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Preface
Prince of Songkla University was
established in 1968 as the first university in the
region of southern Thailand. Initially, PSU focused
on fulfilling its principal role as a regional
education hub for developing local human
resources. By our 40th anniversary, however, this
focus gradually started to shift more towards
research and innovation. In 2000, the university
initiated a policy to pave the way for a smooth
transition into a research-oriented institution of
higher education. The resulting support system
for researchers saw the creation of several
research units, research institutes, research
centers, and centers of excellence. Another
important step in this strategy was the
establishment of the Southern Science Park in
order to link science and innovation with the
commercial interests of the private sector.
In 2010, all these efforts culminated in PSU being

chosen by the government as one of the nine
national research universities in Thailand.
On the occasion of PSU’s 40th anniversary,
52 of our most significant research works and
innovations have been published under the title
“Innovations and Outstanding Research”. In the ten
years that followed, PSU has generated several more
research works and innovations, all geared towards
enhancing society. Many of these works have been
recognized with national and international awards,
while our patented research works have been made
available to the private sector, and now they benefit
mankind.
To celebrate the occasion of Prince of
Songkla University’s 50th anniversary in 2018, it was
fitting to release a new collection of our best research
and innovation from the last ten years, published in
a book appropriately titled “Innovation for the
Benefit of Mankind”.

Assoc. Prof. Dr. Chusak Limsakul
President
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New Tenera Oil Palm Variety :

Sup PSU Variety
The oil palm gives the highest
oil yields per area of all oil crops
in the world. The oil palm industry
in Thailand produces the highest
economic revenue compared with
other oil crops (e.g., soybean and
coconut). In 2016, Thailand had
approximately 800,000 ha of oil
palm cultivation. The oil palm itself brought substantial economic
benefit that was worth more than
two hundred billion Thai Baht.
Additionally, the oil palm industry plays an important role for
employment in Thailand. In order
to fulfil the growing demand of
national palm oil strategies, it is
expected that the plantation area
could reach 1,600,000 ha in 2024 by
expanding at an average of 64,000
ha per year. These expanding
areas need to have about 12 million
seeds of good quality per year.
The quality seeds should be tenera
hybrid derived from the oil palm
breeding programs that include
germplasm collection, parent
selection, controlled pollination,
and progeny testing.
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Oil palm breeding procedures need to be considered.
The two main objectives of oil palm breeding programs
include:
1. development of new tenera oil palm varieties that
can give high oil yields and good adaptation in the
planted areas and
2. development of oil palm breeding knowledge related
to the environment of Thailand.

The breeding programs began in Thailand in 1987.
The programmer began with a germplasm collection. A total
of 1,038 oil palms (F2 plants), derived from the F1 tenera
hybrid plants, were selected from the oil palm plantations
in different areas of southern Thailand. Only one good
performance bunch (i.e. big bunch with thin shell fruit) was
selected from each plantation and four seeds from the selected bunches were used for planting in 1989 at the Klong
Hoi Khong Research Station, Faculty of Natural Resources,
Prince of Songkla University (PSU).
In 1997, 1,038 palms in the germplasm plot had the
leaves pruned and tagged for characterization.
In 1998-2002, the individual oil palms in the germplasm plot were selected by the pedigree selection method
based on agronomic characters (e.g., types of fruit, fresh fruit
bunch yield, oil yield, and vegetative growth). The promising
parents (dura and pisifera) were used to produce PSU tenera
hybrid progenies for yield testing. Only the selected duras
were multiplied by the full-sib cross design.

2
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T h e s i g n i fi c a n c e o f t h e
Sup PSU 1 oil palm variety is evident
from the high fresh fruit bunch yields.
The 3-to 6-year-old oil palms yield
12-21 tonnes/ha/year and the 7-to
9-year-old oil palms yield about 3441 tonnes/ha/year. The kernel size is
medium. The genetic background of
the parents adapted well to the low
soil fertility and oil palms were tolerant
to drought.

During 2002-2010, the PSU tenera hybrid progenies
were tested in several areas of oil palm plantations to evaluate
the yield stability, growth, and adaptation.
During 2010-2014, the oil palm progeny with high
yields and stability was designated as a new tenera variety
called “Sup PSU 1”. Their parents (dura and pisifera) were
registered with the Department of Agriculture, Ministry of
Agriculture and Cooperatives.
From 2014 to the present, the Sup PSU 1 tenera
hybrid seeds and seedlings release about 200,000-400,000
seeds (palms) per year to the farmers and private companies.

Prof. Dr. Theera Eksomtramage
E-mail: theera.e@psu.ac.th
Prakit Tongkum,
Theerapong Juntaraniyum and
Assoc. Prof. Dr. Chairat Nilnond
Faculty of Natural Resources
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“

Oil palm (Elaeis guineensis
Jacq.) is a species of particular economic importance as it provides one
of the most important sources of
vegetable oil for use in a wide range
of edible products. Although Thailand
is the third largest oil palm producer
of the world, most of the palm oil
produced is used for domestic consumption with insufficient supplies
for export. One of the main problems
of oil palm production in Thailand
is the lack of high quality seedlings.
Our research group aims to improve
the oil yield and quality to meet the
increasing global demand. The use
of high-yield planting materials
is one of the important factors
for increased oil palm productivity and it is important to
disseminate elite genotypes
obtained in breeding pro-
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grams. Oil palm is a monocotyledonous plant of the palm family
(Arecaceae) with a long life cycle
and no natural vegetative reproduction. To speed up the process
of crop improvement, one of the
approaches is to use marker-assisted selection in oil palm breeding
to select high yielding oil palm
cultivars. Modern biotechnology
techniques, such as next generation
sequencing and bioinformatics, were
applied which has
led to the identification of several specific DNA
sequences; for example, the distinctive specific fragments of 159 bp and
195 bp from the dura and pisifera, respectively. Sequence alignment revealed
that the 159 bp fragment showed 36-bp
nucleotide deletion which was further

”

Innovation for the Mankind

Rapid Genetic
Identification Kits

for Oil Palm
characterized. Both fragments (159
and 195) were then found to
be co-dominance expressed,
thus heterozygous individuals
were distinguished from the
homozygous individuals.
This specific DNA marker could
be used to distinguish the oil
palm hybrid from their parents
by the PCR based technique.
Loop-mediated isothermal amplification technique (LAMP) was further
applied to develop a specific detection kit
to identify tenera in oil palm seedlings. LAMP
is a rapid and minimal equipment requirement
for amplification of DNA. Its advantage also
includes the visual observation of the results.
The LAMP method shows strong promise as
a reliable, rapid, and cost-effective method
of detecting field-grown plants.
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Thailand is the third
largest oil palm producer of
the world. Most of the palm
oil produced in Thailand is
used for domestic consumption and little is exported. For
domestic consumption, palm
oil is usually used both for
food (cooking oil, condensed
milk, shortening, and margarine) and non-food industries
(soap and other products).
The problems of oil palm
production in Thailand include productivity, such as the
lack of knowledge in oil palm
management, low quality of
seedlings, lack of funds, and low
rainfall. It also has marketing
problems because small plantation farmers don’t have bargaining power to negotiate
the price.

Prof. Dr. Amornrat Phongdara
E-mail: pamornra@yahoo.com
Assoc. Prof. Dr. Wilaiwan
Chotigeat, Dr. Alisa Nakkaew,
Dr. Aekkaraj Nualla-Ong
and Sureeporn Nualkaew
Center for Genomics and Bioinformatic,
Faculty of Science
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Campy 2 In One Apparatus

Conventional procedures for the
isolation of thermophilic Campylobacter spp. from food are complex,
labour intensive, and time-consuming.
The objective of this study was to create a novel and simple Campylobacter
cultural apparatus. The main concept
of the device was based on the ability
of Campylobacter to pass through a
0.45 µm pore size filter in a viscous media. A preliminary study demonstrated
that only viable Campylobacter moved
through the membrane filter and could
multiply in the enrichment medium. Thermophilic Campylobacter including C. jejuni,
C. coli, C. lari, and C. upsaliensis in chicken sam-

ples were detected at cell concentrations
as low as 10 cfu/g after incubation at
42°C for 24 h. The apparatus could
detect more positive samples than
the conventional culture method. In
total, 150 fresh and 250 processed
chicken samples were comparatively
studied using both the apparatus and
conventional method. The apparatus
method found that 10.67% and 8%
were positive from fresh and frozen
chicken samples, respectively. The conventional method found that only 4.67%
and 4% were positive from fresh and
frozen chicken samples, respectively.
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Diagram of Campy 2 In One apparatus
A multiplex polymerase chain reaction (PCR) assay has been developed for
the identification of thermophilic Campylobacter commonly associated with human
gastroenteritis. The best combination of
primers and the annealing temperature
of multiplex PCR were examined. The PCR
works well in our hands with both purified
genomic DNA and whole-cell suspension.
The detection limit was 100 ng of DNA
or 2×105 cfu whole-cell suspension. It was
found to be rapid, easy to perform and had
a high sensitivity and specificity, especially
with mixed cultures that were unable to
be detected by the conventional method.
In addition, the system is useful for the detection of the presence of cdtB gene which
is responsible for the toxin activity in Campylobacter. The CdtB gene was detected in
all isolated C. jejuni, but not C. coli.
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(Thai Patent Application No. 0801000381)
Container with 90 ml Bolton broth (A)
A polypropylene funnel placed over the chamber (B)
A cone shape 0.45 µm filter coating with Bolton
broth containing 0.5% agar (C)
A lid was loosely fitted on the container (D)

Set of multiplex PCR for species identification
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Campy 2 In One Apparatus was selected as:
Outstanding Innovation (Food & Agriculture) from the National
Science and Technology Development Agency in 2009.
Outstanding Innovation, Prince of Songkla University in 2010.
2010 Invention Award from National Research Council of Thailand
in (Agriculture Food & Biology).

