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Message from the President of the Executive Board
National Metal and Materials Technology Center

In 2025, MTEC is placing strong emphasis on advancing the nation’s materials technology and innovation
to address a wide range of emerging challenges, including environmental issues, medical and health needs,
and the transition toward advanced modern manufacturing systems. These efforts are guided by an outcome-
oriented research approach, ensuring that research results are effectively translated into practical applications,
deliver measurable impact, create substantive business value, and significantly strengthen the competitiveness
of Thailand’s industrial sector.

MTEC collaborates closely with government agencies, the private sector, and local communities from
the outset to ensure that technological development directly addresses genuine national needs and can be
applied effectively and efficiently. Simultaneously, MTEC emphasizes the advancement of emerging technologies
through the MTEC Technology Roadmap [TRM] mechanism, fortifying the nation’s capabilities in materials and
engineering technologies, and promoting continuous progress and systematic implementation in practice.

All these efforts share a common goal: to support and strengthen Thailand’s transition to a modern
economic framework driven by advanced technologies, to improve the quality of life for all citizens, and to
promote an environmentally responsible and sustainable green economy. These goals collectively contribute to
enduring, stable, and resilient growth.

As President of the Executive Board, | reaffirm my commitment to supporting and advancing MTEC’s
efforts to develop materials technologies and innovations that effectively respond to the needs of end users.

These efforts aim to deliver substantive, enduring economic and social benefits for the good of industry,

J

/

communities, and the nation as a whole.

Associate Professor Dr.Weerapong Pairsuwan
President of the Executive Board
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Message from the President
of the National Science and Technology Development Agency

In 2025, Thailand has confronted substantial and swift transformations across the social, economic,
technological, and environmental sectors. These encompass global initiatives to reduce carbon emissions,
intensified competition driven by emerging technologies, and growing healthcare demands due to an aging
population. Amid these challenges, the National Metal and Materials Technology Center [MTEC], the National
Science and Technology Development Agency [NSTDA] under the Ministry of Higher Education, Science, Research
and Innovation [MHESI], has played a leading role in advancing the country’s research and development in
materials technology. [MHESI], has played a leading role in advancing the country’s research and development
in materials technology, aiming to generate tangible benefits for the wider society.

MTEC is dedicated to spearheading outcome-based research in parallel with the development of
technologies across the entire value chain, thereby ensuring that research output can be effectively integrated
into industrial and innovative ecosystems. This endeavor is closely aligned with the nation’s key priorities,
particularly the transition toward a low-carbon economy, the strengthening of Thailand’s medical and healthcare
device industries, and the provision of support to industrial entrepreneurs and SMEs to enhance national
competitiveness. Altogether, these initiatives contribute to building a robust, systematic, innovation-driven
economy.

The achievements realized thus far reflect the capability, dedication, and hard work of MTEC’s executives,
researchers, and staff at all levels. | wish for MTEC and NSTDA to remain a vital force in advancing knowledge,
technology, and innovation that continually reinforce the nation’s competitiveness. Together, let us help propel

Thailand toward a resilient and sustainable future.

Professor Dr.Sukit Limpijumnong
President, National Science and Technology Development Agency [(NSTDA]

ANNUAL REPORT 2025
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Message from the Director
of the National Metal and Materials Technology Center

In 2025, Thailand stands at a pivotal crossroads for its industrial and economic sectors, driven by mounting pressure
from international environmental policies like the Carbon Border Adjustment Mechanism [CBAM], alongside heightened
competition spurred by rapidly advancing technologies, including Artificial Intelligence [Al], Automation & Robotics, and
Advanced Manufacturing. Without swift, strategic adaptation, Thailand’s industries will inevitably face erosion of competitiveness
in global markets. At the same time, the nation’s transition into an aging society is fueling demand for health-related
technologies and innovations that enhance the quality of life.

Amid pressing challenges and emerging opportunities, the National Metal and Materials Technology Center [MTEC],
recognized as the nation’s leading research and development institution in materials technology, has firmly established its role
as Thailand’s “Research Arm for Materials Technology and Innovation.” Through forward-looking strategic initiatives and an
outcome-driven research approach, MTEC ensures that its work generates measurable impact and contributes substantively to
national progress and development.

Guided by this vision, MTEC is committed to producing research outcomes with practical applications across three
strategic domains: Materials Solution for Net Zero, supporting Thailand’s transition toward carbon neutrality and net-zero
greenhouse gas emissions; Medical and Health Innovation, advancing medical and health-related devices to improve quality of
life; and Modern Manufacturing and Modern Transport & Road Safety, developing material technologies and design innovations
to strengthen the manufacturing and transportation sectors. MTEC remains dedicated to delivering impactful results—both
commercial and societal—through close collaboration with industry partners, policymakers, and end users.

Today, MTEC is far more than a “research institution”—it is a driving force behind Thailand’s industrial transformation
through technology and innovation. Our mission is to ensure that the nation benefits from this pivotal transition in a balanced
manner—economically, socially, and environmentally. We are committed to advancing materials technologies that strengthen
the competitiveness of Thai industries, foster sustainable growth, improve the quality of life, and support the development of a
green economy that is both innovative and environmentally responsible. Through these efforts, MTEC strives to help Thailand
progress toward a future that is stable, prosperous, and truly sustainable.

Associate Professor Dr.Toemsak Srikhirin
Director, National Metal and Materials Technology Center [MTEC)
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The National Metal and Materials Technology Center (MTEC)

was established by the Cabinet Resolution on September 16, 1986. MTEC’s primary objective is
to support research and development in metals and materials technologies. On December 29, 1991,
MTEC became a member of the National Science and Technology Development Agency [NSTDAJ,
Ministry of Science, Technology and Energy [then].

V. 0 “Advancing Materials Technology and Innovation™
ISion Driving technology and innovation in materials to address key challenges and meet
user requirements, both commercial and socio-community development.

MTEC develops and builds capabilities in materials technologies through various

activities as follows:

+ Performing research and development ([R&D] activities and fostering innovations
through collaborative and contract research with the industry and other sectors,
as well as carrying out research to prepare for future challenges

+ Managing technology transfer for practical uses to create positive socio-
economic impacts on the country, and providing consultancy services related to
manufacturing problems for the manufacturing and service sectors

+ Developing human resources and essential science and technology infrastructure.
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Executive Summary

The National Metal and Materials Technology Center [MTEC] was established by a Cabinet resolution
dated September 16, 1986, as a specialized agency dedicated to fostering research and development in metal and
materials technologies. MTEC operates under the National Science and Technology Development Agency [(NSTDA],
a department governed by the Ministry of Higher Education, Science, Research, and Innovation.

MTEC executes its mandate in accordance with the Strategic Plan 2024-2027 (revised for FY2025],
aligned with NSTDA’s Five-Year Action Plan 2023-2027 [revised for FY2025]. Its primary mission is to confront
national challenges, including economic volatility, social and technological transitions, and environmental issues—
while driving economic growth and enhancing the overall quality of life. MTEC advances material technologies and
innovations with practical, commercial, and societal applications, and operates as a technical arm and solution
provider supporting Thailand’s transition towards a new economic system.

Furthermore, MTEC places significant emphasis on enhancing organizational capacity-building and ensuring
sustainable access to resources to support diverse sectors and generate a positive, enduring impact on the
nation’s economy and society.

MTEC Strategic Plan 2024-2027 (2025 Revision)

m M

A [ L) ]
= Bua -2
Public Sector Private Sector/Industry Workforce/Community
w £ Advancing Materials Technology and Innovation
O
/\ Driving materials technology and innovation to effectively address critical national needs and
Vision meet the demands of users across commercial, social, and community development contexts.
Cf Serving as a technical arm and solution provider to support Thailand’s industrial transition into the new Economies
Conducting research, development, and innovation through Transferring technology to practical applications to Developing human capital
Mission collaborative research, contract research, and generate economic and social benefits, which includes and necessary science and
proactive/forward-looking research is aimed at providing support providing consultation to address production challenges technology infrastructure.
Statement for producers and users across various sectors. in manufacturing and service sectors.
— - Driving research strategy through a structured Research Portfolio management system.
E@ - Creating an environment that facilitates effective work in rapidly evolving settings.
- Collaborating with strategic partners to advance research toward commercialization through defiend exit
Strategy strategies and demonstrable value-chain impact.
« Applying OKR principles to enhance organizational effectiveness.
,:?DE Delivering research outcomes with Securing essential resources Strengthening MTEC as a
sustained commercial and societal ) : e q
i m T T ) 2 5 B e to enable MTEC’s sustainable resilient and sustainable
MTEC by Design). operations. organization.
Objectives
At least 100 outcomes Off-budget revenue = 30% of expenditure Maintain employee engagement at 49%
MIi1 MIi2 MI3
Q 2 O
o @ o Accelerating the implementation Developing sustainable revenue Strengthening and facilitating
3~ O of research programs under strategies aligned with the career path development for
MTEC the MTEC Strategic Themes outcome-based approach of the personnel at all levels.
e . (MST) for optimal efficiency and MTEC Strategic Themes (MST).
Initiatives effectiveness.
(v.2568)
MI4 Developing an accurate, intuitive dashboard to support strategic decision-making and facilitate
the transition towards a Data-Driven Organization.
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Research and Development Framework

MTEC conducts outcome-based research, ensuring that research outputs are successfully translated into
practical applications. This transition is explicitly aligned with the NSTDA’s Action Plan and national development
policies. This approach is designed to effectively address urgent national challenges and meet the specific
requirements of end users in both the commercial sectors and the community and social development spheres.

All activities are carried out under three Main Research Themes.

1) Driving Thailand towards carbon neutrality and net-zero greenhouse gas emissions through
material technology (Material Solution for Net Zero).

This theme is centered on creating and implementing national technical data systems and sustainability
information to strengthen industrial competitiveness and support compliance with emerging carbon-related
trade measures. Activities under this theme focus on improving production efficiency, conserving resource value,
minimizing waste and pollution, mitigating risks from hazardous substances, and encouraging eco-industrial
development to accelerate the circular economy. These efforts collectively contribute to national goals for
carbon neutrality, net-zero emissions, and sustainable growth. Major programs encompass Green Industry, Circular
Economy, National Database, Indicators and Implementation, Carbon Capture Utilization (CCUJ, Biochar, Material
Solutions for Net Zero, and Economic Crops such as Bamboo.

