 vaccines study tried to look at the cost-effectiveness of COVID-19
vaccines and identify preferable characteristics of the vaccines. Moreover,
this study also informed an effective way to allocate vaccines to achieve
maximum benefits for Thailand and the society.
¢ Developing protocols for rationing scarce critical-care resources during
the COVID-19 pandemic in Thailand study provides a protocol of allocat-
ing the limited medical devices and other resources, especially in the
intensive care unit (ICU), so Thailand is ready to deal with the situation
where COVID-19 impact grew significant to the public health system of
the country that the available resources are not enough to provide
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Research for Universal
Health Coverage

ag’isﬂﬁmwaﬁaz%’ﬂm;fﬂqﬂwaaﬁma@”ﬂwqﬁﬂLauﬁgwm miAst AUl
5197a Bronze Award MNNANTINMWISEUAING Tl w61, 2563
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(WEF) y”qﬁuaﬁaﬂﬁﬂdnﬁqmﬁﬁﬂimﬂ%yélﬁﬁ’m”aagja@%u HTA e liAamsldnsnens
sugnn el lumigegadnee

intensive care to all patients. This research project won the Bronze Award
at the Thailand Research Expo 2020.

e A study to develop a quarantine guideline for medical and public health
personnel who have been exposed to COVID-19 is an observational study
which monitor medical and public health personnel who was in possible
contact with COVID-19 virus and need quarantine. The study will have
the personnel being in quarantine to undergo regular test for virus through-
out the quarantine period. This study tries to explore whether the quaran-
tine period needs to be 14 days.

Recognition and Other Roles at Global Level

In 2013, WHO acknowledged HITAP as an example of research institute playing
a significant role in Thailand’s UCS. In 2014, HITAP wrote and sponsored resolutions
on Health Intervention and Technology Assessment in Support of Universal Health
Coverage in the World Health Assembly (WHA 67.23) and the South-East Asia
Regional Office (SEARO) of the World Health Organization (SEA/RC66/R4).
The resolution guided the movement and emphasised the importance of HTA in
194 WHO Member States. In 2019, the Wellcome Trust and Overseas Development
Institute from the UK recognised HITAP as a case study on increasing access to
innovation in health with the aim of achieving the SDGs. Thailand’s use of HTA
for maximising healthcare resources was also acknowledged in a blog on the World
Economic Forum (WEF).
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Food Shelf-Life Extension Patch with the Moisture Controlled-Release

of Antimicrobial Agent Prepared from Multicomponent Polymers

This research aims to develop a food shelf-life extension patch with the moisture
release-controlled of antimicrobial agent. This antimicrobial patch can be instantly placed
info any food container without further modification. The structure of an antimicrobial patch
consists of two parts: (1) the active part is produced from geraniol essential oil, a citro-
nella extract, and blends with polybutylene succinate (PBS) bioplastics. A selected PBS
geraniol blend composition is then fabricated into a plate of 1.5 mm in diometer and 0.5
mm in thickness. (2) The release-control part is responsible for confrolling the release of
antimicrobial substances prepares by coating active part with ethylene vinyl alcohol (EVOH).
This research is divided into 3 major steps. The first step is the determination and selection
of a suitable geraniol concentration for the gram+ and gram- bacterial growth inhibition.
The second sfep is coafing active part with EVOH tfo produce a release-control antimi-
crobial patch. The last sfep is shelf-life extension evaluation according fo the requirements
of the Thai Food and Drug Administration (FDA). Furthermore, the studies of the effect of

antimicrobial patch on some physical properties of food are investigated.
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Development of Health Supplement Products from Mushroom-Derived
Chitooligosaccharides Using Enzymes Produced by Actinomycetes

Chitooligosaccharides (COS) are oligomer obtained from enzymatic or chemical hydrolysis
of chitin or chitosan. They have been recently increased attention in terms of their various
application including food, cosmetic, pharmaceutical, medical industries and health
supplement due to their high solubility, low viscosity and nontoxic properties as well as
biocompatibility. COS can be produced through degradation of chitin and chitosan with
chitinolytic enzymes including chitinase, chitin deacetylase and chitosanase. The prices of
commercially available chitinases and chitosanase are rather high (16-30 SGD/unit of
chitinase, 30-80 SGD/unit of chitosanase) but chitin deacetylase is not commercially
available. The global chitin, chitosan and derivatives market size is expected fo reach at
USD 85531.7 Million by 2025. Therefore, the demand for these enzymes grows as the
chitin, chitosan and derivatives growth. These enzymes are produced in a wide range of
organism such as microorganisms, plant and animal but in prokaryotes, actinomycetes are
among the best chitin decomposers. They play the imporfant role in ecology due fo their
capability fo produce a wide variety of bioactive compounds including antibiotics and
extracellular enzymes. Many sfrains of actinomycetes, especially Streptomyces are known
as particularly good decomposers of chitinous material. This study aims to produce enzyme
from actinomycetes and its application in production of chitooligosaccharides for health

supplement.
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Fungicide Applications for Controlling Root and Stem Rot and Post-
Harvest Fruit Rot Diseases of “Monthong” Durian