Prof. Dr. Supayang Voravuthikunchai

E-mail: supayang.v@psu.ac.th
Faculty of Science
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“

Phosphate/Bicarbonate Replacer:

A New Option for
Thai Frozen Shrimp
Industry for Export

Rationale/impact

”

The seafood processing industry, especially shrimp, is economically important
for Thailand and has created essential income of over US$300 million per year. It is
one of the Thailand’s national strategies and has high potential for export. Fresh and
frozen shrimp products are exported which includes whole, peeled, and pre-cooked
shrimps. Shrimp processing consists of several steps such as cooking and freezing
which lowers the water holding capacity, mediated by protein denaturation. This
leads to decreased cooking yield and increased cooking loss. Additionally, shrimp
meat becomes dry and less elastic which are qualities that are not desirable for
consumers.

10
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Phosphate and bicarbonate
have been employed widely in
the shrimp processing industry
to improve water retention and
weight gain during processing and
storage. Due to strict regulations
in the use of those compounds issued by the EU and Canada, shrimp
manufactures have faced problems
exporting frozen raw and precooked shrimps to those countries.
According to the petty patent with
registration number 1503002118,
a phosphate and bicarbonate
replacer for shrimp treatment
has been developed. The formulation was able to improve the
water-holding capacity that was
equivalent to the phosphate and
bicarbonate compounds. However,

this replacer caused discoloration
of soaked raw shrimp, in which the
meat turned reddish. Moreover,
the pre-cooked shrimp had a fishy
odor, which resulted in unacceptability by the consumer. To solve
the drawbacks, the investigators
further developed the replacer
formulation based on the knowhow or technology from a former
petty patent in order to yield
treated raw shrimp without the
fishy odor or discoloration. Also,
the developed replacer effectively
demonstrated water-holding capacity and consumer acceptance
of the treated shrimp which is
comparable to the commercially
available additives that contain
phosphate and bicarbonate.

Principle/Results
The replacer was developed to enhance the water-holding capacity and increase the
weight gain of both raw and precooked shrimp in order to tackle
the drawbacks associated with
the fishy odor and discoloration
of raw shrimp as encountered in
the former petty patent. However,
the efficiency for increasing water
holding capacity is still retained.
All chemicals used in this developed replacer are allowed for use
in foods, especially seafood. The
developed replacer was prepared
by mixing various compounds in
the powder form. The powder is
dissolved easily in water and the
solution is clear and odorless.

11
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Strengths
• The phosphate/bicarbonate replacer
has the ability to increase the water-holding capacity and weight
gained of both raw and pre-cooked
shrimps without causing the formation of a fishy odor. In addition,
no discoloration (reddish color) is
formed in the treated raw shrimp.
• The phosphate/bicarbonate replacer
yields the shrimp with the appearance
similar to those treated with commercial phosphate/bicarbonate.
• The compounds used in the phosphate/bicarbonate replacer are
approved by the Food and Drug
Administration (FDA) as generally
recognized as safe (GRAS).

Applications
To avoid tariff barriers, the phosphate/bicarbonate replacer can be
applied in the shrimp processing
industry to replace phosphate/bicarbonate, which was banned for the
use of increasing water retention of
shrimp for export. Currently, the replacer is being used for the treatment
of shrimp in the shrimp processing
companies.

12
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Intellectual property
In the process of registration for
intellectual property: Petty Patent
(Registration number 1603002515
Title: Phosphate/Bicarbonate replacer for improvement of water-holding capacity and weight
of shrimp

Award
Ajinomoto award 2016

Prof. Dr. Soottawat Benjakul
E-mail: soottawat.b@psu.ac.th
Mr. Krisana Nilsuwan,
Dr. Supatra Karnjanapratum
Faculty of Agro-Industry
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Rationale/ Impact

Calcium (Ca) is one of the most abundant
elements and considered important for the human
body. Calcium plays a key role in the structure of
bone and teeth in humans. It also participates in many
physiological activities in the human body. Calcium
deficiency and osteoporosis, caused by inadequate
calcium intake or its poor absorption, have been
reported globally.

Biocalcium composed of peptides is regarded
as calcium with higher bioavailability compared to
pure calcium. Those peptides can chelate Ca, thereby
preventing Ca precipitation in the gastrointestinal
tract.
From byproduct to value-added product “biocalcium free of fishy odor with high bioavailability”
Currently, the fish processing industry, especially canned tuna, is an important industry for Thai-

Biocalcium from

Pre-cooked Tuna Bone :

From by Product to Value-Added Pruduct
14
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land since it earns tens of millions of baht per year for
the country’s revenue. While processing canned tuna,
the bones from pre-cooked tuna, which constitute approximately 10–15% of total fish biomass, are generated as byproducts. Those bones can serve as a promising source of calcium and the bones are also rich
in collagen. Nowadays, the bones are processed into
different products, especially biocalcium. However,
biocalcium from fish bone, particularly tuna bone

obtained after pre-cooking and separation from the
meat, still has limited applications. The biocalcium is
rancid and has a dark color and strong fishy odor,
thus lowering the product’s shelf life. The exploitation
of bone as biocalcium is obstructed by the fishy odor
and undesirable dark color. The innovation described
here can produce an odor-free biocalcium product
with a whiter color. Therefore, it can be applied in
various food products or for use as a food supplement.

15
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Principle/Results
The process for the
manufacturing of biocalcium
from pre-cooked tuna bone, a
byproduct from canned tuna
processing, starts with the removal of non-collagenous protein followed by defatting and
bleaching as well as grinding.
The very fine particles of biocalcium with a creamy whitish
color that lack the fishy odor
have a higher solubility than
pure calcium when tested in
a gastrointestinal tract model
system.
Strengths
The developed process
requires primary equipment,
while a high temperature furnace is used for pure calcium
production. The resulting
biocalcium is composed of
peptides and collagen. It is
free of fishy odor and has a
creamy whitish color. It has
very fine particles in the micrometer range. Furthermore,
biocalcium powder has higher
solubility than pure calcium.
Applications
Biocalcium produced
via this innovative process can
be applied in food in terms of
calcium-fortified products (e.g.,
production of high calcium
cookies and crackers with no
adverse effects toward sensory
properties. Moreover, it can
be applied in the functional
ingredient industry for further
applications in food and food
supplements.

16
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Intellectual property
Patent (Requested No. 1601007332, Title:
Process for the production of biocalcium
from fish bones)

Awards
Silver Medal from 45th International Exhibition of Inventions - Geneva. 29 March
to 2 April 2017. Palexpo - Hall 7. Geneva,
Switzerland.
Special Prize from Korea Invention Promotion Association at the 45th International
Exhibition of Inventions - Geneva. 29
March to 2 April 2017. Palexpo - Hall 7.
Geneva, Switzerland.

Prof. Dr. Soottawat Benjakul1
E-mail: soottawat.b@psu.ac.th
Mr. Sulaiman Mad Ali2,
Dr. Theeraphol Senphan3
Faculty of Agro-Industr1,
Halal Institute2,
Faculty of Engineering and
Agro-Industry, Maejo University3
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3

Innovations for the
Culture of the Spotted

Babylon Snail for Thai Farmers

As the world population increases, adequate food
source supply is necessary
to support both the current
and the next generation. The
changing of global environments, such as climate change,
contamination of seawater
from communities, and inland
industry development, causes negative impacts on fish
habitats, from coastal shorelines into the ocean, and
may reduce the numbers of
n a t u r a l fi s h , w h i c h i s a
supreme protein and
nutritional food source. Fish
size, quantity and biodiversity
reductions from both direct
and indirect factors may result
in empty seas and empty fishing boats. One of the possible

18

options to deal with this problem
is knowledge, technology, and
innovation that can promote
effective and low cost commercial
aquaculture in order to deal with
the global dynamics of food supply for both current and future
generations.
Culturing of the spotted
Babylon has been developing in
Thailand for almost 30 years. However, there are several problems.

