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Introduction to

NSTDA

T

he National Science and Technology
Development Agency (NSTDA),
Thailand, was established in December
1991 as an autonomous government agency under
the National Science and Technology Development Act 1991. NSTDA is affiliated to the
Ministry of Higher Education, Science, Research
and Innovation, with the Minister serving as the
chairman of NSTDA Governing Board.
NSTDA is entrusted with an important task to
accelerate science, technology, and innovation
development in Thailand in order to respond to
the need of the industry and enhance the
country’s competitiveness in the global economy, and as a result, making a contribution to
national economic and social development. Our
mission is to perform and support Research and
Development, Design and Engineering, Technology Transfer, Science and Technology
Human Resource Development and Infrastructure Development. This mission is implemented
through working with partners from academic,
government, private, and non-government
sectors, both domestically and internationally.
NSTDA comprises five national research centers
and two bodies engaging in technology transfer

and business development and promotion.
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Vision:
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1

｜Aptamers Bound Human Serum Albumin
and Glycated

Brief Introduction

Technical Advantages

Aptamers are oligonucleotides such as RNA and DNA that
have characteristics of high affinity and specificity binding to
the target which makes them suitable to detect some protein
in specifics. These features make aptamers ideal for various
applications such as diagnosis and therapeutic tools, biosensing probe and drugs. This invention applies the benefits of
aptamers to effectively detect and measure both Human
Serum Albumin (HSA) and Glycated Human Serum Albumin (GHSA).

• No limitation in red blood cell/Hemoglobin abnormality.
• Fasting is not required.
• Compared with antibodies, the aptamers are cheaper,
easier to make, and are highly stable for maintenance.
• Compared with other aptamers, the aptamers from this
patent show outstanding performance.

Example of the application for these aptamers; aptamers bound for GHSA for diabetes mellitus detection

Certification and IP

Technical Parameters

• TH 1301005956: Aptamers bound human serum
albumin and glycated human serum albumin
• US 9834772 B2: Aptamers bound human serum albumin
and glycated human serum albumin

Specifically bound to Human Serum Albumin (HSA) and
Glycated Human Serum Albumin (GHSA)
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Potential Market
Although diabetes mellitus is the main focus on this patent,
the practical application for these aptamers extends far
beyond that. While aptamers bound for HSA can be used to
detect abnormal functions of liver which can be in both
forms of serum or urine, aptamers bound for GHSA can be
used to enhance or substitute other tests for diabetes.
Moreover, not only can GHSA represent glycemic status, it
can also predict or monitor diabetes mellitus-led diseases
such as stroke, blindness, heart attack, kidney failure and
Alzheimer's disease.
It is also possible to develop these aptamers into drugs or
cures for other diseases.

Cooperation Models
Technology licensing
Technology development collaboration

Deanpen Japrung
PhD
Dr. Deanpen Japrung, Senior researcher and research
group director of Responsive Material and Nanosensor
Research Group of NANOTEC. She received her B.Sc.
(Honors) in Medical technology from Chulalongkorn
University, M.Sc. in Biochemistry from Mahidol University (Thailand), and DPhil. in Chemical Biology from
University of Oxford (UK). Her research expertise is on
Genetic Engineering, Nanopore technology and Nanosensor. Her research interest is on Development of diagnostic
platform and Nanopore based sensor.

Lead
Scientist

Tel: +662 5647000 ext. 1616
Email: tlo-ipb@nstda.or.th
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2

｜Microneedle

Brief Introduction
Microneedle is a minimally-invasive
platform for transdermal delivery of
active ingredient. The technology is
manufactured by using optics and
photochemistry of the materials to
tailor properties and characteristics
of the microneedles by adjusting
optical parameters.