Root-stem rof and fruit rot are the serious problem in durian production for domestfic and
export. At the moment, fungicide application was continually used to eradicate and control
stem-root rot (caused by Phytophthora palmivora) such as metalaxyl or fosetyl-Al, phosphorous
acid and control fruit rot (caused by Lasiodiplodia Collefotrichum Phomopsis and  Fusarium)
such as prochloraz, propiconazole, azoxystrobin and tebuconazole. At the present, using
individual or the same fungicide resulted less effective in control diseases, in contrast, com-
bination of systemic fungicide could contribute to more efficient disease confrol owning to
different in mode of action of active ingredient. Study of dimethomorph for control stem-root
rot of durian and the combination ready-mixed fungicides as 1) prochloraz and propiconazole
and 2) azoxystrobin and tebuconazole for control postharvest fruit rot of durian were
determined. This research and development focus on their effective in control durian disease
in both seedling period and postharvest of durian fruit. Diseased samples of Monthong
durian were collected from orchard from Tha Mai district, Chanthaburi province. Root-stem
rot and fruit rot samples were isolated, identified on the basis of macroscopic and micro-
scopic features including pathogenicity tested. In vitro, efficacy of fungicides test was studied
against fungal pathogens. Durian fruit rot control by dipping was stored in two different
conditions same as in packing house and for export. This research was also carried out to

chemical residue analysis of durain fruit in the edible pulp and peel.
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Wolbachia Infection in the Brown Planthopper (Nilaparvata lugens):
Impact on Molecular Response of Thai Jasmine Rice (Khao Dawk

Mali 105)

Thai Jasmine is a long grain rice variety native to Thailand which is famous for its taste and
fragrance around the world. However, crop vyields are severely reduced due to biofic forms
of stress, especially the brown planthopper or BPH (Nilaparvata lugens) that is one of the
most devastating insect pests of rice. Many insects possess endosymbiofic microorganisms
such as Wolbachia spp. They are transmitied vertically from mother to offspring or horizontally
between species and can manipulate the reproduction of their hosts. Waolbachia is currently
being considered as a biocontrol strategy against several insect vectors and pests. While its
role in some hosts has been sudied extensively, its incidence across the BPH populations is
poorly understood. The obijectives of this project are as follows: 1) fo study the molecular
response of rice to the BPH, 2) fo invesfigate on the role of Wolbachia in modifying or
regulating the molecular responses of rice, 3) to compare the effects of
Wolbachia-infected and  uninfected BPH on the molecular responses of rice, and 4) to
examine the potential of Wolbachia for future use as a biopesticide. The over-arching aims
of this project are fo provide a befter understanding of the impact of biofic sfress on Thai
Jasmine rice (Khao Dawk Mali 105) productivity and the impact of Wolbachia on
modulating these inferactions. This project will provide knowledge to inform future breeding
programmes aimed at overcoming this major constraint on rice productivity and fo shed light
on the potential of Wolbachia as a biopesticide for control of the BPH.
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Bioactivities and Roles of Active Compounds of Bee Pollen and
Propolis

Bee products like honey, royal jelly, bee pollen, are directly consumed as food. Furthermore,
they are reported fo have many bioactivities. In this project, two forms (crude extracts and
pure compounds) of bee products are focused. For the first form, crude extracts will be
from bee pollen of Apis mellifera, economic honeybee and propolis from stingless bees
due to high biodiversity in Thailand. In this part, plant pollen will be identified first. Crude
extract will be performed by 3 organic solvents of methanol, dichloromethane, and hexane.
For the second form, pure compounds already purified from bee pollen and propolis in
Thailand will be searched in research publications. Samples in both forms will be screened
for interesting bioactivities like antimicrobe, health relating enzyme inhibition, antioxidation,
antityrosinase. Thus, it is expected to obtain a sample at least in either form with a
specified bioactivity. Since a sample with anfityrosinase activity is highly possible to
develop to be cosmetics which can reduce the melanin production in human skin, in this
project, it is planned to do more experiments for a sample with anfityrosinase activity first.
It will aim to indicate the role of a sample on the antityrosinase activity at the molecular

and cellular levels. In addition, cytotoxicity of the sample will be performed especially.
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Development of Topical Formulation for Skin Wound Healing from
Riceberry Rice Extract