Holistic development of culturing
spotted Babylon is still a challenging topic for researchers from
various fields.
The principle of the research
From more than 13 years
of experience, experiments have
dealt with the problems of culturing the spotted Babylon snail. We
have offered solutions to these
problems by inventing three new
methods for culturing the spotted

Innovation for the Mankind

Babylon that include: 1) Juvenile
Nursery Floating Basket; 2) Farm
Building of Polyethylene and 3)
Bottom Pond Culture Management System. These innovations
are considered quite suitable for
farmers and can be installed in
many areas in Thailand. The first
innovation is the juvenile nursery
using floating baskets that can increase the survival rate of juveniles
up to 69.71%. This will support the

demand for juvenile snails for the
farmer. The second innovation is
a low-cost building and culturing
pond using polyethylene sheets
that focuses on locally available
wood materials for a low cost
investment. Farmers can construct
the farm and easily manage it on
their own. This culture facility
has a fixed cost of only 15.15%
and the other variable costs are
84.85%. The net profit is around

38.24% and the payback period
is 6 months or within 1 crop of
production at the unit price of
240 baht/kg. The third innovation, the Bottom Pond Culture
Management System provides a
good environment for snails and
is also practical for farmers. Suitable pond bottom environments
result in high growth rates, good
healthy snails, short culture period
(6 months to reach marketable
size) and high profitability.

19

50 th Anniversary Prince of Songkla University

Highlights of innovations
The Juvenile Nursery Floating Basket is a plastic basket covered
with a blue nylon net plus a special sheet to protect the juvenile snails.
This sheet prevents the juvenile snails from creeping from the water
surface which may lead to dead juvenile snails. The floating basket
rearing technique increases the survival rate of the juveniles.

Award
This research received the
bronze medal from the IDeATM
2014 competition, the 2 nd
International Innovation,
Design and Articulation
University Teknologi Mara
Perlis (UiTM Perlis).

The Farm Building of Polyethylene for culturing the spotted
Babylon snail is an airy building using bamboo and wood which are
locally available for the main structure. Polyethylene sheet is used
for both the roof and culture pond. Altogether this results in a low
initial investment and fixed costs.
The Bottom Pond Culture Management System provides a
suitable environment for the culturing of snails during the fattening
period. Good environment conditions lead to high and good quality
production, high farming efficiency, and it is a practical management
method.
Possible applications of these innovations
The knowledge and benefits of these inventions can be further
applied to other related aquaculture businesses (e.g., shrimp, shellfish, crab, algae, sand worm, and other related invertebrates) with
some modifications. These culturing techniques may be considered as
environmentally sustainable aquaculture. The application can be for
a single small scale farm, community arm or even large commercial
farms. These innovations meet the university policy of “University for
Innovation and Society” of Prince of Songkla University. The invented
techniques can support start up projects that can be beneficial for
individual families, communities, and commercial farms. Moreover,
for the government, this can be a part of the suitable agricultural
production activities with high compatibility in the current market
because of the cost effectiveness and practical production systems.

Amarin Thongwaan
E-mail : amarin.t@psu.ac.th,
ironwolve.t@gmail.com
Chockchai Luangthuvapranit,
Rapeeporn Ruangchuary and
Jititma Sawanmala
Marine Hatcheries Research Unit,
Faculty of Science and Technology
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Intellectual property registration
The first two innovations have been registered for intellectual property Petty Patents No. 7347 and 7109. Others are
under development for registration of intellectual property.
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Strategies Towards a Balanced and

Sustainable Economy of Thailand
Development Concepts: Sustainable
Development vs Sufficiency Economy
Philosophy
The concept of sustainable development emerged with worldwide
recognition after the publication of the
Brundtland Report in 1987 and it gained
global attention as a crucial agenda following the United Nations declaration
on the Sustainable Development Goals
(SGDs) in 2015. In between those times,
a new development concept based on
the ‘sufficiency economy’ philosophy
was made known to the world in 2006
when the United Nations Development
Programme offered its first Human
Development Lifetime Achievement
Award to the late King Bhumibol
Adulyadej of Thailand in recognition
of His Majesty’s knowledge and innovations essential for the advancement
in human development. After that, the
United Nations attempted to extend
the Thai experience and bring it into
light so that this balanced, holistic, and
sustainable development concept could
be applied in other nations worldwide.
Thailand, with the experience of the
undesirable consequences of previous
unbalanced development efforts, has
reoriented its national strategic planning since the 10th National Social and
Economic Development Plan (NSEDP)
onwards for the implementation of a
‘new balanced economy’ within the
framework of the sufficiency economy
philosophy bestowed by the late King
to the Thai populace 30 years earlier.

21
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From the conventional concept to the
new concept for development
The National Economic and
Social Development Plans of Thailand,
particularly for the early years of the
systematic development attempts
(1961–1987), had been set for the goal
of rapid GDP growth. With these earlier
plans, the country attained a phenomenal double digit economic growth rate
which soon enabled Thailand to become
a developing economy (before the year
1997) and eventually a middle income
country at the present. However, it is
woeful to consider that such moderate
economic advancement (in the conventional sense) was materialized at the expense of diminishing natural resources
and weakening social and physical environment as evident from the Well-being
Index of the National Economic and
Social Development Board (NESDB) calculated for the 2001–2006 period which
has the score of 62 (full score, 100) for
growth in the economic sector, 60 for
social sector, and 55 for resources and
environment.
The scores reported above not
only are quite low but also reveal the
unbalanced development across the
three main domains of the economy.
The new concept, which is inspired by
the sufficiency economy philosophy, labeled as ‘the New Balanced Economy’ is
meant to strive for an economic system
with the attributes of balance, moderation, sufficiency, and justice and with
a balance in development activities in
economic, social, and natural resources,
and environmental dimensions. This will
propel the economy to the point of
equilibrium characterized by national
security, stable growth, a peaceful and
happy society, and sustainable natural
resources and environmental conditions.
The equilibrium point, of course, can
move through time. The New Balanced
Economy is the development to cope
with the highly dynamic global envi-
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ronmental system in the same manner
as a top that can remain balanced on
its tip by spinning itself upright and
moving continuously with the right
momentum.
The goal of sustainable
development is to attain the scores
close to 80:80:80 without disregarding the desideratum of ‘an economic
equilibrium where everything is just
right’ which is in contrast to the conventionally defined economic equilibrium that might not be just right for
every socio-economic-environmental
constituent.
The holistic nature of this concept brings about the awareness that
these three core domains are interconnected either positively or negatively.
If the economy grows with the use
of minimally possible resources and
environmentally friendly technology
and with a concern for the social
welfare of the labor force, then the
three domains can harmoniously prosper together. On the contrary, failure
to use technology appropriately and
negligence in caring for the natural
resources and labor will lead to economic development that will return to
an unbalanced manner as in the past.
Because of the chained connection
among the economic, social, and the
resource and environmental sectors
runs in the fashion of a closed circuit,
it is imperative in a strategic planning
endeavor to locate the appropriate
point to enter this circuit so as to make
changes therein. The point is to create
certain conditions that can generate
impacts on other segments in the development chain. Thus, it is proposed
to consider using the quantitatively
assessed impacts from this research in
the strategic planning so as to achieve
the goal of moderate and balanced
development in the economy.
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The Path to a New Balanced Economy
An analysis was first performed on the status of and the
causes of imbalance in each of the eight economic sectors of agriculture, manufacturing, tourism, and finance with attention on human
resources, socio-cultural aspects, state sector administration, and
environmental resources of Thailand for evaluation and comparison
with other countries which are known to have good practices. The
results of the analyses help guide formulating the strategic plan in
a well-defined direction as well as help enable the determination of
strategies, measures, and work plans appropriately and comprehensively to deal with immediate problems and to frame the short-run,
medium-run, and long-run development efforts. The New Balanced
Economy has development targets for three aspects.
Economic aspect:
To elevate the level of employment security to 80%, assure
the share of output distribution at 50:50 for export and domestic
markets, and maintain the economic growth rate at 5–7% per year.
Social aspect:
To improve the livelihood, mental health, and moral quality
to 80%.
Resources and environmental aspect:
To bring 40% of national land under forest coverage and 80% of
ecological system in equilibrium.