2] Development of innovative medical and health devices to enhance the quality of life [Medical
and Health Innovation).

This theme strengthens Thailand’s medical and health device industry by developing advanced materials
and innovative solutions that comply with regulatory standards and support broad adoption. The primary focus is
on reducing dependence on imports, increasing access to high-quality and safe medical products, and enhancing
the country’s long-term public health resilience. Research efforts under this theme encompass Medical Devices,
Silver Economy and HealthTech, and Food Structure Design.

3) Developing material technologies and designs to enhance the manufacturing and
transportation sectors [Modern Manufacturing and Modern Transportation & Road Safety).

This theme advances Thailand’s manufacturing and transport sectors through modern material technologies,
engineering innovations, and digital solutions.

MTEC functions as a “key integrator,” connecting industry, regulators, and end users to drive sector-wide
transformation, enhance competitiveness in future markets, and promote sustainable development. Research
efforts under this theme include Modern Manufacturing, Modern Transport, and Road Safety.

Furthermore, efforts continue to focus on developing “high-value and specialty biobased
materials™ to maximize economic benefits for farmers, industrial entrepreneurs, and new enterprises. This is
accomplished by deriving value from bio-based resources, such as cash crops, through the creation of specialized,
high-value products that prioritize sustainability and the efficient utilization of agricultural inputs. Additionally,
the development or improvement of production processes aims to be both highly efficient and environmentally
responsible.

Strategic
Research
Themes

of MTEC’s

Research
Programs
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nswgnsla:wan1salduviu (Resources and Performance)

unains (MTEC's Personnel)

sounvau 412 AU nuvidu (Atotal of 412 personnel, comprising)

aeviusde 283 AU .
(9 Ndu39® 36 NW398) ‘ 68.69%

©a

283 research staff
(9 research groups,
36 research teams)

— awwaduayu 129 AU
(7 A8 24 VL)

129 support staff
(7 divisions, 24 units)

wan1s{5918 (Budget and Expenditure)

sourivau 796.6 a1UUIN nyvit
(Total expenditure reached 796.6 million THB, consisting of)

Algorsunans 445.5 ajuunn 71 55.93%
o 0

445.5 million THB for personnel
expenses o

AlGI1edutiuvu —— mldshemionisavnu
306.5 awuuin 44.6 aauuln

306.5 million THB ELEVALIA " /| 44.6 million THB
for operational expenses

for capital investment

s1gsuIbuuanvuus:u1eu (Off-Budget Revenue)

sounvau 220.2 é'\UU']n nuvidu (Total amounted to 220.2 million THB, comprising)

mapnsu 65.0 a1UUIN

65.0 million THB from the
private sector

masg 52.7 aluun

52.7 million THB
from government agencies

sp3a1kAo 28.8 a1UUN

28.8 million THB
from state enterprises

N2VYNU JJu. ddu Strategic Fund (SF) -—
55.8 auuln

55.8 million THB from

the Strategic Fund (SF) as part of
the National Science, Research and
Innovation Fund (NSRF)

dwusana 17.9 aauunn

17.9 million THB
from international sources

s1gviuds:od 2568
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WaWwaavINN1sIv¥ (Direct Research Output)
.
unAWEWUWIUIISEISUNUNBNE 98 publications in ) \'M

97U 98 UNAL international journals

QUIIVUS:QUAATKNSSU 9IUdU 6 auluu 6 industrial-level

dunuuniAaulu 91uduU 12 duiuu

N . i prototypes
n1sgusanswadaunivdeyaya 91UdU 53 AYD
- = q i, — = 9 - 12 field prototypes
(@n3Uas 20 AMYD aUdnSUas 29 ANYD ADUAU Q &
~ o H N
msunswgaun1olayeyrluls deyeyrounyia property filings
18an3 (Tku) $1uou 6 Feyayn thIUTETulAsvnas (20 patents, 29 petty patents, and 4 trade secrets)
599 (k) 91udu 17 Tasomis 6 new intellectual property rights licenses have been
msdngnaainalufagiowneisg () established for 17 research projects.

VLU 6 S29MS 6 new commercial technology transfers

nisaignaainaluladiBuaisistuls:losu 2 PuBlicBEnehEtechnology transfers

9IUdU 2 S1FNS

4 Ny s1vJa (Awards)

= ~J

g % s03afldsu $1uou 6 S1VIA Us:noudoy

v \ . CO)
o = A total of 6 awards were received, comprising

s:quuusna 1 S1vda s:quus:ina 5 S1VJa

1 international award 5 national awards

WaNS:NUNIVIASUAD d0AU IazE0ID0doN
Economic, Social, and Environmental Impact

YaAIWans:NUNMLIASUZND dvA Na:dvinadou
9nMsdogaana:nisvenenalsus:losu

P1UdU 6,868 aruuln

The total estimated economic, social, and environmental
impact generated from technology adoption and expanded
utilization amounted to 6,868 million THB.

msavnudiudngiAaas inaluladna:udanssu
Investment in Science, Technology, and Innovation (STI)

A

0 yaAIN1Isavnuau *aun. anlasvns
e b
i/ suwou 402 aauvn
%
‘\ = Investment in STl generated through
o projects totaled 402 million THB.

= = =P ILv v ¢
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nsasiowusitas3vyena:AUSIVlD
Research Partnerships and Collaboration

1Suinaldiduktihasiviazuenginsaunrgnduscuiiodruviuddenvius:quus:inAnazulursia

~
- P

Tasdn> ki na:waawsnaAgydaol

N1SavuUIUADIUSIUIJD (MOU/Agreement)

avuwdnynyAdSIuiianudivus:ina 8 AUU Au 8 KUD8VU Tu 6 Us:INA
avuwdnynyAdsIuiionukudeviuluds:na 10 QUU Au 14 KUDYYIU

Jususssu

ADUSOUDoNI

unuINEUs:auvIuKkan (Focal Point) vavus:inAlngluntu:aunssunisoidaundugosawndngimaas
lla:InnfufaE'J':')'aq (ASEAN Sub-Committee on Materials Science and Technology: SCMST) n1gldnas
Us:guanuznssunisoidaudndoedneamaas inalulad nazudanssu (ASEAN Committee on Science,
Technology, and Innovation: COSTI) TcwD'unu1nahﬁty?umsz‘1'u|né’auqnsmaqs'ua:uwumus'ous:d'u
pimARIRgddoviunsWauna:dsdudaamaasia:inalulagdaq
gns:auAIBaulevniMANETuL-a1ud v WiuAdwsulonisdrenaainaluladgsalWAoWISIgVs:KIL
Tne-3u AxwsouiiotibuinndAnyTunisasvs:uulinAgaaiknssus:uusVAGLEUNA:TUIAZDUGIY
usanssu dve:nalkinaus:TestisouAuduus:inalupinmanifuv-arudona:ondsu

MTEC continued to strengthen and expand its research collaboration networks at both national and

international levels, achieving notable progress and outcomes as follows:

Memorandum of Understanding (MOU/Agreements

8 international agreements with 8 organizations across 6 countries

10 domestic agreements with 14 organizations

Key Collaborative Achievements

Served as Thailand’s Focal Point within the ASEAN Sub-Committee on
Materials Science and Technology (SCMST) under the ASEAN Committee

on Science, Technology, and Innovation (COSTI). In this capacity,

MTEC assumes a pivotal role in promoting regional strategies '
and collaborative initiatives concerning materials science and
material technology development.

Elevated connectivity within the Mekong-Lancang region

through collaborative efforts in high-speed rail

technology transfer between Thailand and China.
This initiative signifies substantial progress

towards creating a sustainable, innovation-driven
railway industry ecosystem that benefits nations

within the Mekong-Lancang and ASEAN regions. — —
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ARUNSSUNISUSKIS
Executive Board

Us:s1U (Chairman)

uN83S:WoY HWEISSeU
Us:s1unSSUNISUSKIS
anuudvgnavdulasasau
(DVANISUKIBU)

Mr. Weerapong Pairsuwan

Chairman Board of
Synchrotron Light Research Institute

sovus:s1u (Vice Chairman)

U8y autdviuvA
WoudeNSs

grunviuwcuudngnAlaasias
inAlulagnkosia

Mr. Sukit Limpijumnong

President
National Science and Technology
Development Agency (NSTDA)
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nssuUNS (Board Member)

un9SsINgsa INQSY

o1sgus=oMAdINENS
ACU:DNYIANEQS UKIDNY1agukaa

Mr. Teerakiat Kerdcharoen

Lecturer, Department of Physics,
Faculty of Science, Mahidol University

UNgWQLANG Saulaly

ANaasIsgs:au 11
UKIDNeNagsssUAaas

Mr. Phadungsak Rattanadecho

Professor, Faculty of Engineering,
Thammasat University

ugAsSud Ive:5uan

Woud8MS
danuudv8aNSIANEasSIKOBIA
(DVANISUKIBU)

Mr. Saran Poshyachinda

President, National Astronomical
Research Institute of Thailand
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uealsy s9sosssu

WauduMS
anuudIvgavdulnsasau
(DVANISUKIBU)

Mr. Saroj Rujirawat

President
Synchrotron Light Research Institute

u1gaWLY NIAS

AUZNUY STUUASININNSNSNSIVAAEIKNSSY
dugnsAdas

Mr. Jullapong Thaveesri

Advisor to the Minister of Industry
on Strategy

uNgISA dus:Una

Ro1MssalwiKous:inAlng

Mr. Veeris Ammarapala

State Railway of Thailand
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nssuUNS (Board Member)

ugsauNIAtU UoAaddISau

ungnauIAUINeImMaasikous:inAlng
fuws:ususguaus

Mr. Thanuttkhul Mongkolaussavarat

President
The Science Society of Thailand Under
the Patronage of His Majesty the King

ulgysuu Sauauua

Us:sumnKUnAURUENSNaussao ki
na:lAsvasvWwuu UsSYn Uan. $1ia (UKIsu)

Mr. Buranin Rattanasombat

Chief New Business and
Infrastructure Officer, PTT

UNgAASTY 1IaDUNAIDSTYBY

nssumsdas: sunmsnansing

Mr. Chatchai Luanpolcharoenchai

Independent Director of Kbank
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ureinsevins 1ISusuna

Us:s1u anngaanknssulikous:inAlng

Mr. Kriengkrai Thiennukul

Chairman
The Federation of Thai Industries

uNgIGUANG ASASUNS

Rausens Augdinalulaglak:ia:daqiKkosa

Mr. Toemsak Srikhirin

Executive Director of National Metal and
Materials Technology Center (MTEC)

uIvE1DAST INoLYWBIG

sovaudens Augdinalulaglak:ias
er[elll\Vipldl

Miss Asira Fuongfuchat

Deputy Executive Director
of National Metal and Materials
Technology Center
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Research Highlights

A Pilot-scale Coated Aluminum Scarp Recycling Process

Background

Aluminum is a metal with a consistently rising
demand, particularly in construction, transportation,
specialized engineering, and electronic applications.
This surging demand has driven continued growth
in the aluminum production industry. Improving the
efficiency of the aluminum casting process by reusing
aluminum scrap is a critical challenge requiring
cooperation from both the public and private sectors to
ensure economical and environmentally sustainable use
of aluminum resources.