Technical Advantages Technical Parameters
• Reduced production process compared with existing
technologies

• Microneedle height 200-2,000 µm
• Microneedle density up to 80 needles/cm 2

• Minimized waste from production process compared with
existing technologies

• Rigid and flexible substrate
• Medical grade materials
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Certification and IP

Potential Market

• PCT/TH2020/000059: Manufacturing process of high
density microneedles

• Vaccine and drug delivery

• PCT/TH2020/000065: Method of producing microneedles

• Cosmeceutical
• Medical devices

Cooperation Models
Technology licensing
Technology development
Product sales

Paisan Khanchaitit
PhD
Dr. Paisan Khanchaitit is a nanoneedle research team leader at
National Nanotechnology Center (NANOTEC), Thailand. He
received Royal Thai government scholarships from 2006 until he
completed his PhD in Materials Science at the Pennsylvania State
University in 2011, where he studied high-power density ferroelectric polymers. He joined NANOTEC in 2012 and became
head of integrated nanosystem laboratory in 2013. His research
interests include nanosystem, nanorobotics, bioelectronics and
bionics. He has authored or co-authored over 20 scientific
publications and holds over 60 patents. In 2018, he established the
nanoneedle research team to develop biological minimally
invasive interfaces between human body and environment via
minimally invasive micro/nanostructured needles. The technologies are capable of reciprocal communication with high accuracy
and precision while avoiding stimulating pain receptors and
damaging blood vessels, creating specific functionalities suitable
for emerging applications.

Tel: +662 5647000 ext. 1616
Email: tlo-ipb@nstda.or.th
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Lead
Scientist

3

｜Ion Sensitive Field-Eﬀect Transistor Sensor (ISFET)

Brief Introduction

Technical Advantages

ISFET stands for Ion Sensitive Field Effect Transistor. ISFET
is developed from Metal Oxide Semiconductor (MOS)
transistor except there is no gate on top of the ISFET as
opposed to MOS. MOS is used extensively in all electronic
gadgets, laptops, computers; they are the main components of
computer memories and CPUs.

By incorporating a suitable sensing membrane on top of
the ISFET gate dielectric, we can customize the ISFET to
sense various chemicals and biomarkers. In our case the
gate dielectric is Silicon nitride. Thus, the ISFET technology allows detection to be done at the transistor level,
enabling miniaturization of sensing devices and scaling up
of test cases.

Technical Parameters
• Physical
Device per wafer: 1,812
Chip dimensions: 3,880 x 1,350
x 625 um3
Sensing membrane: Si 3 N 4
• Electrical
Vds: 300-1,000 mV
Ids: 45-55 mV/pH
Vth: 1-14
• Chemical
Sensitivity: 20-80 uA

Regenerated cellulose fibers

Linear range: 1.0-2.0 V
Response time to pH change <
10 sec. (90%)
Operating temp: 5℃-100℃
Stability: 0.1 pH/day (or 1%)

Automation for connecting ion sensors to the IoT platform
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Potential Market
• Sensor interfaces
• Bio-chemical sensitive FET
• Ultraminiature and low-power sense Microsystems
• Medical diagnostic, environmental monitoring, and other
industrial applications
• Other microfluidic or lab-on-a-chip applications
- Smart farming
- Water quality monitoring
- Security, industrial process control

Ion Sensitive Field Effect Transistor (ISFET wafer)

Cooperation Models
Technology licensing
Technology development
Product sales

Nitrate sensor handheld

Win Bunjongpru
PhD, Professor
Dr. Win Bunjongpru is an ISFET technology research team
leader at Thai Microelectronics Center (TMEC). He received
his PhD in nanoscience and nanotechnology from King
Mongkut’s Institute of Technology Ladkrabang (Thailand).
His team developed the ISFET PLATFORM to support the
sensor development in chemistry and biology at a small
volume manufacturing level for applications in the modern
agricultural industry. Currently, his team is trying to build an
ecosystem in the production of products as well as educating
potential users. The team is happy to let interested people try
these products free of charge.