Today, most of the natural medicinal products and herbal formulations sold in the mainstream
market have problems with consistency and effectiveness. Topical wound healing products
produced from herbal plants are specially growing and highly competitive. Consumers’ greater
confidence in these products and the aforementioned problems could be resolved if there is
rigorous product quality assurance and evaluation. Riceberry rice (Oryza Safiva L), a new
valuable rice variety of Thailand, contains poly-phenols compounds, anthocyanin, vitamin E and
Gamma-Oryzanol, acfing in the high anfioxidant ability. There is a growing interest in rice
consumption due fo the frequency of consuming nufrifion that is associated with reducing risk
of diseases, such as cancer, cardiovascular heart atiack, diabefes and high blood pressure.
However, there is no report on the skin wound healing effect of Riceberry rice extract. There-
fore, the aim of this study is fo evaluate Riceberry rice extract for wound healing activity, both
in non-cell and cell-based assays. The ability of Riceberry rice extract to acfivate migration of
keratinocyte cells (HaCaT cell line) is investigated using wound scratch assay. The potential for
anfioxidant property for the acceleration of fissue wound healing is investigated using DPPHe
radical scavenging and ABTSe+ radical scavenging assays. The synthesis of signaling proteins
(FAK and Akf) from keratinocyte cells to regulate cell proliferation and cell migration is evalu-
ated by western blot technique. The antibacterial acfivity of Riceberry rice against skin wound
pathogens is examined by disc diffusion, broth dilution and drop plate techniques. The extract
of Riceberry rice is subsequently defermined for physicochemical properties and stability to
further develop info a topical formulation. Knowledge acquired from this study could benefit
implementing the Riceberry rice extract for inclusion as an herbal skin wound healing product
in order fo promote and develop Thai rice fo the international standards.
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Molecular Mechanism for Drought Mitigation and Growth Promotions
of Rice by Plant Growth Promoting Actinobacteria and Their Biosafety
Testing

Actinobacteria from special niches in our culture collection posse’s potential for agriculture
application as plant growth promoter. These actinobacteria show plant growth promoting
activities such as phytohormone production (indole acetic acid), siderophore production,
ACC deaminase production and phosphate solubilization in vitro. Some of them have
been previously proved to mitigate deleterious effects of drought in Thai jasmine rice
(Oryza sativa) KDML105 in pot experiment. However, the mechanisms in which these
actinobacteria use fo mitigate such stress remain unclear especially at molecular level. This
proposal aims to elucidate molecular mechanism of actinobacteria to promote plant growth
under drought stress using whole genome sequencing technique. Actinobacteria will be
selected based on their ability to mitigate drought in vitro and in vivo. Whole genome
sequencing will be done using lllumina platform and the obtained genome will be mined
for genes involved in stress reduction and plant growth promotion. Biosafety testing will
also be carried out to confirm the safety use of these actinobacteria in an environment
based on Environmental and human safety index and genome analysis. The results from
this study will provide insight and expand our understanding of drought mitigation and
growth promoting mechanisms of actinobacteria in rice. Biosafety festing proposed in this

study will provide very useful criteria for the selection of safe strain for agriculiure application.
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Innovation of Silkworm, Bombyx mori Rearing to Increase Silk Yield
and Decrease Grasserie Disease in Sericulturists in Ban Nong Bua