Currently, aluminum billets are a key raw material
for the construction sector, used in products like door
frames, windows, and partitions. Modern buildings
often use aluminum that has been surface-treated
for enhanced aesthetics and durability, either through
anodizing or powder coating. This results in a diverse
range of finishes that must be managed. When buildings
are dismantled and aluminum parts are remelted, the
coatings often degrade, releasing harmful volatile
organic compounds [VOCs] and generating significant
quantities of aluminum dross. These factors negatively
affect production efficiency and pose challenge for
environmental pollution control.

Therefore, an efficient aluminum scrap management
system is essential, not only to preserve manufacturing
standards, but also to minimize ecological harm and
promote sustainable industrial growth aligned with the
principles of circular economy.

Goal

1. Enhance the utilization of powder-coated aluminum
scrap in secondary aluminum production to minimize
metal waste.

2. Mitigate and regulate the emission of harmful gas
generated during the aluminum recycling process.

What does the research team do

The research team investigates the impact of
powder coating on aluminum by analyzing its effect
on the properties of recycled materials. This includes
assessing contamination level [inclusion], yield
efficiency (% yield]) and the mechanical properties of
billets. Additionally, they examine the type and amount
of gas released during the recycling to identify effective
management strategies.

Research Results

1. Guidelines for managing powder-coated aluminum
scrap during the smelting process to maintain
material quality and improve recovery rates.

2. Guidelines for controlling gas emissions from the
secondary aluminum production process. The
guidelines have increased the utilization of powder-
coated aluminum scrap, reduced aluminum waste,
and mitigated environmental impacts.

Research Status
Completed

Outlook

Study the energy consumption of aluminum
recycling in comparison tp primary production, and
identified strategies to reduce energy use and enhance
the value of metal waste [dross] in order to support
the circular economy and improve the efficiency of
sustainable resource utilization.

Research Team

Mr. Sompob Phetchcrai, Mr. Kanit Soongprasit,
Ms. Duangduean Atong, Mr. Nipon Chumchery,
Ms. Panida Wimuktiwan, Mr. Rittikrai Sirichaivetkul and
Ms. Supawan Vichaphund

Contact

Mr. Sompob Phetchcrai

Aluminum Processing and Manufacturing Research Team
Material Processing and Manufacturing Automation
Research Group

Tel: +66 2564 6500 ext. 4619

E-mail: sompobp@mtec.or.th

On-site gas collection trial
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Research Highlights

Training Model for Breast Cancer Biopsy Practice

Background

Breast cancer remains a significant health concern
for women, with the highest incidence rates observed
both in Thailand and globally. Early detection through
screening is essential, as it enables timely intervention
and significantly improve the likelihood of successful
treatment. Standard screening methods include
mammography and ultrasound, which are used to
indentify and assess abnormalities such as tumors or
cysts. When a suspicious lesion is detected, a biopsy is
necessary for pathological evaluation.

To develop proficiency in performing breast biopsies,
medical students requires repeated hands-on practice.
The availability of a domestically manufactured
breast model that accurately simulates human tissue
would greatly enhance training effectiveness, lower
educational costs, and reduce dependence on imported
products.

Goal

Develop a breast simulation platform designed
to support medical students in practicing ultrasound
and biopsy procedures. The platform incorporates
self-healing materials that withstand repeated use,
enabling learners to build proficiency over time. It
is cost-effective, suitable for domestic producton,
and engineered to deliver clear ultrasound imaging
while accurately replicating the tactile and structural
characteristics of human breast tissue and tumors.

What does the research team do

Researchers at MTEC, in collaboration with the
Faculty of Medicine, Ramathibodi Hospital, Mahidol
University, and Sec Service and Engineering Co., Ltd.,
have developed a breast simulation platform utilizing
gel and natural rubber gel to replicate the texture of
soft breast tissue. The model incorporates two types
of artificial tumors — hyperechoic (denser than the
surrounding gel) and hypoechoic [less dense] —with
size ranging from 3 mm to 1 cm, positioned at both
superficial and deep tissue levels to reflect real-world
clinical scenarios. The prototype was evaluated by
medical students during the pre-congress workshops of
the 16" Annual Breast Academic Conference 2023 and
2024, as well as in multiple training sessions hosted
by ultrasound-related companies. Materials properties
were further refined to also modified to enhance
training effectiveness and ensure clear ultrasound
imaging.

Research Results

A breast simulation model utilizing self-healing
polymer gel has been developed to provide clear
ultrasound imaging and supports needle-guided training.
This platform enables medical students to practice
biopsy procedures in a manner closely resembling real
clinical scenarios. Designed for domestic production, it
offers a cost-effective alternative to imported models.
Feedback from medical students and multiple medical

s1gviuds:od 2568
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schools has been highly positive, with growing interest
in expanding its application to other procedural training
areas.

Outlook

1. Technology transfer to Sec Service and Engineering
Co., Ltd.

2. Ongoing development of advanced breast simulation
materials that are resistant to needle puncture,
capable of self-recovery after repeated training,
and compatible with mammography using low-
energy X-rays. Materials sourced from domestically
cultivated economic plants have also been utilized
to drive innovations and broaden applications to
other medical training procedures, such as shoulder
and upper abdominal ultrasound.

This initiative is being carried out in collaboration
the Medical
Center under a

with private sector partners and

(MIND]
Memorandum of Understanding [MOU] to establish

Innovations Development

a medical research and innovation network among
MTEC, NSTDA, and Faculty of Medicine, Ramathibodi

Hospital, Mahidol University. This goal is to strengthen
domestic production capabilities, reduce dependence
on imported technologies, and address the evolving
needs of healthcare professionals.

Research Team

Mr. Boriphat Methachan, Ms. Sasithorn Srisawadi,
Ms. Jitlada Sansatsadeekul, Ms. Lapporn Vayachuta,
Mr. Nipon Chumchery and Mr. Korn Promsakha na
sakonnakorn

Contact

Mr. Boriphat Methacharn

Functional Materials for Novel Engineering
Applications Research Team

Engineering Design and Computation Research Group
Tel: +66 2564 6500 ext. 4419

E-mail: boripham@mtec.or.th

Ms. Soontaree Kositchaiyong

Industrial and Business Liaison Section
Business Development Division

Tel: +66 2564 6500 ext. 4783

E-mail: soontaree.kos@mtec.or.th

Love Pink 2024 Workshop
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Research Highlights

MTEC, NSTDA, and LUNIDO Join Forces with Partner

Organizations to Advance Readiness for POPs Management

for Safety and Sustainability

Background

Thailand signed and ratified the Stockholm
Convention on Persistent Organic Pollutants [POPs]
in 2005. Its objective is to protect human health and
the environment from persistent organic pollutants
[POPs]). These chemicals are highly toxic, difficult to
degrade, transboundary, accumulate in biota and the
food chain, and are transgenerationally transmitted,
making it impossible for any single country to address
the problem alone.

Under the Convention, member states agree
to implement national measures to address POPs,
covering:

+ Reducing or eliminating the production, use,

import, and export of POPs

+ Controlling unintentional generation of POPs

+ Managing contaminated areas and disposing of

remaining stocks

+ Promoting the use of substitutes and Best

Available Techniques [BAT)

- Continuously monitoring, evaluating, and

reviewing national management measures

Over the years, the Stockholm Convention has
continually expanded its list of POPs. New POPs often
exhibit different characteristics than the past, and many
are unintentional. They may also be latent components
in various materials and products, such as plastics,
electrical equipment, or fire-fighting foam, which are
difficult to monitor and control.

As a member, Thailand needs to improve its
management plans and measures to cover these new
POPs and align with its international obligations.
This is particularly important in the management
of POP-contaminated waste, a crucial process that
requires strict control from source to destination. This
focus should not only focus on waste disposal, but
also be systematic, encompassing everything from
classification, collection, transportation, disposal, to
tracking and inspection. This is to prevent the spread
of hazardous substances and sustainably reduce risks
to the environment and public health.

s1gviuds:od 2568
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Goal

To support the government and related sectors
in managing persistent organic pollutants [POPs] in
line with international obligations and to promote
sustainable human and environmental safety.

What does the research team do

MTEC, through the Advanced Polymer Technology
Research Group and the Environment Research
Group, utilizes its expertise in materials and polymer
technologies to develop management strategies
for materials contaminated with Persistent Organic
Pollutants [POPs] in industrial applications. These
include POP-PFAS, S/MCCPs, decaBDE, HBCD, and
others. The scope also includes developing analytical
and monitoring technologies to detect contaminants
in waste and recycled materials, aiming to create a
comprehensive, safe chemical management system.

Research Results

1. [Draft] National Action Plan for the Management
and Disposal of POPs Contaminated Materials in
Accordance with the Stockholm Convention

2. Guidelines for the Management of POPs in the
Industrial Sector [e.g., POP-PFAS, S/MCCPs,
decaBDE and HBCD]J, covering production, import,
use, and recycling.