Prof. Emeritus Dr. Aree Wiboonpongse
E-mail: areewiboonpongse@gmail.com
Faculty of Economics
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Research on Deep South Incident

Database and Its Contribution

to Public Policy Knowledge

The violent conflict in
the Deep South of Thailand has
become protracted for more
than a decade. The central issues
in this conflict involve identity
politics that encompasses history,
ethnicity, and religious factors
combined together. Prince of
Songkla University (PSU) at Pattani is located in the hotbed of
the conflict which is considered
as one of the most violent, unsolvable problems in the world.
Unfortunately, the body of
knowledge and research on the
violent conflict per se were rare
at the onset of the incidents
in 2004. Since the higher education institution was founded
long ago in the conflict zone,
PSU and its scholars have the
responsibility to provide suitable
knowledge in response to the
ongoing difficulties. By the end
of 2004, amidst the escalation of
violence, a group of researchers
at PSU Pattani began to systematically collect, file, and analyze
the incidents of violence in the

Deep South. The dataset has
been structured and developed
since then to become a comprehensive, time-series data format
suitable for presentation to the
public to visualize the data and
become the object of further
research. Deep South Watch
(DSW) and known later as the
Center for Conflict Studies and
Cultural Diversity (CSCD), an excellence research center to study
the conflict and peace processes founded by the University,
have produced numerous data
analyses, research, and policy
documents to help find the
root-causes of conflict as well as
producing recommendations for
conflict resolution to the government and the general public. In
other words, research from the
incidence database of the Deep
South helps to transform the
data into a new configuration of
violent conflict while encouraging the peaceful solution in the
prolonged conflict region.
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The dataset on the incidence of violence in the Deep
South was originally developed
at the Faculty of Humanities and
Social Sciences of Prince of Songkla
University at Pattani by Srisompob
Jitpiromsri, then the Associate
Dean for Research and Outreach,
with a view to understand and
analyze the upsurge of violence
since January 2004. By March 2004,
the data collection process was
launched using Microsoft Access
version 2003. Sources of the data
included daily newspapers, such as
the mass-circulation publications
like Thai Rath, DailyNews, and
Khaosod. The researcher aimed
to develop a database on the incidence of violence in the southern
border region spanning Pattani,
Yala, and Narathiwat provinc-
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es and 4 districts of Songkla.
The database included daily,
monthly, and annual statistics.
The researcher initially intended
to apply statistics to be refined
and extracted from this database
in the situational analyses and
predict the patterns of violence
for policy recommendations (Srisompob, 2005).
The data analysis was published and disseminated to the
general public and drew national
and international attention from
researchers, academics, media, and
government agencies. The database was also intended to support
development of a database of similar situations amongst the agencies
concerned and make it accessible
to the public. The incidence database was first used for policy

analysis in 2005 when the National
Reconciliation Commission (NRC)
appointed a fact-finding research
team to investigate the causes and
effects of violent conflicts since the
escalation in 2004.
Based on the research
project, developed in 2004 by the
researcher at Prince of Songkla
University’s Pattani campus, the
database on the incidence of violence was used and cited in the
NRC’s final report to show that
violence has been coordinated and
well-organized by an unknown
insurgency entity which was different from the conspiracy theories
alleging that local authorities had
orchestrated some of these incidents.
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Deep South Watch Database, later called
the Deep South Incidence Database (DSID), has thus
become a prominent source of reference in the
public policy analysis concerning conflict resolution
and peacebuilding efforts. Beyond reporting the
statistics of deaths and injuries, the database applications could demonstrate variations and trends
and significant patterns of the violent conflict in
the Deep South.
As a result, the situation analysis of Deep
South Watch (DSW) and the Center for Conflict
Studies and Cultural Diversity (CSCD) showed that,
in the overall picture, the statistics of violence
appeared to have declined as often described by
the State. If one takes June 2007 as the turning
point, it would appear that the frequency of
violent incidents actually started declining in a certain way. However, it is noticeable that from 2008
onwards, there were attempts at insurgency in the
form that would sustain the goals of the struggle,
and would also cause the situation in the area to
rapidly become very intense at intervals. Therefore,
from 2008, if we monitor the situation closely and
continuously, the situation of unrest in the Deep
South would be of a continuous pattern with
occasional spikes, reflecting an image of a
never-ending situation of violence. The lack of
stability and uncertainty of the situation, with a
fluctuating frequency of incidents represents the
dynamics of continuity of the unrest which is the
prime nature of the conflict. Such dynamics should
be monitored with great care, as they may also have
an impact of undermining the State’s legitimacy in
the long run.
This situation was later identified as the
“protracted violence” due to the continuity of
violence day in and day out, every month, and
every year. It is a state of violence that consists of
shooting different groups of people going about
their daily lives, bombing of public places and
attacking targets that are state officials, attacking
the military bases, police or volunteer forces, armed
clashes during the “surround, search, and arrest”
raids of state officials against the insurgents, as well
as killing of innocent individuals. Such incidents
frequently appear in the news and are shown in
the analysis (Jitpiromsri and McCargo, 2010).
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Reliable sources of data have contributed
to further development of the incidence of
violence dataset. In the process, the data has
been collected from 4 sources: the Emergency
Call Center operated by the Ministry of Interior
based in Yala Province, the daily military report
compiled by the Internal Security Operations
Command Region 4 (ISOC 4), the Southern
Border Provinces Police Operation Center, and
the regional news centers of media agencies.
All centers would report daily to Deep South
Watch (DSW) where the database team collected
and triangulated the validity of data from different sources. The data has thus been coded
and entered into to the dataset that is updated
on the daily basis.
In the data entry process, the staff would
conduct encoding and entering data every
day. By the end of every month, there would
be the editing process, fact-checking, and correction. Then a summary of the data would be
prepared. A monthly summary report is due to
be issued by the fifth of the following month.
Only significant data would be reported, such
as total number of violent incidents, deaths,
and injuries. The users of this report are mostly
media outlets both domestic and international,
foreign embassies in Thailand, and public and
private agencies.

Asst. Prof. Dr. Srisompob Jitpiromsri
E-mail: srisompob@yahoo.com
Center for Conflict Studies and
Cultural Diversity
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“

Smile Feet began when
assistant professor Sunton
Wongsiri was faced with a
large number of patients from
government hospitals who suffered heel pain during the night.
In the morning they would feel
better after walking a few steps.
However, when the symptoms
were more severe, the pain increased and occurred more often.
Dr. Sunton developed a cure for
patients and protection for people
who want to be healthy by using
insoles that are designed to correct
body anatomy, help absorb the
impact while walking and reduce
the risk of painful heel disease.
Insoles help distribute weight,
which is good for knees, hips, and
back. They also help reduce leg
symptoms from prolonged walk-

ing; thus, staying healthy, with
no need to see the doctor. This
led to Dr. Sunton’s research and
the development of the healthy
insoles.
In the past, insoles were
rare, expensive, and imported from
abroad. In 2009, in cooperation
with the Faculty of Engineering,
a rubber heel pad for those who
have foot problems was developed
and it was awarded the Prince of
Songkla University Research Award
that year. In addition to helping
patients, it also emphasizes to people the value of prevention rather
than treatment. This innovation
has become the footwear product
marketed as “Smile Feet”.
The Smile Feet product has
other great features that make it
different from other insoles:

1. The structure conforms to the
body physiology. The design emphasizes proper fit and the shape
of the foot as much as possible.
It includes a cup shape for the
heels, medial flexible arch, and an
anterior slope of 4−6 degrees. It
also has a convertible design that
makes it ideal for activities that
can be customized for the needs
of the user.
2. The material is soft with elasticity, thus its ability to distribute
impact and weight. Special foam
and special G-gel also absorb shock
and reduce injury from walking
and standing for a long time.
There is also a special microfiber
cloth to help reduce the accumulation of bacteria and reduce
symptoms, which makes for great
foot health.

Smile Feet :
Innovative

Healthy Insoles
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What is important about the
medical device in Smile Feet? It is based
on the standard of international footbased analysis, using the Foot Status
Questionnaire. The results of the research found that Smile Feet footwear
are highly effective at helping prevent
heel pain. The research found that foot
pain in the experimental group dropped
by more than 75% and the general foot
health improved by more than 95%.
Good insoles can help to improve foot
health and create a better quality of life.
Smile Feet went into the market
in cooperation and with the support of
the Science Park under the incubator
Prince of Songkla University, National Federation of Industries, National
Innovation Agency and the National
Research Council. All of this support
drives research and innovation and thus
products come out faster.

Within a year and a half
from the year 2012, Smile Feet won
6 national awards and international awards including the Special
Prize at KIPA, the Silver Coin at
the 41st International Exhibition
of Inventions of Geneva, and the
World Inventor award in Korea.
This research can help society
prevent disease, reduce the cost of
medication, and reduce the need
to take medication.
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These achievements have helped
push the development team of Smile
Feet to the next level. There are plans to
expand and produce other innovative Thai
products for the international market.
A major distributor in Thailand sees the
benefits and currently distributes Smile
Feet to more than 50 hospitals in Thailand
to help and treat patients. In addition,
Dr. Sunton has developed new products
for use in sports and travel.
Smile Feet is an innovative, successful insole that was developed from
research and turned into a commercial
product. It is a successful example of a
government policy that has promoted the
commercialization of medical and innovative research. The company is able to
add more distributors specializing in each
market area and expand into different
marketing channels across Thailand or
other countries.