Lead
Scientist

Tel: +662 5647000 ext. 1619
Email: tlo-ipb@nstda.or.th
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4

｜FleXARs: Antifouling Film for Medical, Marine
and Public Applications

Brief Introduction
FleXARs is a novel
adhesive film with
“Everything-free surface”
that can withstand
external
2
forces and is able to attach
to various material
surfaces. FleXARs is one
of the promising sustainable technologies to solve
global health problems and
environmental issues and
lead to the establishment
of an ecosystem for
antifouling technologies.

The main properties of FleXARs: antifouling film

Technical Advantages

Certification and IP

• Environmental-friendly, non-biocide antifouling technology
• Superamphiphobic surface (Water-and-oil repellent)

PCT/TH2019/000040: Materials with pattern array for
antifouling surface

• Antibacterial and marine antifouling
• Durability and flexibility
• Transparency
• Less maintenance and cost effective

Robust micro-/nano structures with superamphiphobic (water-and-oil repellent) and
antifouling properties on large-area FleXARs film that fabricated by roll-to-roll process
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Potential Market

Cooperation Models

• Hospital, veterinary hospital, nursery and health care center
Technology licensing

• Household, school, temple, supermarket, department
store, washroom

Technology development

• Public transportation systems (seat and handrail)
• Ship makers and oil refiners (Oil-rig platform column)
• Telecommunication cables in the ocean

Technical Parameters
Core technology
Robust microstructure on low surface energy materials
Fabrication method
Roll-to-roll process
Mechanism
Superamphiphobicity with low surface energy materials
Differentiate

The biofilm formation on FleXARs film is
reduced by 25% compared to Teflon

Non-biocide antifouling technology, robust microstructure,
durable in seawater, biocompatible

Marine biofouling on carbon steel, Teflon, Flat polydimethylsiloxane, and FleXARs film
surfaces after immersion in seawater environment for 12 months.
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Utilization of FleXARs film in medical, marine and public applications

Nithi Atthi
PhD, Professor
Dr. Nithi Atthi received his Bachelor’s degree in Materials
Engineering and Master’s degree in Engineering Management
from Kasetsart University (KU) in 2004 and 2008. In 2013,
he won the MEXT Monbukagakusho scholarship granted by
Japanese Government to pursue his graduate study at Tokyo
Institute of Technology and received his Master’s degree and
Ph.D. in Electronics and Applied Physics. He was awarded as
the Green Talent Fellow (Germany) in 2018, the 10th HOPE
Meeting Fellow (Japan) in 2018, and the Young Leaders of
the 16th STS forum (Japan) in 2019. He has authored and
co-authored of more than 30 technical journal publications,
has presented his research at more than 110 academic
conferences, and filed 25 domestic and international patents.
In 2018, he was appointed as a Research Team Leader of
Surface and Microfluidic Device Innovation Research Team
at Thai Microelectronics Center (TMEC), Thailand. His
research focuses on Si-based semiconductor process technology, micro/nano patterning, high-k/metal gate stacks, microfluidic devices, and superamphiphobic and anti-fouling surface
(FleXARs film) by surface texturing and modification for
various applications.

Surface and Microfluidic
Device Innovation Research
Team (SMD-1), Thai Microelectronics Center (TMEC),
National Electronics and
Computer Technology Center
(NECTEC), Thailand

Tel: +662 5647000 ext. 1619
Email: tlo-ipb@nstda.or.th
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Lead
Scientist

5

｜LAMP Covid

Brief Introduction
“COXY-AMP” (one-step COVID-19 colorimetric LAMP detection kit) is a
simple one-step method that utilizes reverse transcription loop-mediated
isothermal amplification (RT-LAMP) technique to amplify genetic materials
of SARS-CoV-2, the cause of COVID-19, and xylenol orange colorimetric
method to visualize the result as indicated by col-or change. This simple,
rapid and inexpensive test can be used for screening COVID-19 patients.