Research Status

Itisin the process of gathering information, receiving
opinions and improving the draft national action plan,
with the presentation of the results of the Stockholm
Convention [COP-12] and Thailand’s POPs management
guidelines, in preparation for the national review and
approval process.

Outlook

1. Develop and expand the capacity of POPs testing
laboratories.

2. Implement a pilot project for the management of
waste and materials contaminated with POPs in
the industrial sector.



3. Coordinate cooperation between government
agencies, private sectors, and communities to
develop a non-toxic circular economy model.

4. Monitor and evaluate the implementation of the
national action plan to continuously improve
measures and technologies for managing POPs.

Research Team

Miss Nudjarin Ramungul, Mrs. Witchuda Daud,
Miss Asira Fuongfuchat, Miss Chureerat Prahsarn,
Miss Samerkhae Jongthammanurak, Miss Doungporn
Sirikittikul, Mrs. Chanchana Thanachayanont, Miss Sirikarn
Wisetsuwannaphum, Miss Pasaree Laokijcharoen,
Miss Chutima Saeheng Miss Saisamorn Khunhom,

Mr. Natthaphop Suwannamek, Mr. Nuttakron Keratipaiboon,
Mr. Pathompoom Srikudvien, Mr. Visittapong Yordsri,
Miss Arjaree Ausavanonkulporn, Miss Prapudsorn
Wannid, Mr. Wattana Klinsukhon, Miss Sirada Padee,
Miss Paradee Bunrong, Mr. Chanit Wanikanukul and
Miss Yaowadee Temtanapat [Co-Project Team Member])

Contact

Mrs. Witchuda Daud

Plastics Technology Research Team Advanced Polymer
Technology Research Group

Tel: +66 2564 6500 ext. 4655

E-mail: witchuds@mtec.or.th
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Research Highlights

The semi-automated continuous coagulated rubber sheet

production

Background

Natural rubber is a key economic crop in Thailand,
which remains the world’s largest producer and
exporter of natural rubber. Major products include
block rubber, sheet rubber, and concentrated latex.
Among these, sheet rubber—known for its high
quality—functions as a vital raw material in a wide
range of industrial applications. However, rubber
farmers continue to encounter significant challenges
including price volatility, high labor and energy costs,
and water-intensive production processes that produce
substantial wastewater. These issues are particularly
evident during the coagulation stage, where fresh latex
is transformed into sheet rubber prior to drying and
smoke-curing.

Goal

Development of a semi-automated, eco-friendly
continuous rubber sheet production machine with a
capacity of 180-200 sheets per hour or up to 3 tons of
fresh latex per day, to improve product quality, reduce
costs, and ensure long-term sustainability of the Thai
rubber industry.

What does the research team do

The research team leveraged expertise in latex
chemistry, natural rubber processing technology, and
automated engineering to design the machine with
a semi-automatic control system. This system, using
a Programmable Logic Controller [PLC], facilitates
continuous operation across all stations, with
the design emphasizing ease of maintenance and
upkeep.

Each unit of the machine operates in a continuous
manner, enhancing the efficiency of the latex coagulation
process. The system provides flexible control, allowing
operational parameters to be modified as needed by
the user. It also features real-time error detection and
alert capabilities to enhance operational reliability.

The machine provides precise regulation of latex and
acid quantities during processing, ensuring the production
of coagulated rubber blocks with consistent quality
and uniform dimensions. This level of control results in
rubber sheets with standardized sizing. Additionally,
the system substantially reduces wastewater
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generation compared to conventional rubber sheet
production methods, contributing to more sustainable
manufacturing practices.

Furthermore, the production line is space-efficient
and designed with modular scalability, enabling the
seamless expansion of additional units to accommodate
increased capacity as needed.

Research Results

As part of the development of semi-automated
continuous rubber sheet production technology, the
research team has engineered and implemented a
prototype mixing device integrated with mathematical
modeling and simulation tools. Preliminary results
demonstrate that the device effectively optimizes
mixing time, minimizes air bubble formation, and
curtails wastewater generation by approximately 30-
40% compared to conventional tray-based methods.
These improvements are largely achieved by reducing
water usage in the dilution process through adjusting
the dry rubber content of fresh latex to 30%.

Research Status

The research team finalized the full engineering
design of the continuous rubber sheet production
machine and established the operational parameters
using a Programmable Logic Controller [PLC). The
prototype machine was then deployed for testing across
six main stations. The steps taken were as follows:

The semi-automated continuous coagulated rubber
sheet production prototype will undergo comprehensive
system verification to ensure seamless integration and
functionality across all operational stations. A detailed
evaluation of the machine’s control performance
using the Programmable Logic Controller [PLC] will be
performed to confirm accurate, responsive, and reliable
execution of commands. This includes inspecting
the interaction and performance of all sensors and
peripheral devices connected to the PLC.

Field testing will replicate real-world, continuous
operational conditions to assess the machine’s durability
and sustained performance over time. Operational
data will be captured throughout the testing phase
to diagnose any design or system shortcomings.



These findings will be evaluated to support iterative
refinement of both hardware and software components.

In addition, pilot testing will be implemented
in collaboration with rubber farmer groups interested in
adopting the technology. Feedback and suggestions
gathered from end users will play a critical role in
identifying practical issues and informing further
design improvements. Importantly, a long-term
testing and maintenance plan will also be formulated,
covering preventive maintenance and machine upkeep
throughout the expected operational life.

Outlook

Following the completion of Year 2 [2026]
activities, the research team intends to seek external
funding in Year 3 (2027-2028] to support real-world
pilot production trials in partnership with selected
agricultural cooperatives that exhibit the capacity
and interest to serve as technology development
hubs. These cooperatives will function as centers for
both demonstration and knowledge dissemination to
interested rubber farmers.

The pilot deployment phase will be executed in
collaboration with the Rubber Authority of Thailand and
a network of regional universities to foster integrated

LRy

cooperation among researchers, public agencies,
academic institutions, and smallholder rubber farmers.
The team also aims to host stakeholder meetings and
policy discussions with relevant agencies to gather
strategic input and consensus.

Project outcomes and prototype demonstrations will
be disseminated to target user groups, accompanied
by presentations of investment feasibility—such as
financial analyses—to inform and engage local farmers
and prospective entrepreneurs. These activities,
coordinated with the Rubber Authority of Thailand, will
lay the groundwork for broader technology transfer
and community-level adoption.

Research Team

Mr.Puripong Wannavilai, Mr.Sirichai Pattanawanidchai,
Mr.Sedthawatt Sucharitpwatskul, Mr.Thipjak Na Lampang,
Mr.Thongsak Kaewprakob and Mr.Satit Sirirak

Contact

Mr. Puripong Wannavilai

Green Latex and Rubber Materials Research Team
Innovative Rubber Manufacturing Research Group
Tel: +66 2564 6500 ext. 4036, 4608-9

E-mail: puriponw@mtec.or.th
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Stakeholder Interview

CAP Global Aluminium Co., Ltd.

Our company has strong
MTEC's research team.

confidence in

We are greatly satisfied with
the work executed and

truly proud of

this achievement,

as it embodies innovation that is practical
and seamlessly aligns perfectly with

our company's goals.

Wanchai Chongchitnan

Deputy Managing Director,
CAP Global Aluminium Co., Ltd.
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CAP Global Aluminium Co., Ltd. manufactures
aluminum billets, which are semi-finished raw materials
used in the production of diverse aluminum products,
including extruded profiles for the construction,
automotive, and electronics industries.

The company has been engaged in the aluminum
industry for numerous years, prioritizing the
advancement of production technologies alongside a
commitment to environmental responsibility. To this
end, it has implemented a research and development
strategy to address critical challenges and drive
ongoing improvements.



One of the company’s focus areas is developing a
method to effectively remove powder coating from
aluminum surfaces to facilitate recycling. This project
is undertaken in partnership with the Aluminum
Manufacturing Technology Research Team, the Material
Processing and Automation Research Group, under the
National Metal and Materials Technology Center [MTEC],
NSTDA.

Mr. Wanchai Chongchitnan, Deputy Managing Director
of CAP Global Aluminium Co., Ltd, explained the
background of this collaboration:

“Aluminum window and door frames today diverge
significantly from those in the past. Previously, frames
typically came in silver, bronze, or black, produced
by anodizing. Currently, we see white or woodgrain
finishes that are more visually appealing. However,
when these coated aluminum frames are smelted for
recycling, they emit excessive smoke and odor beyond
what standard factory pollution-control systems can
handle. As a result, during each melting process, the
proportion of these coated frames must be reduced by
over 50 percent to minimize smoke and odor.”

“The company, therefore, initiated collaboration
with MTEC’s research team to quantify the types of
gases released, their quantity, and the stages during
the recycling process of powder-coated aluminum
frames. This information enables us to optimize the
process more effectively, as aluminum recycling is
essential and serves as a key mechanism for reducing
carbon footprint — aligning with the principles of
sustainable development under the Bio-Circular-Green
[BCG) Economy model.”

When asked about the project approach and the
challenges encountered, Mr. Wanchai said,

“Our company had previously evaluated approaches
employed by European countries. However, since our
aluminum production volume is much smaller, we
needed to consult with the research team to pinpoint
solutions that suit our context and are cost-effective.
During the course of the project, we also encountered
some unforeseen challenges, but the research team’s
determination and commitment to problem-solving
ensured that these obstacles did not become major
issues.”

“The know-how derived from this project has been
used to design machinery for scale-up, transitioning
from laboratory-scale operations of 200 kilograms per
hour to industrial-scale operations of 4 tons per hour.
The scale-up process is projected to be finalized in the
first quarter of 2026. Despite encountering various
challenges during this process, attributable to multiple
factors that required careful consideration, the research
team demonstrated a comprehensive understanding
of the issues, foresaw potential complications, and
engaged in effective planning, thereby ensuring
seamless collaboration throughout the project.

Our company has strong confidence in MTEC’s
research team. We are greatly satisfied with the work
executed and truly proud of this achievement, as it
embodies innovation that is practical and seamlessly
aligns perfectly with our company’s goals.”