Asst. Prof. Sunton Wongsiri,MD
E-mail: joesunton@gmail.com
Faculty of Medicine
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A-Knife :

a Minimally Invasive

Surgery for the Trigger Finger
Trigger finger is a disease
occurring to both sexes in their
middle age. Causes of trigger
finger is related to excessive use
of the hand grips, resulting in
long-standing inflammation and
swelling of the tendon within the
limited space of tendon sheath and
ultimately difficulty in flexing and
extending the finger.
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Basically, treatment of
trigger finger begins with anti-inflammatory agents and steroids.
In case some patients do not
response well to the medications,
surgery is needed. Previous standard operation is performed with
a 1.5 cm incision at the base of
the affected finger. Through this

cut, a surgeon releases the tendon
sheath until the finger tendon
glides well. Post-operative return
of hand functions usually takes
1 week. During this recovery
period, the patients need to rest
his or her hand and take care of
the wound.
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With an invention of
“A-Knife”, an innovation for a
pin-hole operation for trigger
finger, the surgery goes much easier and quicker – usually 1-2 min. The
operation can be performed
through a 2 mm, which is resulting
in less tissue trauma, less pain and
shorter recovery period. A patient
who undergoes trigger finger
release usually recovers within 2-3
days. Risk of wound infection is
also lower.

An A-Knief is made of stainless steel. With small and blunt tip,
the knife is used to hook the tendon
sheath without injuring the tendon
itself. A tiny blade installed proximal
to the blunt hook is used to release
the tendon sheath safely. The procedure requires minimal setting of
the operating room. No need to use
tourniquet and other standard supplies because of tiny wound, suturing
can be spared and the infection rate
is negligible.
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In summary, A-Knife a
percutaneous instrument provides an innovative method
for minimally invasive trigger finger surgery. With this
innovation, the patient experiences less pain, quicker
recovery and the caregiver
uses less time.

Table: Comparing standard operation (open release) with
the A-Knife
Data

Open
surgery

A-Knife

Operative duration

15 min

2-3 min

Wound size

1.5 cm

2 mm

Recovery time

7 days

1-2 days

Suturing

Require

No need

Time to full hand
7 days
functions

1-2 days

Recurrence

0-1 % *

0-1 %*

Nerve injury

1%*

1%*

* Depending on expertise of a surgeon

Awards

Asst. Prof. Sittichoke Anantaseri,MD
E-mail: asittich@medicine.psu.ac.th
Faculty of Medicine
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2012 True Innovation Award 2012 by True Corporation (PCL)
2013 Second runner up (Social engagement)
National Innovation day 2013 by Office of Innovation
2014 Gold Medal, 42nd International Exhibition
of Inventions of Geneva, Switzerland and Special
Prize from Taiwan
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PSU-Carpal Tunnel Retractor
( PSU-CTR )
Carpal tunnel syndrome
(CTS) is the most common hand
disease. CTS causes numbness in
the hands. With severe symptoms,
patients will have numbness at all
times, weakness, and atrophy. The
nerves are severely compressed
and nerve damage may be permanent. A study found that people
who are 45 to 60 years of age had
a high prevalence (45.5%). The

open standard release technique
with a 3−5 cm incision takes longer than 30 minutes in operative
time, and requires some patients
to be admitted to the hospital.
Asst.Prof.Sunton Wongsiri,MD saw
the importance of developing a
new medical device and surgical
technique for improving patient
outcomes.
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The PSU-CTR, a minimally
invasive device for carpal tunnel
release, was developed in 2007 by
Dr.Sunton Wongsiri and his team to
help with patient wound healing.
With a smaller incision of 1.5 cm, a
surgeon using the PSU-CTR can complete the procedure in only 8−10
minutes, thus saving time and costs.

Furthermore, patients do not need
to stay in the hospital. PSU-CTR
was the winner of the Social Contribution of National Innovation
Award in 2009 from NIA. It also
received innovation awards in
Switzerland, Korea, and other institutions, totaling 13 awards. The
PSU-TCR design and the Wongsiri
surgical technique were published
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in the BMC Musculoskeletal Disorders medical journal in September
2008 and in The Bangkok Medical
Journal Volume 6 in 2013. The PSUCTR and the Wongsiri technique
have helped more than 3,000 Thai
patients and patients from other
nations. In the year 2016, Dr.Sunton Wongsiri was proud of Thailand’s medical academic society
when Dr. Khosh Zaban, a British
surgeon, traveled from England
to perform surgery using the PSUCTR and the Wongsiri technique.

Dr.Khosh Zaban said that the impressive surgical technique and device had great results, leaving only
a small wound, causing no pain,
and allowed for a quick recovery.
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Since this surgical equipment has a unique and novel design that is specific for
minimally invasive surgery, international patents were filed in the United States, Europe,
and Japan in 2010. The PSU-CTR consists of the following components:
1) The Navigator
Tip to create a
space in the
internal tissue

3) Grip
handle
making it
firm

2) The Guard,
which is a distance
guide

4) Visual tube, which
can help the doctor
see the surgical area
clearly. After that,
the transverse carpal
ligament can be
completely cut.

Asst. Prof. Sunton Wongsiri,MD
E-mail: joesunton@gmail.com
Faculty of Medicine
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Hb Extract :

Special Cosmeceuticals

from the Serum of
Natural Rubber Latex

R

ubber trees (Hevea brasiliensis, Hb) are important
economic plants of southern Thailand. Natural rubber
latex (NRL), collected from rubber trees by tapping, is a milky
fluid that contains basically
two components: the rubber
component and the non-rubber
components. The rubber part
contributes to our country’s annual export earnings of several
hundred billion baht. The rubber
is within latex vessels dispersed
in an aqueous serum (latex serum) as small rubber particles
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(mainly nanoparticle size). These
rubber particles are involved in
the formation of rubber coagulum
to plug damaged latex vessels
preventing excessive latex loss
due to tapping. The non-rubber
components include several active
compounds (phytochemicals) important for the physiological function of latex and the rubber tree
in general. They play important
roles in preventing and killing
microbial invaders, and facilitating
essential wound-healing as well
as generating new bark tissue to
replace the old bark removed by

tapping. It is thus feasible to use
the non-rubber latex (NRL) serum,
which is rich in wound healing
phytochemicals, as a starting material for production of “Actives”
in pharmaceutical and cosmetic
products (green cosmeceuticals).
These cosmeceuticals can meet the
high demand for multifunctional
organic skincare products in the
global market. Successful attempts
will create a tremendously new
value for the non-rubber components in the NRL serum with an
ample supply in the rubber plantations of southern Thailand.
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Our research group
successfully processed and produced special cosmeceuticals
using the ‘Hb Extract’ from
the NRL serum accompanied
by a certificate of analysis. The
efficacy of the Hb Extract in
improving the facial skin health
of volunteers was evaluated. A
formulated Hb cream, contain-

ing 5% (w/w) of Hb Extract dry
powder, was shown to improve
the skin health of 100 volunteers
with facial melasma and acne.
After nine weeks of topical
application, the self-assessment
data collected from those with
facial melasma (n=64) indicated positive effects on skin
whitening (98.4%), melasma

fading (96.8% ), skin smoothening (92.2%), and reductions
of sebum level (53.1%). For
those with facial acne (n=36),
100% of sufferers reported
reduction of skin inflammation,
100% reduction of acne, 88.9%
reduction of sebum level, and
86.1% reduction of the intensity
of acne scarring.

Moreover, most of the
volunteers also noticed facial
brightening with aura and
fading wrinkles. In summary,
Hb Extract from NRL serum is
efficacious in improving facial
skin health of several criteria
with satisfactory outcomes.
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These include the positive effects
on whitening, brightening, skin
tightening, reducing melasma, reduced wrinkles and dullness as well
as reduced acne and acne scarring.
The outcome can be achieved and
clearly observed within 9 weeks
of application or even earlier. We
are thus the first research team to
explore and discover cosmeceutical
potentials of phytochemicals from
the NRL serum fraction of the rubber tree as a new wonder in the
beauty industry. Patents related to
this discovery had been granted by
several countries including Thailand, Singapore, China, Malaysia

Prof. Dr. Rapepun Wititsuwannakul
E-mail: rapepun.w@psu.ac.th
Faculty of Science
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and Indonesia. Hb Brightening
Cream was the first Hb Extract
product made under an agreement
between Prince of Songkla University (PSU) and Thailand Center
Excellence for Life Sciences (TCELS).
It was launched with great success
and sold out at the BIO Asia 2008
International Conference (November 25-27, 2008). At present,
several cosmetic and beauty companies, including PSU-Innovation
Trading Company (PSU-ITC), have
committed to purchase and use Hb
Extract as the active ingredient in
commercial beauty care products
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Creamed Natural Rubber Latex :
Research for Strengthening
the Rubber Community