Pae, Yang Sisurat District, Maha Sarakham Province

Mahasarakham is the area that has the highest number of farmers who rear silkworms in
Thailand. It can be both main revenue source and can provide exira income for the
farmers. However, the most obstacle of silkworm rearing is Tor (grasserie) caused by
nucleopolyhedrovirus (BmNPV). The early infection of BmNPY shows sympfomless. Infected
silkworm expresses disease symptom during the final stage of larval growth and die
(within 3-5 days affer symptom) without cocoon production resulting in the waste of time
and labor work for the farmer. It can result in significant losses up to 100% in each of
silkworm rearing cycle. Therefore, innovations of silkworm rearing were conducted; 1) the
two steps of silkworm feeding by artificial diet under aseptic technique in the young
larvae and followed by mulberry leaves in the 3-5 larval instar, 2) probiotic; Lactobacillus,
lactococcus and Bifidobacterium supplementation with mulberry leaves for silkworm feeding
in all instars (1-5). The results showed that the probiotic freatment enhanced growth parameters
and cocoon productions. BmNPV- infected larvae receiving probiotics had lower mortality
when compared fo infected silkworm without probiotic feeding group. The innovation
methods of silkworm rearing have been transferred to sericulturists in Bannongbuapae, Yang
Sisurat District, Maha Sarakham Province to be a model community. Then these results will
lead to the further expand to silkworm rearing at the nation level.
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Study of SID1 Mediated Cellular Uptake of dsRNA for Stimulating
Innate Immunity Against white Spot Syndrome Virus in Penceus vannamei

Shrimp anti-viral response relies on innate immunity, which can be activated by double-stranded
RNA (dsRNA) molecule through specific RNA interference (RNAJ) and non-specific immune
response. Although application of the dsRNA into shrimp to prevent viral infection as well as
clean up naturally persistent viral infection has been extensively studied. However, multiple
injections and using high amount of dsRNA to achieve effective inhibifion might affect the
shrimp health and spawning (in case of broodstock). Therefore, understanding essential steps
and key factors involved in dsRNA mediated anfi-viral response in shrimp will pave the way
fo solve these limitations. This project will dissect two main steps including extracellular binding
with membrane protein prior fo cellular uptake and intracellular binding with Toll-like receptor
for signaling non-specific immune response. Electrophoretic mobility shift assay (EMSA) and
anfibody blocking assay will be performed to investigate whether an exira cellular domain
(ECD) of shrimp SID1 protein, which has been shown being involved in dsRNA uptake into
shrimp cells, is prerequisite required for dsRNA binding before entering info the cells. Involvement
of Toll3 protein receptor in non-specific immune signaling will be evaluated by RNAi mediated
gene silencing. Nevertheless, key characteristic of dsRNA that provides high impact on shrimp
innate immune acfivation will be identified as well. We expect the knowledge derived from
this project will be beneficial for improvement of anti-viral efficacy especially against white spot
syndrome virus.
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Valorisation of Rambutan Residues from Food Industry: Waste to
Wedlth for Application in Healthy Food Products

Rambutan (Nephelium lappaceum L) is an exotic plant from Southeast Asian, especially in
Thailand. Only the pulp of rambutan is considered edible, consumed both fresh fruit and
processed industrially products. Rambutan seed (RS) is a by-product from rambutan deseeded
and rambutan stuffed with a chunk of pineapple in syrup canning industry. According to the
goods export stafistic data from Office of Agricultural Economics, Ministry of Agriculture and
Cooperatives, the products related to canned rambutan are exported in range 2,000 - 3,000
fons in each year since 2015 to 2019. It is esfimated that the canning indusiry releases
around 2,000 tfons of RS each year. RS is not only confains nutrients, considerable amounts
of edible good fat and flour, but also possess medicinal qualities such as possess anti-dia-
betic, anti-oxidant, anti-inflammatory, antimicrobial, and anti-cancer activity. RS is an attractive
by-product to be use as renewable resources for food, nutriion, and medicine studies. RS
has some potential uses in the food and pharmaceutical industries. In this research, two
types of intellectual property (IPs) were filed with Department of Intellectual Property, Ministry
of Commerce, Thailand. These two IPs include Thai’s petty patent number: 17137 issued at
6 January, 2021 and Thai’s frademark application number: 190139982 application dated at
18 October, 2019. According fo the existing knowledge base, RS is effective reclaimed
resource for further study and develops info an ingredients and a healthy food product. This
project is conducted following the concept of sustainable development goals (SDGs) and
food loss and wasted management (FLW).