Regarding ideas for better collaboration,
Mr. Wanchai noted, “In our past work, | perceived that
the researchers carried a very heavy workload. It would
help to have more researchers. Also, certain tasks—like
collecting gas samples for analysis—may not align with
the main expertise of metallurgical researchers and
might need support from other specialized teams.”

Mr. Wanchai also discussed future initiatives, noting,
“Based on our previous collaboration, the research team
has identified several aspects within the production
process that could benefit from further enhancement
— for example, the development of aluminum dross
recycling technology. The existing process utilizes
excessive flux, and the type of flux used may not
be entirely appropriate for the company’s specific
circumstances. This matter warrants additional research
to decrease costs, reduce chemical consumption, and
improve the overall production methodology.”

Besides recycling aluminum window and door
frames, other types of aluminum recycling — such
as used beverage cans [UBCs] and small aluminum
scraps like turnings or shavings — also require
suitable technologies. MTEC is optimally positioned
to continually compile and expand on this basic data,
which will accelerate progress in aluminum recycling,”
Mr. Wanchai concluded.
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Stakeholder Interview

SEC Service and Engineering Co., Ltd.

Through our collaboration with MTEC,

the company has been highly
impressed. The research
team and support staff

have demonstrated strong
commitment

and provided comprehensive guidance across
key areas, including research and product
development, technology enhancement, marketing,
and the expansion of strategic partnerships.

Veerawut
Jlra na ntasak SEC Service and Engineering Co., Ltd. Specializes in the

design, installation,and maintenance of industrial machinery
Director, SEC Service and

A i and equipment. Veerawut Jiranantasak, the company’s
Engineering Co., Ltd.

Director, recounted the inception of its collaboration with
MTEC-NSTDA to develop tools, equipment, and various
systems, including the mobile negative-pressure isolation
stretcher for patient transportation and the mechanical
bed engineered to assist elderly individuals with sitting
and standing. He noted that MTEC’s research outputs
are highly distinctive, and the company itself has an
extensive network within the medical device sector. These
strengths have strategically positioned the company to
collaborate with MTEC in advancing research outcomes
into commercially viable innovations.
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He further noted that Thailand 4.0—the national
economic transformation framework designed to
transition the country toward an innovation-driven
economy—identifies public health, wellness, and medical
technology as strategic priority industries. This approach
aligns with the company’s core capabilities, institutional
readiness, and long-term policy orientation. Consequently,
the company has sustained and expanded its collaboration
with MTEC to advance initiatives within these critical
domains.

The company has also continued to receive technology
transfers to support the development of new products,
including gel pads and mattresses designed to mitigate
pressure-related injuries, and most recently, a prototype
breast-simulation platform [SonoSein®].

The prototype breast-simulation platform [SonoSein®)
can be used to train physicians in performing ultrasound-
guided needle biopsy procedures with precision. Veerawut
emphasized that ensuring access to high-quality and
reliable training instruments is essential for enabling
physicians to cultivate confidence in conducting these
procedures. Such confidence directly contributes to
strengthening diagnostic expertise and enhancing the
overall effectiveness of breast cancer detection and
treatment.

Therefore, the breast-simulation platform [SonoSein®])
developed by the MTEC research team not only supports
training in ultrasound-guided needle biopsy procedures
but also incorporates essential features that accurately
replicate the characteristics of real breast tissue. Lesions
are readily discernible under ultrasound imaging, and the
needle remains clearly visible throughout the insertion
process, enabling physicians to practice with enhanced
realism and precision.

The breast-simulation platform [SonoSein®] is designed
for repeated use without visible needle traces, allowing
physicians to practice multiple times until they develop
comprehensive confidence and can plan procedures with
enhanced precision. Importantly, the manufacturing
process is streamlined and relies predominantly on locally
sourced materials, resulting in a model that is both cost-
effective and readily accessible.

This breast-simulation platform [SonoSein®] is
therefore regarded as a notable innovation with the
potential to substantially enhance the overall effectiveness
of breast cancer screening. Breast cancer remains the
most common cancer among Thai women, with the
incidence persistently increasing. Early detection is crucial
for facilitating timely treatment and markedly improving
the likelihood of complete recovery.

The company recognizes the potential of this innovation
and has great confidence in the quality of MTEC’s research.
It also regards the product as a specialized offering with
evident market demand. However, bringing this product
to market remains highly challenging, as no domestic
manufacturer has previously been able to produce such a
model. The Thai medical sector has long relied on costly
imported products, making this an essential yet demanding
step toward reinforcing local manufacturing capabilities.

In clinical practice, using mammography in combination
with ultrasound significantly enhances the probability
of detecting breast cancer. When an abnormality is
identified, the next step is to obtain a tissue sample for
pathological examination in order to establish a definitive
diagnosis and determine an appropriate treatment plan.
Because these lesions are often non-palpable during
physical examinations, physicians must rely on imaging-
guided techniques to accurately locate them and perform
a needle biopsy to obtain tissue.

Looking ahead, Veerawut extending this initiative to
encompass additional prosthetic and anatomical simulation
devices that can be produced using similar manufacturing
methods. He also aims to develop future products
compatible with both mammography and ultrasound
technologies, thereby enhancing efficiency and supporting
a broader spectrum of clinical training applications.

The company is also exploring opportunities to expand
into international markets, as the breast-simulation model
[SonoSein®] is a specialized product with a comparatively
limited domestic market. Reaching overseas customers
is therefore a strategic priority for fostering substantial
growth and enhancing the company’s long-term cost
competitiveness.

The next major challenge for the company lies in
complying with product standards and fulfilling testing
requirements. Veerawut noted that Thailand currently
has no established mandatory or voluntary standards
pertaining to breast-simulation models. This presents
a significant hurdle for the company in securing
internationally recognized quality certifications for the
product.

Veerawut concluded by reaffirming the company’s
deep satisfaction with its ongoing collaboration with MTEC.
He noted that the research team and support staff have
been exceptionally dedicated, delivering comprehensive
and substantive guidance across multiple areas,
including research and product innovation, technological
advancement, marketing strategies, and the expansion of
strategic partnerships.
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Medical Innovations Development Center (MIND)

| really appreciate working with MTEC so far —
the consistent

communication and
coordination have been
a huge plus.

What really stood out to me was how

the negotiation focused on value-driven
collaboration, aiming for win-win solutions that
worked for everyone.”

Prof. M.L. Chagriya

Kitiyakara Medical Innovations Development Center [MIND],

operating under the Faculty of Medicine at Ramathibodi
Head of the MIND Center Hospital, Mahidol University, serves as a one-stop
service center for medical device development. MIND
integrates collaborative networks across public and
private sectors and functions as a multidisciplinary
hub which brings together physicians, engineers,
and scientists, to drive the advancement of medical
innovations. Importantly, the center plays a pivotal
role in establishing standards for the development and
testing of domestically manufactured medical products,
thereby enhancing credibility and promoting broader
acceptance of Thai medical technologies.
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Prof. M.L. Chagriya Kitiyakara, Head of the MIND
Center, highlighted the enduring collaboration between
Ramathibodi Hospital, Mahidol University, and the
National Metal and Materials Technology Center [MTEC].
The MIND Center has served as a strategic nexus,
fostering connectivity among partners, facilitating
mutual engagement, promoting knowledge exchange,
and cultivating long-term collaborative relationships.
This partnership has evolved from individual-
level cooperation into structured, project-based
collaboration, resulting in several impactful initiatives.
Notable examples include the development of
emergency medical service vehicles designed to support
responses to emerging infectious diseases; the Motion-
Assist Exosuit, which provides back support to reduce
injury risk for medical fieldwork; and prosthetic organ
models produced using advanced three-dimensional
printing technology to enhance medical skill training.

The collaborative projects encompassed multiple
dimensions of innovation. Some initiatives were jointly
conceived and developed through shared research
efforts, while others originated from MTEC and
were later expanded or validated through strategic
partnerships.

It is encouraging to note that the collaboration
between the two organizations has matured into a
robust, organization-level synergy. Prof. M.L. Chagriya
Kitiyakara noted that a Memorandum of Understanding
(MOU] was signed earlier this year to establish a medical
research and innovation network. This partnership is
primarily focused on advancing materials science and
technology to enhance the effectiveness and efficiency
of healthcare and medical treatments.

The signing ceremony was graced by the presence
of Clinical Professor Artit Ungkanont, M.D., Dean of
the Faculty of Medicine Ramathibodi Hospital, and
Associate Professor Toemsak Srikhirin, Ph.D., Director
of MTEC, NSTDA, who formally executed the agreement
on behalf of their respective institutions.

The cooperation has played a vital role in translating
research outcomes into practical applications and
advancing the development of innovative products
for the national health industry. Consequently, it
has effectively addressed critical medical needs and
contributed to enhancing the well-being of the Thai
population. Examples of research outcomes include
surgical suturing practice materials, personalized
insoles using 3D printing technology, customized drilling
guides for shoulder arthroplasty, and ultrasound-guided
training devices for medical procedures.

Prof. M.L. Chagriya Kitiyakara expressed his deep

appreciation for the collaboration with MTEC and
remarked, “I really appreciate working with MTEC so far
— the consistent communication and coordination have
been a huge plus. What really stood out to me was how
the negotiation focused on value-driven collaboration,
aiming for win-win solutions that worked for everyone.”
This approach has been essential in fostering mutual
understanding and accelerating the establishment of
shared guidelines and agreements.

The collaborative dialogue was particularly
impressive, focusing on value-based collaboration
to achieve mutually beneficial (win-win] solutions.
Despite initial concerns in several cases that mutual
benefits could not be achieved, MTEC’s demonstrated
commitment and adaptability ultimately allowed for the
refinement of cooperation models and the establishment
of key agreements, such as sharing patents and IP, and
mutual recognition of expertise across critical domains,
notably in materials science, manufacturing processes,
and specialized medical knowledge. Furthermore,
NSTDA reinforced its commitment to advancing medical
innovation in partnership with Ramathibodi Hospital.
The agency’s strategic allocation of personnel to the
project ensured the collaboration progressed with
notable efficiency and cohesion.