O

ver the past few years, rubber planters have
experienced the problem of declining natural
rubber prices. The fall of natural rubber prices
can be caused by several factors such as expansion
of rubber planting areas into almost every region
inside the country. Expansion has also occurred in the
ASEAN countries as well as southern China which has
resulted in an increased supply of natural rubber in
the international market. The price of natural rubber
in the world market is generally controlled by the
countries where the tire manufacturers are located.
Alternatively, synthetic rubbers are increasingly being
used instead of natural rubber. These factors have put
downward pressure on the price of natural rubber.
Since this problem threatens the livelihood
of the rubber planters, they have requested that the
government help overcome this problem. Among the
different possible policies of the government, the
choice decided upon was to enhance the value of using
natural rubber in the country. This campaign caused
a huge change for the rubber planter that resulted
in forming the “Agro-Rubber Industry” throughout
the country. Many planters have decided to become
rubber product producers themselves, thus, bringing
about investments by the rubber producers in different
forms including community enterprises, community
cooperatives, and SMEs.
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The products of great interest are natural
rubber pillows and mattresses. The technology and
investment for these products are not very high. However, the concentrated natural rubber latex, which is
the main raw material, needs to be provided by the
concentrated latex industry.
Thus, research challenge is to find “A simple
process of producing concentrated latex without
the requirements of advanced technology and high
investment costs, low energy consumption, use of
the material within the local area, and highly skilled
operators”.
One of the interesting methods for preparation of concentrated natural latex for this research
project is the creaming process due to the ease of
the preparation and process. The process starts by
preserving the field natural rubber latex by ammonia,
eliminating the magnesium, and ending with mixing
the latex with a creaming agent.
In this research, different types and concentrations of hydroxyethyl cellulose (HEC) were used
as creaming agents. It was found that HEC grade
HHRP250 at 0.4-0.5% by weight of dry rubber provided the best separation effect.
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Expansion of the research results is an important step to achieve a broader benefit. For this
reason, a pilot plant to produce “Creamed natural
rubber latex” was established at Nongkrok Cooperative Limited, Nongprue Sub-district, Rassada district, Trang Province. The fresh natural rubber latex
from the surrounding area was used to produce the
concentrated latex by the creaming process. The capacity was about 1,500 kg per day. Transferring the
research results into the community is the research
goal. Making pillows and mattresses from creamed
natural rubber latex can also provide products with
high quality equal to the concentrated latex obtained
from the established industry.
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The success or distinction
of this research project is that the
research results can meet the goals
and objectives.

“

The benefits not only reduce the cost of concentrated latex production
and produce a value-added final product but also
enhance the value of the
fresh latex and strengthen the enterprise of the
community.

”

In order to see other benefits of this concentrated latex, further research on the possibility of
making a water reservoir or pond was conducted
by spraying the mixture of concentrated latex and
chemicals on canvas used as support and reinforcement for a water reservoir. Furthermore, joint
research was also conducted on the anti-washout
properties at a riverside during the flooding season
and the results revealed that the use of the mixture
provided good anti-washout characteristics.
The technology of making creamed natural
rubber latex has received much interest from many
community enterprises, community cooperatives, and
SMEs. They aim to use the research results to make
enhanced value-added products from para rubber
in their communities. Strengthening the agricultural
sector of the country is one of the sustainable models
for solving the problems of para rubber which is in
accordance with the government policy.

Awards
2010 - Outstanding Researcher Award from
Thailand Research Fund (TRF)
2014 - Outstanding Research Award from TRF
2014 - Copper Award in Agriculture and Food
from Inventions Geneva Salon International des
Genies Inventions

Asst. Prof. Azizon Kaesaman
E-mail: azizon.k@psu.ac.th
Assoc. Prof. Dr. Charoen Nakason,
Asst. Prof. Dr. Adisai Rungvichaniwat and Mr. Somkit Srisuwun
Natural Rubber Innovation
Research Institute
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Doctor N Medigel
Doctor N Medigel is an
innovative para rubber gel for
pressure sore prevention and
relief and is the achievement of
research conducted at Prince
of Songkla University by
Asst. Prof. Nalinee Kovitwanawong,MD Anesthesiologist
and head of the research
project from the Faculty of
Medicine, and Dr. Nattapong
Nithi-Uthai, from the Faculty of
Science and Technology, Prince
of Songkla University. Doctor N
Medigel is for the prevention and
relief of pressure sores caused
by external pressure on the skin,
particularly at a tubercle which is
a rounded projection of a bone.
Pressure sores are found in patients
with paralysis, paresis or broken
bones and in severely ill patients
who are unable to turn over conveniently. Patients at particular
risk for pressure sores are the
elderly, malnourished, diabetics,
heavy smokers, and postoperative
patients exceeding two hours (e.g.,
patients who undergo a major
surgery such as cardiovascular
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surgery). Pressure sores are frequently
encountered in the coccyx, head,
face, shoulders, elbow, back, hip,
legs, and heel areas. Prevention is
better than treatment for pressure
sores because the costs of care and
treatment are rather high. They
also require personnel. Therefore,
pressure sore prevention is better
than treatment and quality materials with preventive characteristics
should be selected.
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Doctor N Medigel
is a Thai research achievement and it is a 100% natural
para rubber product with
its inherent properties
of toughness, resistance, high
elasticity, stability, and shape
retention when used for long
periods of time, malleability,
and strong softness as needed.
Natural rubber offers good
ventilation and does not retain heat like synthetic rubber
or other materials. It is also
antibacterial, which makes it
different from synthetic rubber and it is water-resistant.
The research included a study
of the properties of para rubber in effectively reducing
and distributing pressure, the
ability to adjust softness and
viscoelastic properly similar
to polyurethane in which the
molecular structure is modified
by a special production method
that makes it similar to a gel.
Its special features are high
elasticity, ability to help prevent
and relieve pressure sores, and
good ability to reduce pressure
sore incidence at various parts
of the body with tubercles. The
product can be used as needed
by ordinary people who are
chronically ill and not able to
help themselves in turning over
or changing position. Doctor N
Medigel is also useful for hospital patients who are at risk
for developing pressure sores
such as patients who have been
anesthetized and have undergone surgery that exceeded
two hours.

45

50 th Anniversary Prince of Songkla University

Doctor N Medigel can
replace more expensive materials
that need to be imported from
overseas. This product for pressure sore prevention and relief
is an achievement supported by
medical research to help patients
while reducing the incidence of
pressure sores. The product has
received numerous awards both
domestically and abroad such as
the Gold Awards of Innovation
Guarantee from Geneva, Switzerland in 2014 and the award
for research that is useful for
communities in 2009.

Research Findings and Testing Standards
Doctor N Medigel was tested for the ability to reduce
pressure using the Flexiforce™ sensor (Tekscan, USA). It was
tested with weights up to 7.25 kilograms, which is similar to the
weight of a patient’s head when lying down on the side. The
value obtained was calculated based on the correlation value
between the signal and sensor load. Based on the findings,
Doctor N Medigel can reduce the incidence of pressure sores
by nearly 50%. When used with patients admitted for surgery
exceeding 3 hours (average surgery time = 203.2 minutes), the
findings showed 68.6% of the patients had no skin changes
in the areas exposed to the cushion pads. Moreover, 31.4% of
the patients who were found to have minor skin breakage and
pressure sores in the areas exposed to the cushion pads were
able to return to normal conditions within 30−60 minutes.

Award
Gold Awards of Innovation Guarantee from Geneva, Switzerland
2014

Asst. Prof. Nalinee Kovitwanawong,MD1
E-mail: nalinee_k2000@yahoo.com
Dr. Nattapong Nithi-Uthai2
Faculty of Medicine1,
Faculty of Science and Technology2
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Colostomy Appliance
from Deproteinised

Natural Rubber

”

C

olorectal cancer (CRC) is
one of the most common
cancer-related diseases observed in Thailand. The number of
CRC patients is rising and seems to
increase dramatically every year.
However, advances in technology
for the diagnosis of colorectal
cancer, and the associated medical
treatment methodologies, have
been continuously developed
which has resulted in rapid detection of the disease and in more
effective medical treatment than
ever before. Due to better diagnosis and medical treatment methodologies, patients are able to live
longer than in the past and some

colostomy appliance is comprised
of a skin barrier and a colostomy
bag which can be cleaned and reused. However, the main problem
of using a colostomy appliance
is insufficient supply. Patients
are unable to obtain the limited
number of colostomy appliances
supplied by the government. Even
so, the colostomy appliance itself
is expensive. Other complications
Patients who have had a that arise during the use of a
colostomy must release the fecal colostomy appliance include skin
waste through this alternative rashes and degeneration of the
channel due to the lack of an anal colostomy appliance itself which
sphincter muscle which results in results in unpleasant odors which
an uncontrollable release of fe- will directly affect the quality of
ces and gas from the colon. The life of the patients.
will have a better quality of life.
However, some patients may require additional medical assistance
for the rest of their lives, including
a colostomy bag after receiving
colorectal surgery. This surgical
operation provides patients with
an alternative channel for feces
to leave the patient’s body instead
of the normal route. This surgical
operation is called a colostomy.
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Between 2013 and 2015,
Songklanagarind Hospital used
imported colostomy appliances
from two foreign vendors at a
cost of approximately 122−188
THB (3.75−5.76 USD) per unit depending on the commercial brand
and size of the bag. Patients or
their relatives must contact and
travel to the hospital monthly in
order to purchase new colostomy
bags which are available only in
a central hospital. Accordingly,
the total annual estimated cost
of the imported appliance for patients in Thailand is approximately
4,664,678 THB (142,825.41 USD),
not including travel expenses, accommodations and cost of time for
patients and their relatives.