Classifications
Technology
Categories
Healthcare/Life Sciences

Technical
Parameters
“COXY-AMP” has superb
efficiency with the specificity,
sensitivity and accuracy of 100%,
92% (Limit of Detection (LOD)
less than 4,000 cop-ies/ml) and
97%, respectively. The result is
shown in 75 min, which is twice
as fast as an RT-PCR method.
“COXY-AMP” (one-step COVID-19 colorimetric LAMP detection kit)

“COXY-AMP” (One-step COVID-19 colorimetric LAMP
detection kit) containing COXY-AMP for COVID-19 detection
kit and COXY-AMP internal control kit

Technical Advantages
“COXY-AMP” is simple, rapid, and
inexpensive. It was designed to be
seamless as much as possible. It contains
a ready-to-use reagent, and thus only
requires users to supply the test RNA into
the reaction tubes prior to incubation at
65 ºC for 75 minutes. The LAMP method
requires an inexpensive heating block,
which is 100 times cheaper than a
real-time PCR system. The presence of
SARS-CoV-2 in the test samples will
automatically trigger the change of
reaction hues from purple to yel-low.
Importantly, the cost of the testing
material for “COXY-AMP” (COVID
screening RT-LAMP) is 3 times cheaper
than the standard RT-PCR.
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Certification and IP

Lead
Scientist

Thai petty patent pending, No.2003001588 filed on
10th July 2020
Thai petty patent pending, No.2003001667 filed on
17th July 2020
“COXY-AMP” has been approved by Thailand’s
Food and Drug Administration. It is the first
LAMP-based COVID-19 detection kit to ever be
certified in Thailand

Cooperation Models
Technology licensing
Other alternatives: Technology transfer, technology
development, product sales

Potential Market
“COXY-AMP” is strictly to be used for in vitro diagnosis
(IVD) for the purpose of rapid COVID-19 screening by
trained laboratory technicians in certified laboratories.

The research team, named 19-Xolution, was among 20 finalist teams in
the XPRIZE Rapid Covid Testing Challenge, a competition aiming to
develop faster, cheaper, and easier to use COVID-19 testing methods.

19-Xolution
Researchers from the Bioengineering and Sensing Technology
Research Team under the Biosensing and Bioprospecting
Technology Research Group, National Center for Genetic
Engineering and Biotechnology (BIOTEC), National Science
and Technology Development Agency (NSTDA) in
collaboration with the Faculty of Tropical Medicine,
Mahidol University, have joint efforts in developing
“COXY-AMP” that can be domestically manufactured in
Thailand for the rapid active case finding of COVID-19.

Tel: +662 5647000 ext. 1616
Email: tlo-ipb@nstda.or.th

Test procedure of COVID-19 colorimetric
detection kit (COXY-AMP)
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6

｜enR/3S Technology for Reducing Malodor in
Cup Lump and STR20 Rubber

Brief Introduction
Thailand is the world's leading producer of natural rubber.
Rubber growers usually engage in the basic processing of
their rubber latex to produce rubber cup lumps which are
supplied to rubber products manufacturers for converting into
products such as block rubbers. One of the problems usually
faced by the manufacturers is the microbial contamination in
the rubber cup lumps, which results in the malodor–caused by
natural digestion of protein, carbohydrate and fat contained in
the latex–in the rubber cup lumps and finished products such

as STR10 and STR20.
An innovative latex coagulant has been developed for the
production of odorless rubber cup lumps. In addition to
effective coagulation, this coagulant offers an anti-microbial
property, a protein structure modification making it more
resistant to microbial digestion, and increasing safety to
workers and the environment. The coagulant can completely
eliminate the malodor problem in rubber throughout the
supply chain.

Technical Advantages Technical Parameters
• Eliminate malodor problem in the production of rubber products
and improve the quality of rubber processing wastewater

This latex coagulant is easy to use and can be applied to the
existing processing procedure used by growers and manufacturers without the need of modification. The coagulant can
completely eliminate the malodor problem in rubber products
–from cup lump to block rubber and finished
products–throughout the supply chain.