Prof. M.L. Chagriya Kitiyakara underscored several
critical challenges facing the development of medical
innovation in Thailand, including commercialization
hurdles, limited market access, and intense foreign
competition in both technological advancement and
pricing. Additionally, he emphasized the importance
of gaining acceptance and meeting the specific needs
of healthcare professionals and patients. Nevertheless,
the MIND Center remains confident that achieving
sustainable competitiveness in Thai medical innovation
hinges on two foundational pillars: robust research and
development, and the cultivation of an innovation-
friendly ecosystem. This strategy will, in turn, support
the development of essential infrastructure, strengthen
the national knowledge base, and build skilled human
capital to advance domestically-produced medical
innovations.

Consequently, strategic partnerships have emerged
as the pivotal mechanism for connecting stakeholders
across the entire value chain and ensuring that
innovation is closely aligned with market demands.
Simultaneously, this synergy enables the integration
of complementary strengths and capabilities, allowing
each partner to contribute meaningfully toward the
advancement and successful realization of innovative
solutions.
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United Nations Industrial Development Organization (UNIDO)

The data compiled by MTEC is demonstrably

reliable,

having been subjected to
rigorous scientific

mEthﬂdﬂlﬂgy, ENcompassing

comprehensive research and study phases,
which inform evidence-based recommendations
and expert opinions. The findings have been
instrumental in determining Thailand's national
policy and strategic direction.

Warawan
Chalermot

National Expert on

POPs Management

United Nations Industrial
Development Organization (UNIDO)
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The United Nations Industrial Development
Organization [UNIDO] is a specialized agency of the
United Nations committed to advancing industrial
growth and environmental sustainability. Its mission is
to drive the development of green industries through
knowledge sharing, technology transfer, capacity
building, and cross-sector collaboration, helping to
achieve sustainable development goals and protect the
environment.

The decade-long collaboration between the United
Nations Industrial Development Organization [UNIDO]
and the National Metal and Materials Technology
Center (MTEC] has driven significant impact on policy
development and sustainable progress, especially in



managing chemical and pollution within the industrial
sector.

Ms. Warawan Chalermoat, National Expert on POPs
Management, United Nations Industrial Development
Organization [UNIDO). “Working with MTEC on several
projects has shown that the data compiled by MTEC
is demonstrably reliable, having been subjected
to rigorous scientific methodology, encompassing
comprehensive research and study phases, which inform
evidence-based recommendations and expert opinions.
The findings have been instrumental in determining
policy and strategic direction,
particularly on issues related to chemical management

Thailand’s national

aimed at reducing, substituting, and eliminating the
use of hazardous chemicals that pose risks to humans
and the environment — especially those originating
from industrial processes and persistent organic
pollutants [POPs] in the industrial sector. The data and
recommendations provided by MTEC are credible and
not only academically sound but also practical for real-
world application.”

Effective chemical and pollution management
requires strong and targeted communication.
Ms. Warawan remarked, “MTEC has demonstrated
excellence in communicating technical information,
as clearly seen through various initiatives such as the
‘POPs Campaigning Workshop’, held on July 19-20,
2025, which strove to enhance storytelling skills for
promoting a POPs-free society. It was evident that
MTEC made a great effort to simplify complex topics,
enabling participants, including students and college
undergraduates, to understand challenging content
within just one or two days. Additionally, MTEC produced
diverse outreach materials and organized hands-on
activities to further boost learning engagement.

“As for communication at the industrial level
— with both the private and public sectors — MTEC
has consistently engaged through on-site visits and
ongoing consultations with relevant stakeholders.
However, a key challenge remains restricted access to
information among target groups, which could impede
effective communication. Since the content being
conveyed is often in-depth and highly specialized, there

is sometimes a need for certain motivating elements
to capture people’s attention and encourage them to
listen, watch, or engage through various communication
channels.”

When asked whether the work had met expectations
or if there were any recommendations, Ms. Warawan
responded, “I would like to put forward specific
recommendations concerning internal communication
and project management, particularly in areas
undergoing changes. It would be beneficial if any
issues or obstacles were escalated promptly so that
all parties could respond to the situation collectively.
Some projects involve advisory committees comprising
representatives from multiple organizations who can
provide timely guidance and assistance in identifying
and enacting alternative solutions.”

“In addition, data acquisition from the industrial
sector in Thailand is not an easy task and can be
exceptionally challenging in certain operational
contexts. This sometimes results in delays in project
delivery, as the data-gathering process is often complex
and takes longer than anticipated. Such circumstances
are acknowledged as “force majeure” and are entirely
understandable.”

Ms. Warawan added, “Overall, | am highly satisfied
and deeply impressed with the quality of MTEC’s
academic work, which is internationally recognized.
The outcomes | see MTEC deliver are even more
impactful than those in some other countries, owing to
the organization’s specialized expertise and extensive
experience.”

Regarding future plans, Ms. Warawan concluded,
“l believe that in Thailand, there are only a few
organizations with in-depth knowledge or expertise
on Persistent Organic Pollutants [POPs]. Therefore,
to catalyze the transformation of industrial processes
toward Green Chemistry or Green Industry, collaboration
with MTEC — which possesses proven expertise and
extensive experience — will be critical. Such cooperation
could be formalized through other projects with defined
missions and allocated budgets, moving beyond the
conventional client-contractor model, toward a true
strategic partnership.”
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Stakeholder Interview

Department of Industrial Works

| believe

we should take
the circular economy
more seriously,

as natural resources are limited.
The extraction and use of these resources

not only harms the environment but also
generates a higher carbon footprint
compared to using recycled materials.

Dr. Jullapong

Thaveesri The growth of the industrial sector has been a key
driver of economic expansion. Nevertheless, the waste
Former Director-General,
Department of Industrial Works,
and Advisor to the Permanent

Secretary, Ministry of Industry
(Environmental Management accordance with established scientific standards. Yet, in

produced by industrial processes continues to exert
substantial adverse effects on both the environment
and society. Such waste must be properly managed in

Systems]) practice, a considerable proportion of this waste is still
consigned to landfills.

The Department of Industrial Works, operating
under the Ministry of Industry, bears responsibility
for regulating and supervising industrial activities to
ensure that they are environmentally sustainable, safe,
and fully compliant with national legislation as well as
international obligations. The Department’s vision is to
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promote industrial development that harmonizes with
societal well-being and advances in accordance with
the principles of the green economy.

Dr. Jullapong Thaveesri, former Director-General
of the Department of Industrial Works [2022-2024],
played a distinguished role in advancing the utilization
of industrial waste through science and technology,
with the objective of enhancing the economic value of
industrial residues by converting them into secondary
raw materials or innovative products — thereby
contributing to the realization of the “End of Waste”
concept. His initiatives are closely aligned with the Bio-
Circular-Green [BCG] Economy Model, which seeks to
promote sustainable economic growth by integrating
biological resources, circular economic practices, and
environmentally responsible innovation.

Dr. Jullapong shared how the idea came about,
saying: “Over the years I've worked in industrial
pollution management, I've seen how industries in
Thailand have changed. Back in the early days, most of
the waste came from farming. But as industries grew,
hazardous waste started piling up. When | first joined
the Department of Industrial Works, | was part of a
small pilot team. At that time, whenever hazardous
waste showed up, we built treatment systems to cut
down its toxicity before sending it off to landfills.
But as the industrial sector kept expanding, | realized
something important: if we kept depending on landfills
as our main solution, one day the whole country would
be covered in them.”

“I believe we should take the circular economy
more seriously, as natural resources are limited. The
extraction and use of these resources not only harm
the environment but also generate a higher carbon
footprint compared to using recycled materials. From
my assessment, around 60% of industrial waste can
actually be recycled and reused,” said Dr. Jullapong.

However, the cost of recycling industrial waste
is often higher than that of using natural materials.
Dr. Jullapong explained: “Countries that have managed
to succeed in this area usually share four key supporting
factors. First, there’s a market that’s ready to accept
recycled products.Second, theysticktoquality standards.
Third, they make sure the process doesn’t harm the
environment or consumers. And fourth, they develop

specific functional applications for recycled materials.”

“As the Department of Industrial Works is
responsible for managing industrial waste, we
carefully select which types of waste meet the four
key supporting factors | mentioned earlier. We also
consider other aspects, such as ensuring the material is
available in sufficient quantities at an industrial scale,
that its sources are located within the country, and that
the waste sites are not too far from the processing
area to reduce transportation costs. Once the suitable
types of waste have been identified, the Department
invites MTEC, the Federation of Thai Industries, and
universities to share their opinions and participate in
advancing these initiatives forward as pilot examples
for further development,” explained Dr. Jullapong.

For this reason, the Department of Industrial Works,
the Federation of Thai Industries, and MTEC-NSTDA
entered into a memorandum of understanding (MoU]
as part of the Research and Development Project on
Enhancing the Value of Industrial Waste by Converting
it into Secondary Raw Materials or New Products,
thereby advancing the ‘End of Waste’ concept.

When asked about his experience working
with MTEC, NSTDA, Dr.
“From my experience collaborating with NSTDA

Jullapong shared:
researchers, | found them really enthusiastic, very
knowledgeable, experienced, and specialized in their
fields.”

Regarding suggestions for further improvement,
Dr. Jullapong expressed his view:

“MTEC and NSTDA should serve as a Service Delivery
Unit (SDU) under the Ministry of Higher Education,
Science, Research and Innovation [MHESI). So, their
procurement system needs to move away from the
traditional government framework to make research
activities easier and more efficient. When it comes to
technology, we already have strong points in certain
areas, but in others, teaming up with international
organizations would help cut down the need for heavy
investment on our own.”

“When it comes to recycling waste and turning it
into new products, having a certification body is really
important. | think NSTDA could play a key role here
by setting standards and certifying product quality—
similar to the function of the Thai Industrial Standards
Institute (TISI],” Dr. Jullapong concluded.
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Stakeholder Interview

Rubber Authority of Thailand (RAOT)

The Rubber Authority of Thailand places a strong
emphasis on supporting research and innovation

in natural rubber,

with the objective of
improving the quality of life
and sustainably increasing

farmers’ income throughout
the entire value chain.