A A LA a ¢
Qﬁ%ﬁIﬂLﬁ IWBMIEILEIN @ MUNFNFNT ﬂi%mﬂi’ﬂﬂ



Al

maderswialillslandndamaass FR901483 TAN1251 Lepadi-
formine wazansiidlassasenany wadnsarusiuldlalunisdu

inlulsaieaiuggeany

yreemanTIge o3 Waan dusee
F9IU4 AR INENmass aanenaAathng

mswammmmwmaamaaammmwmmﬁmamﬂ@mﬁmLLavqwﬁVlwmmw RRIANGAE!
@mmyﬁm@mum N’mHSJ@’NNﬁ%GLQﬂﬂ‘]:ﬂmiﬁﬁLﬂ‘ﬂ”%ﬁ\lﬂi‘ivlfﬁﬂaﬂaaﬂ]a@HOW]NETV]‘E‘V]N
mmwmmwﬂﬂaﬂﬁwwm Em?ﬂwﬂiﬂwwﬁlummaw BN L‘ﬂ%ﬁdf‘ﬂLU%EL%ﬂﬁL@ﬁEJS\Iﬂ’NNW‘SBN
mamaamwmamamaammmaqmvmﬂ%ﬂuamﬂ@aﬂﬂa N’D?]SVLG\W@N%TJ’ﬁmi
ﬁdLﬂ’iﬁ“%ﬁ?‘i@]’lﬂﬁﬁ%ﬂ”%ﬁ‘lﬁﬁaﬂmﬁ’PJH@‘H%@ﬁvl,ﬂ%i‘ﬁﬂﬁﬁmmu’lEJI@‘NHTN 1- azasplro[4 5]
decane 6k FRO01483 TAN1251 Liae 1epad1form1ne #31lsgnay FRI01483 mmﬁﬂ@]
ﬂmmmjaamma (immunosuppressant) smmmmmvlﬁslfﬁwwmvlﬁLﬁumﬁnwﬂﬁma
amamm@mm (theumatoid arthritis) §13U5¢nay TAN1251 Lﬂuﬁﬁmmumwmﬂﬁ
u@avma%au (muscarinic acethylcholine receptor antagomst) Gﬁﬂmma”l,ﬂmmmaqm‘s
\Anlseun$fiudis (Parkinson’s disease) Wa¥ lepadiformine #9dnasiassULMIYHOLEA
1/1’361@ (cardiovascular effect) LLa”amwwmL‘]Jumiwﬂi@m%mummm arrhythmia
%34 atrial fibrillation %WUS\IWNGL‘HNNBWEI Lqu,mimmev‘wmﬂaNamiwmammaﬂ@
“ﬂ']ﬂﬁﬂﬂi:ﬂﬂ%ﬁﬁ?”ﬂﬂﬂ’ﬂ&lmL‘Jﬂ]ﬁl,%miﬂﬁLﬂi']”iﬂaﬂmaa8@WNI@NEWN&NWWETMETWL%W
‘mnasluimammimﬂsﬁﬁgmm N-acyliminium ion spirocyclization smwwmﬂmmﬂ
‘ﬂgmm N-acyliminium ion cyclization %Nﬁﬂﬂiﬁﬂ%ﬂﬁﬂd L@mmﬂﬂm@mmmqnawm
% WHTAMTE Lﬂi’]u%ﬂ]uLﬁ@Iaﬂ'lﬁﬁlﬁﬂﬁﬁ Lﬂi’luﬁauﬂ/\l%ﬁ LLauﬂ']WjjIﬂNﬂiNﬂmSﬂﬂﬂﬁiwﬂ@ﬂm{%

mwmLwam”l,ﬁw@ﬁauquwmmwwwmism@ﬂmumavl,ﬁsﬂaﬂm@msfmau
Total Synthesis of Spirocyclic Alkaloids FR901483, TAN1251, Lepadi-

formine and Their Analogs for Evaluation of Therapeutic Potential for
Aging Related Diseases

Alkaloids are natural products with diverse structural features and biological acfivities. A vast
number of alkaloids have therapeutic potentials. They have been used as traditional herbal
remedies since ancient fime and many are currently used as modern medicines. We are
interested in synthefic studies of spirocyclic alkaloids possessing intriguing biological activities.
In particular for this project, we are developing a synthefic strategy for 1-azaspiro[4,5]
decane such as FRO01483, TAN1251 and lepadiformine. These spirocyclic alkaloids have
biclogical activities that may allow them to be developed info medicines for treatment of
ilnesses commonly found in the elderly. Thailand is rapidly tuming into aging society and
preparation for enhancement of quality of life of the elderly will benefit the society as a whole.
FRO01483 is an immunosuppressant that could be used as medicine for rheumatoid arthriis.
TAN1251 is a muscarinic acelylcholine receptor agonist and may be developed info therapeutic
agent for Parkinson’s disease. lepadiformine has cardiovascular effect which can be beneficial
for patient with afrial fibrillation, an arrythmia commonly found in the elderly. The synthesis
approach is based on our ongoing research in the field of alkaloid synthesis. VWe expand the
scope of N-acyliminium ion cyclization which we have successfully employed for synthesis of
related alkaloids. In this project the key reaction is N-acyliminium ion spirocyclization. The synthesis
plan will also enable the synthesis of derivatives and non-natural analogs of the natural alkaloids.
The synthetic compounds will be subjected to biological activity screenings for favorable
medicinal properties toward illnesses of the aging population in the later part of our project.
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Development of Catalytic Phosphorylation Reactions for Structure
Modification of Important Heterocycles to Improve Their Properties

and Biological Activities.