in order to reduce the cost of
production, facilitate domestic
spending, and provide material
most suitable for the skin of Thai
people. The research team is developing natural rubber products
for colostomy appliances using
proteinised natural rubber. Our
network includes the Faculty of
Medicine, the Nursing Service Division Songklanagarind Hospital, the
Faculty of Science and the Faculty
of Pharmacy at Prince of Songkla
University. With this collaboration,
we have invented a rubber treatment process for a product which
is effective, safe, and non-irritating to the patient. The process is
registered for a patent while the
design of the colostomy appliance
Consequently, our research is registered for a petty patent.
team has aimed to solve the above This project was undertaken over
problems by searching for alterna- a period of three years (2013-2015)
tive materials. The material must using research grants from the
be manufactured within Thailand Faculty of Medicine and the
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National Research Council of Thailand for the development and use
of the colostomy appliance. Moreover, we also received support
from the Regional Science Park
(Prince of Songkla University), the
Research and Development Office
(Prince of Songkla University), the
Plastic Institute of Thailand and the
Thai Food and Drug Administration. In addition, we collaborated
with external units such as Novatec
Inc. for the natural rubber process,
SK-Polymers Inc. for the skin barrier while the plastic beads for the
colostomy bag were produced by
PTT Global Chemical. The forming
of the colostomy bag was done
by TBPI Public Company Limited,
and the Neoplast Company Ltd.
fused the plastic panel with the
skin barrier part. The assembly
process, standardization process
and business plan were performed
by Novatec Inc.
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L

ast but not least, all
b e n e fi t s f r o m t h e
development of this
appliance will go directly to
patients that will result in
equal access to the service,
increased quality of life, and
filling the inequality gap
between patients. The use
of our inventive colostomy
appliances from deproteinised
natural rubber will reduce the
budget for the government,
reduce losses to the economy,
and also create long term
stability for all the involved
business sectors.

Asst. Prof. Worrawit Wanichsuwan,MD
E-mail: worawitwanich@gmail.com
Faculty of Medicine
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Thermoplastic Natural Rubber

for Forensic Applications

Nowadays, Thai crime
scene investigators collect 3-D impressions of evidence using several
techniques such as casting with
plaster, clay, or silicone putty to
copy tool marks. These methods
are complicated, require a lengthy
time to set, and the copied marks
are at risk of being damaged. In
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addition, imported casting materials are expensive. Our research
group has developed the “Thermoplastic Natural Rubber for 3-D
Tracing”, to collect 3-D evidence
(i.e. tool marks and human impressions) which was proven to
overcome these limitations for use
at a crime scene.
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“

Thermoplastic Natural
Rubber can be transformed with heat at approximately 75ºC to form a
clay-like soft putty that can
be pressed on the marks to be
investigated. After 10 seconds,
the Thermoplastic Natural Rubber cools down while imprinting the marks of the evidence
to create a mold which forensic
investigators can use to make
a copy and identify the evidence. This mold will maintain
its shape until it is exposed to
75°C heat. For forensic applications, it can be used for bullet
holes, cracks, and damaged
spots from small tools as well
as human identification from
the fingerprints and teeth of
a corpse.
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“

The positive features of the
Thermoplastic Natural Rubber
include its

ability to create a 3-dimensional imprint and mold which can be used in
crime scene investigations. It is easy to
employ, fast setting, and high quality.
It can create multiple copies of the
marks and will maintain its original
imprint. The rubber-like mold is easy
for users to carry and transport for
further investigation in the laboratory
and it is reusable. In addition, this innovative product promotes the use of
Thai natural rubber. Due to its low cost
of materials, the Thermoplastic Natural
Rubber is attractive and competitive
for the development of commercial
products related to 3-D imprinting in
many fields. In addition to forensic
investigations, it can be developed
into products for various uses, such as
medical and sport applications, environmental field research, and maintenance
work in the construction industry.

Asst. Prof. Dr. Ekwipoo Kalkornsurapranee
E-mail: ekwipoo.k@psu.ac.th
Faculty of Science
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This research work holds petty patent no.11992
and has received international and domestic awards for
innovation, including awards from the Malaysian Association of Research Scientist (MARS) Malaysia, Silver Medal
of Innovation from the Korean Invention Promotion Association (KIPA), Special Prize for Invention for Prosperity
by National Research of Thailand Committee (NRTC), and
First Prize of Commercial Innovation from the Ministry of
Science and Technology and Regional Science Park.
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Smoked
Sheet Rubber
Production
with Co-firing
of Firewood
and Biogas
Produced from
Wastewater
Treatment
for Cost Reduction and Environmental Sustainability

Thailand is the number one
producer and exporter of natural
rubber in the world. Ninety percent of its exported rubber is in
the forms of smoked sheet rubber,
block rubber, and concentrated
latex. Smoked sheet rubber is
uniquely produced by the grass
root farmers at cooperative rubber
smoked sheet factories (CRSFs).
In each CRSF, 2-3 tons of rubber

sheet are produced daily during
the 6 to 8 months of the harvest
season, which causes point source
water pollution. Throughout the
country of Thailand approximately
350 CRSFs are capable of producing from 200,000 to 300,000 tons
per annum. The resultant water
pollution also causes disturbing
odors for the nearby communities.
The existing wastewater treatment

facilities are not effective and
sufficient to properly treat the
wastewater which always draws
complaints. Furthermore, cost of
energy to produce smoked sheet
rubber mainly from firewood is still
a big burden for the CRSFs, and in
some months of the year there is
insufficient firewood.
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In 2006, our research
team initiated a study on the
lab-scale application of anaerobic
treatment for the CRSFs in
order to evaluate the potential
of biogas production from the
wastewater of rubber sheet
production. In 2009 as a result
of our study, the first full scale
biogas production and utilization system was constructed
at the Ban Kao-Rang CRSF in
Songkhla Province. The ensuing
operation and optimization for
biogas use in combination with
firewood was conducted which
yielded the first workable protocol for this industry. It resulted
in a higher quality and lighter
color of smoked rubber sheets,
ease of operation for the smoke
room controller by cutting down
the firewood loading frequency,
and ultimately a reduction of
firewood use.
This application not
only virtually eliminated the
disturbing smell from CRSF
wastewater, but also enabled
the use of biogas for rubber
smoking and cooking for the
workers. The cost of heat for
smoking was reduced with
improved public perceptions,
environmental quality, and
product quality. However, the
long-term prospect of this
application still needs thorough
investigation in order to spread
this application to the rest of
the CRSFs in the country.
In the year 2012, our re-
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search team conducted a full evaluation project for the appropriate
anaerobic treatment at the CRSFs
with the possible use of a co-substrate from animal manure. The results from this study gave necessary
and solid information to the CRSF
groups, related governmental
bodies such as the Rubber Cooperative Aid Fund (the mandated
authority looking over all CRSFs),
Ministry of Energy, and Ministry
of Industry to have full confidence
in deploying this technology. The
design of zero energy input for
system operation, ease of maintenance by the farmers themselves,
durability, safety of use, and most
importantly the 30% reduction of
firewood could compound savings
in the range of 100,000-300,000
baht per annum at a CRSF. This
system could also endure the
annual shutdown of CRSF (2-3

months of leaf shedding of the
rubber trees) and resume full operation immediately without extra
care. The capture and utilization
of methane by our system could
reduce greenhouse gas emissions
by approximately 48.3 tonnes CO2
Eq/yr/CRSF. Currently, the system
has been installed in 25 CRSFs
throughout the country that benefits around 7,500 CRSF member
farmers. Continuous interests from
CRSFs have been filed with the
university and our team has surveyed over 30 CRSFs. The standard
design of the system is placed on
the website of PSU Energy Systems
Research Institute for the CSRFs
who have an interest. The results
prove from long term operation
that this system can be integrated
as a standard in smoked rubber
sheet production of the country.

“
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At present, our research team is conducting studies on the effluent from the installed biogas
system in CRSFs as a plant
growth promoting substance,
which could add value to
the biogas system, and the
complete utilization of the
natural resource from rubber.
Our research team would like
to recognize the financial
support received from the
Thailand Research Fund, Electric Generating Authority of
Thailand, Energy Policy and
Planning Office, Ministry of
Energy, Rubber Authority of
Thailand, and all of the supporting authorities that may
not be mentioned here who
helped make this research
and its extension possible.
We hope this application can
further spread and benefit
the country in the long term.