• Reduce the cost of malodor treatment in the rubber processing factory
• Reduce the incubating time of cup lump by 2/3 (from 30
days down to 20 days), thus easing cash flow and saving
storage space
• Reduce the cost of hydroxylamine neutral sulphate (HNS) in
the production of CV rubber by 180 THB/ton

Natural rubber

Latex coagulation
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Potential Market

Certification and IP

High potential markets are in Thailand and any countries
where commercial rubber tree plantations are prevalent.

This technology is under industrial-scale testing
with a rubber products manufacturer.
• TH 2101000358: Method for preparation of raw
rubber products with constant viscosity by
aldehyde compounds

Classifications
Technology
Categories

Cooperation Models

Healthcare/Life Sciences

This innovation can launch new products such as a latex
coagulant, odorless cup lump and odorless block rubber.
Technology licensing

Lead
Scientist

Odorless rubber cup lumps

Suriyakamon Montha
Researcher in Rubber Technology, National Metal and
Materials Technology Center
Expertise:
- Chemistry of preservation and stabilization in natural
rubber latex
- Natural rubber-filler composite
Published works:
13 papers and 23 patents

Tel: +662 5647000 ext. 1618
Email: tlo-ipb@nstda.or.th

Odorless STR20
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7

｜Pomelo Pectin and Fiber: A Versatile Rheology
Modiﬁer for Food Industry

Brief Introduction
The food industry is facing many challenges due to the
continued rise in the global population. Not only is the
amount of food consumption increasing, many consumers are
also becoming more health conscious, thus, high quality foods
and healthful food formulations are needed to sufficiently
meet with these mounting demands. Volarisation of agricultural by-products is perceived as a potential approach to meet
such sustainable food ingredient production. This invention
involves the production of pectin and fiber, hereinafter

referred to as cellulopectin, from pomelo peels which are
often treated as a waste material. Both pectin and cellulopectin are very versatile ingredients that can be used as rheology
modifiers, stabilizer and fat replacer in a range of food
products, e.g., low-fat cake and mayonnaise, acidified soy
drinks, reduced sugar jam.

Technical Advantages Technical Parameters
• Both pomelo pectin and cellulopectin can be used as
rheology modifiers in a range of food products.

• Pomelo pectin (yield > 20% dry basis)
- High methoxyl pectin (degree of esterification > 50%)

• Pomelo pectin provides good gel strength compared to
other commercial pectins from citrus or apple pomace.

- Galacturonic acid content: minimum 65%
- Viscosity (1% solution at shear rate 1 s-1): 0.1-0.5 Pa.s

• Pomelo pectin is a good stabilizer in acidified food
products.

- pH (1% solution): 3.0-4.5

• Cellulopectin can be used as a fat replacer or structuring
agent in healthy products.

- Loss on drying: not more than 12%
• Cellulopectin (yield > 30% dry basis)
- Loss on drying: not more than 12%
- Water holding capacity (g/g): 10-18
- Oil holding capacity (g/g): 4-10
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Certification and IP

Cooperation Models

• TH 1401004557: Process for preparing pectin-associated cellulose gel from pomelo albedo

Technology licensing

• TH 2003002380: Process for preparing pectic
oligosaccharide from pomelo

Co-research for scale up to industrial
scale production
Product sample evaluation
Other alternatives: Technology transfer,
Technology development

Potential Market
Application of Pomelo Pectin and cellulopectin in Foods
including but not limited to:
• Calcium-fortified acidified soymilk
• No-oil mayonnaise

Chaiwut Gamonpilas
PhD

• Low-fat sponge cake (> 75% fat reduction)
• Low sugar jam

Research interests:
• Structure, properties and processing relationship of
complex systems
• Food technology/food rheology
• Food biopolymers

Tel: +662 5647000 ext. 1618
Email: tlo-ipb@nstda.or.th

Pawadee Methacanon
PhD

Lead
Scientist

Research interests:
• Polysaccharide characterisation (especially structural
elucidation)
• Biopolymers (arabinoxylans, chitin-chitosan, β-glucan,
pectin, starch)
• Functional food ingredients from agricultural wastes

Tel: +662 5647000 ext. 1618
Email: tlo-ipb@nstda.or.th
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