Phosphorus-substituted heterocycles represent a privileged class of organophosphorus compounds,
widely found in biological active molecules, pharmaceuticals and agrochemicals. They also
have widespread applications and serve as useful building blocks in organic synthesis,
medicinal chemistry, polymer and material science. The presence of phosphorus funcfional
groups can partially modify physical and chemical properties as well as potential biological
activities of organic molecules. As a consequence of their importance, development of an
efficient and  sfraightforward synthetic methodology and a versatile sfructural modification
process to generate a broad range of highly functionalized phosphorylated heterocycles
continue to be an active area of research. In this work, efficient and alternative catalytic
protocols for a direct insfallation of phosphorus functional groups into bicactive heterocycles;
for example, azole, quinolone, pyridine via direct oxidative phosphorylation reaction will be
developed using both metal-catalyzed and metal-free approaches. Optimization of reaction
conditions, exploration of substrate scope, functional group compatibility and limitations as
well as some preliminary mechanistic study will be investigated under mefal-catalyzed and
metal-free transformation. In addition, we will explore potential biological applications of
the newly synthesized compounds such as cyfotoxicity fest, antibacterial and antitumor
acfivities. This present study should provide convenient, atom-economical and environmentally
benign synthefic approaches fo access a diverse array of phosphorylated heterocycle
derivatives, which can be further ufilized in many applications.
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Non-Invasive Wearable Sensor for Diabetes and Muscle Fatigue

Monitoring

Nowadays, wearable sensors have gained tremendous attention for health monitoring and
medical diagnosis; especially for athlefes and elders. These devices are readily wearable
for monitoring of targefed biomarkers excrefed from human body by sensing mechanism,
which the wearers can immediately and confinuously inferpret the results. Herein, we
developed a non-invasive wearable sensing device for the defection of glucose and
lactate for monitoring of diabetes and muscle fatigue by using human sweat instead of
invasive blood drawing. This device uses a cotton thread as a substrate material for
sensor fabrication because it can be readily modified for desired properties by requiring
only small amount of reagent and sample compared with other subsfrates and the self-
microfluidic property of coffon thread. Importantly, this developed device infegrates two
defection techniques including colorimetry and electrochemistry to enhance both accuracy
and precision of the defection. Furthermore, this device is designed as a wristwatch
allowing for convenient tracking of the user’s health status by themselves during daily life.
Thus, this device opens a new avenue for health monitoring and early diagnosis using a
blood-free approach, which might be highly benefit for improving life quality of patient,

normal individual, athlete and especially for aging population.
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Study and Development of Metal-Organic Frameworks for Catalytic
Application to Convert Sugar to High-Value Chemicals

Thailand is an agricultural country that has a great ability to provide various kinds of agricultural
products in mass-scale production. Those commodity products such as sugars could be value-added
by employing the chemical reactions to convert them into valuable chemicals/materials. This
process is not only beneficial for enhancing the product values but also increasing the income
for agriculturists and further being a driving force for the development of both the agricultural
and indusfrial secfors in our country. In other words, it can generate new markets for
agricultural producers, boost innovations and competitive abilities in domestic manufacturing
of chemicals, reduce the import of high-cost chemical products, and stimulate sustainable
economic growth of the counfry in a long term. Even though the knowledge on catalytic-
enhanced production is a key factor fo achieve this godl, such research and development
of corresponding technologies in Thailand remain scarce. Our team aims to develop novel
cafalysts, which can selectively and effectively convert monosaccharides (e.g. glucose, xylose)
fo more valuable chemicals, namely lactic acid (LA) and 5-(hydroxymethyfurfural (5-HMF) through
the chemical conversion. We focus on the coordination compounds especially crystalline porous
materials so-called metal-organic frameworks (MOFs). Owing to their crystalline attribute and
abundant acfive sites, high efficiency and selectivity could be obtained. In this study, we aim 1o
study and develop MOF catalysts to produce LA and 5-HMF from monosaccharides with high
yield and high selectivity. This will provide not only a potential to develop a technology for the
conversion of agricultural residues, but also support the usable innovation for industrial sectors.
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Perovskite Technologies for Indoor Solar Cells