This approach is intended to address
contemporary production needs while
simultaneously helping to mitigate labor
shortages.

Dittadet
Wattanaporn

Deputy Governor
for Operations Rubber Authority
of Thailand [RAOT]

s1gviuds:o1d 2568
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The Rubber Authority of Thailand [(RAOT] implements
policies that promote natural rubber innovation projects
for farmers and agricultural institutions, with the
strategic goal of improving quality of life and enhancing
product value. This effort is supported by research
funding that is specifically allocated for practical,
implementable solutions.

Mr. Dittadet Wattanaporn, Deputy Governor for
Operations of the Rubber Authority of Thailand, stated
that “RAOT has a policy to support rubber innovation
as a way to enhance the well-being of rubber farmers.
Our approach incorporates a wide range of support
mechanisms, with the key objectives being to increase



product value, reduce production costs, and mitigate labor shortages in the production sector through the

application of science and technology.”

“Once research and development outcomes are completed, RAOT takes steps to ensure their tangible

implementation. This encompasses promoting broad adoption among relevant institutions and agencies, as

well as providing grants and low-interest loans to support investment by farmers and agricultural cooperatives.”

“We firmly believe that driving the rubber production sector through innovation will yield tangible

benefits to farmers—specifically by increasing product value, reducing production costs, and alleviating labor

shortages—while maintaining careful consideration of environmental impacts. RAOT’s key objective is

to strengthen agricultural institutions as a robust foundation for sustainably improving farmers’ quality of

life.”

un1ISSaU laY:dwWaIU
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Napawan Lekawiphat

Director, Rubber Research Institute
Rubber Authority of Thailand [RAOT)

Regarding the collaboration with MTEC, NSTDA
on the development of a semi-automatic continuous
rubber sheeting machine, Ms. Napawan Lekawiphat,
Director of the Rubber Research Institute, stated that
“MTEC has fully met all project requirements, delivering
reports within the agreed timeframe and successfully
designing and developing a prototype mixing and
stirring unit capable of controlling rubber quality to the
required standards. The project has been reviewed by
the Subcommittee on Research Management and has
received approval for a second year of implementation
to conduct real-world production trials with capable
cooperatives. Overall, we are satisfied with the progress
and remain confident that MTEC will continue to serve
as a key partner in future development.”

Ms. Napawan elaborated on the topic of scaling
up research and innovation, stating that “Under the
current call for project proposals, research outputs or
prototypes submitted for funding must demonstrate a
Technology Readiness Level [TRL] of no less than 6,
along with prototype testing results, performance data,
user satisfaction feedback, and an economic feasibility
analysis. These elements are essential to verify that the
outcomes can be scaled up and practically implemented.”

RAQT and MTEC have collaborated closely in previously
identifying research challenges. RAOT prioritizes issues
that directly address user needs, while MTEC provides
the necessary technological capabilities to address
them. This synergistic combination of expertise from
both entities has yielded significant benefits.
certain limitations and

“However, regulatory

challenges persist in the collaboration between the two

organizations, particularly in relation to intellectual
property and budget utilization. RAOT is currently
exploring viable approaches to address these issues.”

“Overall, MTEC’s outputs have met farmers’ needs,
although some still require further refinement for
broader acceptance. Real-world production trials with
cooperatives are expected to help build confidence.
Should the outcomes prove successful and patentable,
they could create substantial value and significantly
reduce labor requirements.”

Mr. Dittadet further emphasized that “Integrating
technology and innovation across every stage of the
rubber value chain—from upstream to midstream and
downstream—is essential, as many stakeholders are
involved, including farmers, agricultural institutions,
manufacturers, and evolving government policies.
Research and innovation, therefore, play a critical role
from the very beginning, such as studying fertilizer
efficiency, rubber varieties, and plantation management;
adopting drilling systems to replace traditional tapping
knives; utilizing coagulants to mitigate odor in cup-
lump rubber; and advancing downstream products.
All of these initiatives rely on technology to address
labor shortages, environmental concerns, and the
imperative to maintain both domestic and international
standards.”

“At the heart of research funding is the expectation
that outcomes must genuinely increase farmers’
income, be practically applicable, offer clear value, and
meet the requirements of stakeholders throughout the
entire value chain—from upstream and midstream to

downstream,” Mr. Dittadet concluded.
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MTEC functions as Thailand's designated Focal Point for the ASEAN
Sub-Committee on Materials Science and Technology (SCMST)

The Association of Southeast Asian Nations [ASEAN]
recognizes the critical role of science, technology, and
innovation as primary catalysts for regional economic
growth. Thailand, as one of the founding members,
has continuously played an proactive role in promoting
cooperation in science, technology, and innovation
(STI] to enhance the region’s technological capabilities.
Thailand channeling this contribution through its
involvement in a key mechanisms: the ASEAN Sub-
Committee on Materials Science and Technology
[SCMST], which operates under the ASEAN Committee
on Science, Technology, and Innovation [COSTI].

Specifically, the National Metal and Materials
Technology Center [MTEC], an institute under the
National Science and Technology Development Agency
(NSTDA], has been formally designated to serve as
Thailand’s Focal Point for the SCMST under ASEAN
COSTI. MTEC is instrumental in driving regional
strategies and joint initiatives related to research
and development in materials science and materials
technology.

Over the past year, MTEC has spearheaded initiatives
in several key areas, including:

1. Strengthening Regional Collaboration Networks:
MTEC engaged closely with materials science
agencies from ASEAN member states such as
Singapore, Malaysia, Vietnam, and the Philippines to
foster joint R&D projects and facilitate knowledge
and technology transfer.

2. Advancing the ASEAN STI Work Plan: MTEC provided
key support for the advancement of initiatives
under the ASEAN Plan of Action on Science,
Technology and Innovation [APASTI), with a specific
focus on three priority areas: advanced materials,
biobased materials, and materials for sustainable
development.

3. Strategic Engagement in Regional Meetings: MTEC
maintains consistent participation in the annual
ASEAN Sub-Committee on Materials Science
and Technology [SCMST] meetings. Last year,
the 86™ Meeting of the ASEAN Committee on
Science, Technology, and Innovation [COSTI] and
the 54" Meeting of the SCMST [SCMST-54] were
successfully convened from 7 to 11 October 2024 at

Sheraton Tower Singapore. The objectives of these
sessions were to review and report on the progress
and status of collaborative projects among ASEAN
member states, as well as facilitate policy exchange
related to science, technology, and innovation at
the regional level.

4. Capacity Building and Specialized Human Resource
Development: MTEC spearheaded the organization
and participation in training programs, workshops,
and researcher exchange initiatives to significantly
enhance the knowledge and skills of both Thai and
ASEAN researchers in the field of materials science.
Leveraging its role as Thailand’s lead coordinator,

MTEC continues to elevate the nation’s standing

on the regional stage, foster robust strategic

partnerships among ASEAN countries, and accelerate
the development of material innovations aligned with
the ASEAN Sustainable Development Goals [SDGs) and

Thailand’s Bio-Circular-Green [BCG] Economy policy.

MTEC is steadfastly committed to strengthening ASEAN

cooperation in materials science and technology for

sustainable regional growth.

Overview of MSE

‘School of Materials Science snd En

Visit School of Materials Science and Engineering, Nanyang
Technological University (NTU)
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Establishment of the China-Thailand Belt and Road Joint Laboratory on Rail Transit
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Enhancing Mekong-Lancang Regional Connectivity through
High-Speed Rail Technology Cooperation

Overview

Rail transport serves a critical function in
connecting areas at both national and regional levels,
exerting a significant influence on economic and social
development. Under the strategic framework of the
Belt and Road Initiative [BRI)—proposed and led by
the People’s Republic of China—the development of
transport and logistics infrastructure is strategically
focused on enhancing connectivity and strengthen
cooperation between China and countries along the BRI
routes.

The Bangkok-Nong Khai high-speed railway
project is a key collaborative undertaking between the
governments of Thailand and China. This initiative is
designed to upgrade transportation infrastructure,
stimulate economic growth, and elevate the quality of
life for citizens in Thailand and the ASEAN region.

Collaboration in Action and Joint Implementation

|. High-Speed Train Systems and Operations

For more than a decade, Thailand and China have
engaged in sustained and structured cooperation
through the establishment of the China-Thailand
Belt and Road Joint Laboratory on Rail Transit. This
collaborative initiative involves the Thailand Institute
of Scientific and Technological Research [TISTR], the
National Science and Technology Development Agency
(NSTDA], and CRRC Qingdao Sifang Co., Ltd.

Over the years, the parties have actively collaborated
on strategic activities such as specialized personnel
training, technology transfer, and joint research projects
in relevant fields to support the implementation of
the Thailand-China high-speed railway project. The

partnership has delivered demonstrable results and
continues to receive strong support from the Ministry
of Science and Technology of the People’s Republic of
China for its next phase of development.

2. High-Speed Railway Infrastructure

Through a strategic partnership with China Railway
Construction Corporation International Limited
[CRCCI)—a company with three decades of expertise
in high-speed rail infrastructure development and
industrial development—Thailand’s National Metal and
Materials Technology Center [MTEC], an entity under
NSTDA, has successfully secured funding from the
Mekong-Lancang Cooperation Special Fund [MLCSF].

The primary objective of this initiative is to build
technological capacity within Thai industries for
manufacturing key high-speed railway parts and
equipment. This aligns with the “Local Content”
policy through systematic technology transfer and the
simultaneous establishment of industrial standards for
domestically manufactured railway components.

Furthermore, dedicated efforts are underway to
establish robust industrial standards that ensure locally
produced components are fully accredited for use in
high-speed railway systems, guaranteeing acceptance
both at the national and international levels.

Toward Sustainable Rail Innovation

This partnership represents a fundamental milestone
in establishing a resilient and innovation-driven rail
ecosystem, which will yield strategic advantages not
only for Thailand but also for other countries in the
ASEAN region.