Perovskite solar cell is an upcoming technology with efficiency matching that of the
fraditional crystalline silicon solar cell while requiring much simple production process. In
addition, the efficiency of perovskite solar cell does not reduce with the higher temperature
in the range of 25 to 70 degree C, making perovskite more suitable for Thailand. Unlike
crystalline silicon solar cell, perovskite can function under low light environment like indoor
light within houses and facfories. With proper materials composition and perovskite
processing developed in this research, perovskite solar cell could potentially power various
sensors and transceivers for Infernet of Things (IOTs), which typically have low power
consumption. The use of low-light solar cells is more cost effective and more convenient
compared to the use of batteries as this technology relieves users from frequent changes

of batteries in various devices in modern and aging society.
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Searching for Beyond the Standard Model Physics with Dark Matter

and Neutrinos

This research project aims to study the physics of dark matter, neutrino and their possible
connection. Dark matter and neutrino are prime evidence for the existence of physics
beyond the Standard Model. The project will focus on identifying the viable beyond the
Standard Model candidate for explaining dark matter and/or neutrino masses and their
properties. Such a model must be consistent with all available data from collider
experiments, direct and indirect dark matter defection experiments, and neutrino observa-
tories. Moreover, constraints from available data provide clues for the construction of the

correct theory of physics beyond the Standard Model.
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Development of a Mathematical Model of Nonlinear Oscillators to

Investigate the Generation Mechanism of Otoacoustic Emissions

The inner ear receptors, hair cells, can amplify weak sounds by producing an active force
as a mechanical feedback. The excess energy can be defected in the ear canal as a
low-level sound, termed ofoacoustic emissions (OAEs). In response fo a pure fone, this
emission is called stimulus-frequency (SF) OAEs. On the other hand, in response fo a
sound of two frequencies, additional echoes are detected at linear combinations of the
stimulus frequencies, known as distortion-product (DP) OAEs. OAEs reflect the response of
hair cells to external stimuli, and have been used as a noninvasive means fo investigate
the inner ear physiology. The energy fransmission within the inner ear dictates the response
of the system, as it guides an incoming sound towards the hair cells with appropriate
detection frequency. It has been accepted that the energy transmission within the
mammalian cochlea confrasts with that in lower vertebrates, as the first involves a transverse
travelling wave evoked by the incoming signal. However, our recent work revealed that
Chinese edible frogs can display a quasiperiodic variation in the amplitude of DPOAEs,
as that observed in humans. The experimental findings agreed with results from a model
of a chain of nonlinear oscillators, each simultaneously driven by an identical force to
represent the frog’s inner ear siructure. Interestingly, our model predicted that similar
quasiperiodic variations should also occur in the level of SFOAEs, previously observed in
humans. Therefore, in this project, we infend to ufilize the mathematical model, based on
the anatomy of the frog’s inner ear, to describe the generation of both types of OAEs
measured from Chinese edible frogs. These findings will indicate that, despite the distinct
inner ear structure, the inner ear of lower vertebrates and humans may operate under a
common mechanism, described by a system of nonlinear oscillators.
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A Deep and Non-Deep Learning Framework for the Stenosis
Classification of Coronary Artery Based-on Quantitative and
Qualitative Analysis of Myocardial Perfusion Imaging

Radionuclide Myocardial Perfusion Imaging (MP1) represents a common method for medical experts
fo the diagnosis of Coronary Arery Disease (CAD). Two typical approaches fo the assessment of
™MPl are the qudlitative analysis based on visual assessment of images from a MMPl scanner and
the quantitative analysis from severity scores calculated by ™MPI sofiware (e.g., 4D-MSPECT). This
research project aims fo design and develop a deep and non-deep leaming framework for
estimating the likelihood of the stenosis of coronary artery from the resulis of ™MPl with a goal
towards higher reproducibility and stability of diagnosis. We plan to study various architectures of
convolutional neural networks (e.g., InceptionV3, Resnet50 and DenseNef) and a transfer leaming
method for qudlitative analysis of many visual features. For quantitative analysis, we will also study
several sfate-of-the-art machine leaming models (e.g., XGBoost, LightGBM and CaBoost), and
develop our own custom fine-funed model based on stacked ensemble (called a modified super
leamner). Our research focuses on the performance of different deep and non-deep leaming
models with respect to the different types of analysis. We aim to highlight and identify the best
combinafion of models and MPI features (both high- and low-level features) as well as patient
characterisfics for our specific task of classifying the degree of the stenosis of coronary artery. Our
framework will provide us with the models that can be deployed to o web application, which
will be used for diagnostic assistance of CAD at the Rajvithi hospital. Besides, our framework and
models developed in this research project can be generalized for other "MPI scanners and software
by using a transfer leaming technique.
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3d-Printed Metal |mp|onts: In-silico Based Optimization of Internal
Structures

The development of metal implants is critical for the freatment of various bone diseases such
as osteoporosis and bone fractures from the accident. Presently, Thailand spends more than
100 Million Baht annually for importing implants. A demand for implants is expected tfo
grow due fo the rise of the aging population. To cope with this demand, many universities,
research insfitutes, and private companies have used the 3D printing of fitanium fo manu-
facture metal implants. However, designing implants poses a great challenge as mechanical
properties of implants and actual bones should be closely comparable. As a result, foams
and struts-based lattice structures are often used. Nevertheless, recent studies show that a
new class of geometry, Triply Periodic Minimal Surface (TPMS), provide a more superior
bone ingrowth compared fo foams and struts-based structures. However, choosing an op-
timal TPMS structure for the bone implant is highly challenging as there are more than 100
types of TPMS that are being proposed. Therefore, the present study aims fo develop the
in silico-based advanced technique which can computationally study the blood flow and
bone growth behaviors based on different TPMS designs. Subsequently, the optimal design
will be made with metal 3D prinfing and subjected to the experiment to confirm the
performance enhancement compared to a current implant which is currently used in the market.
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Fundamental Understandings of Parficulate Matters Characteristics

from Brake Wear Mechanisms in Electric Vehicles

The situation of Particulate Matter (PM) emissions that exceed the air quality standard in
each major city mostly comes from exhaust emitted from Internal Combustion Engines.
Therefore, every country including Thailand try to adopt and support the electrification of
passenger cars as the solution fo this air pollution issue. However, past literature reviews
suggest that electric vehicles may not reduce PM emissions as expected, because of their
relatively high weight. ~ Vehicles not only emit PM through their exhaust but also from
non-exhaust sources, such as tyre wear and brake wear which is related fo vehicle’s weight.
By comparing heavy-duty vehicles to light-duty vehicles, it was found out that non-exhaust
PM emissions from light-duty vehicles were less than 1-2 times of those from heavy-duty
vehicles. In addition, electric vehicles (EVs) were found to be 24% heavier than equivalent
infernal combustion engine vehicles (ICEVs). Based on various sources of non-exhaust PM
emissions, brake wear is considered the main contributions. This research is focused on
investigating non-exhaust PM emissions from brake wears of electric passenger cars. The
test will be done by using Mobile onboard measurement to mimic real-world brake patterns,
to better understandings of various factors such as weight of vehicle, driving cycle, and type
of brake pad that affect physical and chemical characteristics of PM from brake wear
including PM mass, size distributions, chemical compositions, and structure.  Finally, the suitable
opfimized method will be proposed fo control or reduce PM from electric vehicles.
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Development of a Perfusion Bioreactor System with Bi-Directional
Shear for Long-Term Cell Culture on Thai Silk Fibroin-Bioactive Glass
Hybrid Scaffolds

With our successful invenfion of novel bone scaffolds by hybridizing silk fibroin protein
with inorganic bioactive glass, this proposal is set to further improve the osteogenic
potential of the scaffolds. The proposed study will exploit the perfusion bioreactor system
fo nourish and provide mechanical shear stimulation fo osteoblastic cells seeded in the
scaffolds. A novel design of perfusion bioreactor that allows bi-directional shear stimulation
is proposed herein. Hence, this study will report, for the first time, comparative osteogen-
ic effects of uni- and bi-directional shear stimulation. The result will argue whether bi-di-
rectional shear, which is more relevant fo natural bone, promotes befter osteogenesis.
Additionally, the bioreactor will be equipped with adaptor inserts that fit to diverse sizes
of scaffolds, expanding the potential of the bioreactor for applications with many fissues/
organs in the future. Also, the bioreactor prototype will allow optimization of long-ferm
cell culture conditions. The project will pave the way for preparing tissue-engineered

constructs for personalized medicine.
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Thailand Toray Science Foundation

Organization (2020)

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., lid.
(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., Lid.
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 granfs.

The Committee of Nomination (Awards)

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