Kick-off MLCSF Funded Project

Development of National Standard and Product Supply Chain
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MTEC International Collaboration

Indonesia @ 27/6/2023 @ 26/6/2027

The National Research and Innovation Agency (BRIN]
Jﬂpﬂl'l @ 1/7/2024 @ 30/6/2029
Nagaoka University of Technology [NUT]

Japan @ 1/12/2023 @ 30/11/2028
Okayama University

.Japan @ 17/7/2023 @ 16/7/2028
Tokyo City University

* P.R.China @ 25/12/2023 @ 8/12/2028

Nanjing Forestry University

Sweden @) v/6/2025 @) 18/6/2030
LinkOping University

THIWHI'I @ 8/4/2025 @ 7/4/2030
National Tsing Hua University
Y N
" SI]I.ItI'I KBFEH @ 30/5/2025 @ 29/5/2030
Xl KCCl Center for Carbon Reduction Certification
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MTEC National Collaboration

AU IURUANNHASUATAMNSUMITNR, NSHTiAY
NFENTWNNIA NG, AULIUAIENT NUINENRENBATANART, nTuiinlel, ‘ 31/1/2568 (Ex) 30/12/2573
AINAUASHANTINHAS, AN1RAMATIHUMILsEINA N

National Bureau of Agricultural Commodity and Food Standards [ACFS];
Department of Lands, Ministry of Interior; Faculty of Forestry, Kasetsart
University; Royal Forest Department [RFDJ); Department of Agricultural

Extension [DOAE]J; The Federation of Thai Industries [FTI)

NININLNANARSNITUNNE NTLNTNANB1TUAY
) ! . . 31/8/2570
Department of Medical Sciences, Ministry of Public Health

ADIENURALNNZ ANARS ANIRINTOINRNINARE
, : - 30/9/2570
Faculty of Dentistry, Chulalongkorn University

ABMELLNNEANE RS NUINLNRLUDULLAY
. . ) 6/3/2573
Faculty of Medicine, Khon Kaen University

AN AN AT ITNENLIRIINIBL R NUANLNAENAAR
o o . . . . 15/9/2570
Faculty of Medicine Ramathibodi Hospital, Mahidol University

AMEANENANARS ATNAINTDINWIINENAY
: ) ) 30/9/2570
Faculty of Science, Chulalongkorn University

AN AnenAEnAlWlaEsTHNIAAS LT
. - : , 30/11/2569
Rajamangala University of Technology Thanyaburi

NnAInenausaAgalagaasnsal Tunssususglons
. N 14/12/2569
Valaya Alongkorn Rajabhat University under the Royal Patronage

AUIASNATTAIUBBNLLL

. , ) 30/6/2569
Thailand Creative & Design Center (TCDC)

AnUFNNsITINNg anNdaEnAans ananenandaelne
Academic Services Office, Institute for Interdisciplinary Studies, 30/11/2570

Chiang Mai University
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Award name Work title Recipient name agency
1 UN Life Cycle Initiative Steering Committee 1TasuAnaanTes AT.ANR NIAATAT Andmalulatilans
wiaguiilisnsiauazifasian: anlssangni ANTIBINLLIAL 1Ina4el UALTAALUWITNR
duau: anlszanans Tnadiansenisineu Life Cycle annfumalulad
31 (RANAN 2567 - Mdengu 2570) Initiative Steering LAZRANTAULNA
wanausiauasfassiua: nnelunisissan Committee LanNsWaIWN
asfrrnAsaTi 8 1aq “Life Cycle Initiative” filedln

(The 8" General Assembly of Life Cycle Initiative)
anudi: anlszanang
Fuiit 2 manAN 2567

sivJdas:Quy1a (National Awards)

1INARELANUBRINAINU UL

Recipient name

FANRINY
Work title

FasneTauasifashaAnlasy
Award name

agency

Best Oral Presentation Award fi1u Global nnsaanuuulane ns5.6asla s Andmalulatilane
Partnership (Frontier Research) naNaulnsilge 1Wnde NANAAE UALIRALWITIR
i lsneauazifiasfina: wiaauduns iannsTdeudnu ANTADNLLUL
HAZAANITNUATUAITWRNUIANAIAULAZN WA AgefAzenuas LB9IAINTTH
NIWAUATUAANANHINITITELLALATATN LUALADS LAZANT AW

UIRNTTH (UNA.)
duau: as.qste ainAMISRY

v o

Hanuenas dntineuaniulaunanisaananmn
ANANANANS INEUATUIANTTNUAITNR (2D
SAINITUNY HEIUIENT LA,

WEnausieTaLasfashas: \ulseraiannis

una. 1seanil 2567 PMU-B Brainpower Congress
2024: Unlocking the Potential of Ignite Thailand

anui: a4 lsausua@nsnid Wity dnnaaven
FMIAINTTYT
Auf 13 SUINAN 2567
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SAIRTLALANIN ANUIAINSTHANRASUAL
ANANNTTHIRE
ANARIUNIUNTIRLLISTNE (2.)
NFENTIANTAANANE INBNANARS ITEILAL
UIRNTTH (82.)

20 WeAIN"EIU 2567

s197aNaIUAMAIN NRCT Quality
Achievement Award dszanilauilseanas 2568
NRIUUSEANSARAU R1INIAINTTHANRRS
UALARATUNTTH
AMNZNUNINUNITINRILUSTE (29.)
NTENTNNTAANANN INENANARS IELAL
UIRANTSH (80.)

20 WAINIEU 2567

swi’awmquqmmw NRCT Quality
Achievement Award iszanilsuilszanas 2568
AMNFIUNINUNIFINILUSTR (29.)
NTENTATAANANEN INUNANARS I9el
LALUIRNNTSH (B2.)

20 wAINIEU 2567

s199araIUAMATN NRCT Quality
Achievement Award ilszanilsuilszanas 2568
NRIUUSEANSARAU R1UNIAINTTHANRRS
LATARAINNTTHINE
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NFENTINNTYANANE INLNAIARS FAE!
LASWIRNTTH (82.)
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NAR AN LAziiagus
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yarAged1msulFuLlga
@mmwﬁvmwﬁﬁqmw
AnTasnamaai
(Zeolite Derived from
Coal Power Plant by-
products and Mining
Industry as High Value
Catalysts for Upgrading
the Biofuels Quality

from Biomass Waste)

SEUURARINLAY
Uszifiuaanudas
AnsnansannnaliaunIu
Tnenduaasnssuanin
AA213N

(Corrosion Under
Insulation Monitoring
and Risk Assessment
System by Galvanic

Corrosion Sensor)

NN HNUS
ANVIAINTTHANARIS
LAYARNRINNTTHINE

E.m The Versatility

of Stereo complex
PLLA/PDLA for the
Thermal and Mechanical
Property Improvement
of PLA/Rubber Blends

Aanlacazgans

| afifianTRsun
nsiiainseumiEan
gnsunnsldanu
Watlanranaily
usssafnsianmsi
gls8lu (High Clarity
Biodegradable Lidding
Film with Excellent
Antifog Performance
for Sustainable Food

Packaging)
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The 12™ International Conference on Materials Science and Technology
(MSAT-12)

nnsilsegungueing afaft 3: TnsansAfeuazssaananmLdiv
gusumatulad BECCS dmstlsslnilndannalunnawmile

ANNUN Ansys Simulation Technology Spotlight on Industrial
Equipment and Home Appliance (enseauninnssalualnenl
gramnssaiaziadastihuinudag Ansys natulaginnadnans
neAAINssiuga)
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LﬁﬂmwLﬂuagﬁﬁu,mﬂz\mmffﬂﬁf;ﬂi:lmaizyﬂﬂixﬁuﬁhu?ummﬂimm?a
1n9nsFouTRggeensTiag aadia

Aunundalfiiinag “uitdeuasuinnsen gnndaswawiani
Tamanunssuensing”

nasuszansuitepannAniv “Tasennsnnswanansazanglulelafandamnm
uazhileTnunaFesdanmagnsdeduannidaunay
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Solar hybrid system is coming szuvlaanslavsaiulantaflidlanine

Emerging Trends in Steelmaking, Foundry Processes & Additive
Manufacturing

MTEC Annual CiP Regulations Update 2024
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ANNUN Advancements in Polymer and Metal 3D Printing

#iunuwn Upgrade gaanvnssainasazuinnssuuasmatulad Recycle/
Upcycle iiaidingmanntaswgiaspaien

AuaENs AN wBIEn e Nanns s T i nanaAse

L?m Truck-Mounted Attenuators for Road Service Vehicles
nayuadnAnyg Net Zero Emission saemnatuladlulasns
winfinAsNIATE NATINNIT AIANITINHATLALANAGAAINNTTH
nnaluanuilszgu NAC2025
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NMIWEINUNEINAATEIUAL social enterprise
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unumesmalulad Digital Twin Tugn Industry 4.0
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ANNUNNLAE “Modern Manufacturing and i4.0 Technologies for Thai
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A@xuu Medical Innovation Forum
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mﬂ'ludmﬂszﬂgu The 15" International Polymer Conference of Thailand
(PCT 15)
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AUTHTNLIRANT 2024 chemSHERPA Workshop for Users in Thailand #1

ausuTLiRAns 2024 ChemSHERPA Workshop for Users in Thailand #2
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AUsNLINLTRANS 2024 chemSHERPA Workshop for for Trainers
”mw?ammmm?nﬂmﬂmiamLLuuqmmgnwgumﬂu (Creating
Business Opportunities through Circular Economy Design)” Anals
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Circular Economy) Lwamﬁwswmﬂiﬂmwwu
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ausHEeFIANT chemSHERPA Thai Subcommittee Meeting A% 13
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JAMP-MTEC CE Discussion Forum

BUsNLTLIRNS 2025 chemSHERPA workshop for Users in Thailand
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Training Program for Office of the Energy Regulatory Commission
(OERC) “Capability Building for Energy Transition (2025)” Course
NITUIUNTNANNARNDATIEIN

Training Program for Office of the Energy Regulatory Commission
(OERC) “Capability Building for Energy Transition (2025)” Course
Special Workshop “Design 4 Circular Economy: Remanufacturing and
Recycling” Ui 16, 23, 26, 29 W.A.
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Training Program for Office of the Energy Regulatory Commission
(OERC) “Capability Building for Energy Transition (2025)” Course
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chemSHERPA : management of chemical in product
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