Assoc. Prof. Dr. Sumate Chaiprapat1,2
E-mail: sumate.ch@psu.ac.th
Asst. Prof. Dr. Thunwadee Techapattaworakul3
and Isara Rakngam3
Energy Systems Research Institute1,
Faculty of Engineering2, and
Faculty of Environmental Management3
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Flood Early
Warning Systems
E

very year, the northeast monsoon results in heavy rainfall
in Songkhla Province from October to January. In very wet
years, floods occur in the flood
plain areas of every watershed
in the province. Even though,
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the floods are inevitable in these
areas, flood damage can be
reduced effectively by using a
flood early warning system. The
system allows civilians to be able
to promptly prepare and flood
damage can be minimized. In

this project, flood early warning
systems for Klong Na Thawi and
Klong Phumi watersheds were
developed in order to enhance
the flood preparedness capability
of the people in these areas.

Innovation for the Mankind

Flood early warning is made possible by
using the water stage and time relationship from
upstream to downstream. The main principle is
that when a high water stage occurs upstream, it
will soon cause a high water stage downstream.
The streamflow evaluation system for flood early
warning in this project includes ultrasonic sensors
for real time water stage measurement and outdoor
internet protocol cameras for water stage images
that allow the process of self-monitoring via a web

application. Solar cells are used as source of energy for these two devices. The flood early warning
for Klong Na Thawi and Klong Phumi watersheds
can be accessed online at www.nadrec.psu.ac.th,
at which, real time water stage reading and water
stage images are shown for every station from
upstream to downstream. The water stage image
is embedded with a flag symbol with the colors of
green, yellow or red indicating the status of flood
warning.
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For the Klong Na Thawi
watershed, three telemetering
stations were installed at the
Ban Pa Kan station, Talad Na
Thawi station, and Ban Klong
Leuk station from upstream to
the downstream areas. The water
stage and time relationship for
the flood early warning system
for these stations is as follows: 1)
When the upstream water stage
exceeds +6.50 m within 4−5
hours, the Na Thawi downtown
area will be flooded; 2) For the
Klong Phumi watershed, when
the water stage at Ban Kaun Din
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Dang station in the upstream
area exceeds +5.00 m, the downstream areas of the Rattaphum
district will be flooded within 5−7
hours.
The flood early warning
systems for Klong Na Thawi and
Klong Phumi watersheds have
been successfully implemented.
The local residents are continuously trained to use the system.
The system was awarded “best
work for the benefit of local
people” from Prince of Songkla
University in 2014.
Assoc. Prof. Dr. Tanit Chalermyanont
E-mail: tanit246@gmail.com
Assistant Prof. Dr. Tanan Chub-uppakarn
Southern Natural Disaster Research
Center, Faculty of Engineering

Innovation for the Mankind

Treatment of Industrial
and Urban Wastewater
by a Biological Process
with Algae and the Water Flea

“

Wastewater treatment
in factories, especially
factories which are involved in rubber processing, fisheries and aquaculture, traditionally implement
the method of continuous
aeration into the wastewater
pond prior to the sedimentation process. The treated
water is then discharged
to the oxidation pond
before being released to the
external environment. It is
commonly perceived that
the management and treatment of wastewater through
the aforementioned method
involves significant operation
costs which leave no added
value to the proprietor. Furthermore, the method may
also consequentially lead
to hazardous outcomes to
natural bodies of water if
not handled properly which
leaves unwanted residues in
the external environment.
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Wastewater from the rubber
processing industry
The rubber industry is one
of the most prominent industries
in the country. The sources of
wastewater related to the processing of rubber vary accordingly
to the nature of the production
process. For example, wastewater
is produced from centrifugation
of the field natural rubber latex
that contains about 60% rubber. A
byproduct from the centrifugation
is “skim latex” which consists of
some remaining rubber particles
which will be further separated by
the addition of sulfuric acid before
the water is discharged into the
treatment system. Additionally,
wastewater is also generated in the
rubber sheet industry and in the
production of rubber cup-lump.
The methodology of separating
rubber from the latex is similar to
the stated process. It is also feasible
to add formic acid into the latex to
make the rubber coagulate, which
will then go through the processing steps while the wastewater
derived from the process needs to
be treated in the factory.

Biological process of wastewater treatment
Wastewater from rubber processing that is left untouched under
natural conditions results in fermentation of the organic substances
caused by the natural cycle of decomposability from microorganisms,
which undoubtedly leads to a putrid
stench that may disperse into the
surrounding areas. This phenomenon
may cause annoyances to irrelevant
third-parties. However, this state of
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decay strongly implies that microorganisms can decompose substances
and change the properties in wastewater, especially the color and odor.
Therefore, it is recommended that
biological processes could be used to
manage wastewater by adapting an
appropriate biological process according to the condition of the wastewater
without bearing any negative consequences to the environment.
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“

The essential principle of wastewater treatment process starts
by passing wastewater through the
stage of decomposition of organic
substances by microorganisms.
The fermented water is then used
as a fertilizer to stimulate the
growth of microalgae, Chlorella in
particular, which will then be finally removed from the treatment
system by the grazing of a small
zooplankton, the water flea (Moina spp.). The final product from

the treatment process will notably
show an improved water quality
that is ready to be released to the
external environment or it can
also be recirculated to clean the
factory once again. The resulting
zooplankton can be used directly
as live feed for the aquaculture
industry or it can be released into
the natural water system to help
create fertility and sustainability
of aquatic natural resources and
environments.

Rubber wastewater for social and environmental benefits
There are various advantages from utilizing the biological
method of wastewater treatment
mentioned above. For example,
the method aids the reduction of
energy consumption thus leading
to a more cost-efficient form of
wastewater treatment. Furthermore, the water quality of treated wastewater is homologous to
natural water sources where living

organisms can flourish. The final
product from the wastewater
treatment process, in addition to
recycling water back to the factory, also provides zooplankton
that can be used for economic and
environmental benefits, to serve
mainly as a protein source for
animal feed for both aquaculture
industries and natural environments.

Asst. Prof. Dr. Chonlatee Cheewasedtham
E-mail: chonlatee.c@psu.ac.th
Assist. Prof. Dr. Wilairat Cheewasedtham
Faculty of Science and Technology
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A Driven
Model of
Multicultural Education-oriented School

into

Practices

“

The government has launched
strategies to promote nationalism and a multicultural society in the five southern
border provinces of Thailand
by addressing the educational
management provision that fits
the ways of life, traditions, and
beliefs of people in the region so
that they can live peacefully in a
diverse culture. This includes the
utilization of the existing cultural
assets so as to develop the region
to be a creative society. Under the
developed strategies, schools play
significant roles in transforming
them into practices in terms of
administrative and instructional
management that reflects multicultural education. The concepts of
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multicultural education-oriented
school development have become
not only challenging issues but
also lack a good management
model, especially in terms of
policy. All related stakeholders
need to be engaged to formulate
and implement a concrete policy
mainly on multicultural educational management and instructional
practices that reflect multicultural
education. Furthermore, develop-

ment is needed on community-relations building and professional
skills on multicultural education
for the faculty and staff.
The researchers conducted
the study in a primary school
under the jurisdiction of Pattani
municipality. Located in different
cultures, the school is surrounded
by Thai-Muslim fishery communities with slightly low economic
backgrounds and poor families.
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This school serves Thai Buddhist,
Thai Muslim, Burmese, and Cambodian students.
Under the general affairs,
the school established a new
workload unit for teachers called
“multicultural education” which
was different from other schools
in the area. In addition, the multicultural education-oriented school
policy was implemented to align
with the identities of the school

and diversity of teachers and
students. The outstanding point
of the school was the courage to
write its school sign in tulisan Rumi
and in the Thai language which
was initially resisted by the Thai
Buddhist communities. However,
they later accepted it after the announcement that the school vision
is to focus on being a multicultural
education-oriented school in the
area. Furthermore, the school pro-

vided different forms of teaching
and learning especially those that
focus on cultural skills such as the
promotion of traditional customs
of Buddhists and Muslims as well as
emphasis on the five outstanding
cultural activities including Dikir
Barat (Malay traditional dramatic
performance), Wau bulan (Malaysian moon-kite)), traditional fabric
folding, traditional desserts, and
three forms of cultural music (Thai,
Chinese, and Malayu).
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Asst. Prof. Dr. Ekkarin Sungtong
E-mail: ekkarin.s@psu.ac.th
Assistant Prof. Dr. Sakkarin Chonpracha,
Kiti Rasadawong and
Chalermkiat Somkerd
Faculty of Education
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This study revealed the fact that
the school had put a lot of effort into
driving the policies of the government
to promote a pluralistic society and instructional management in accordance
with those policies. However, it still
lacked knowledge in terms of systematic
instructional management, curriculum
integration, and activity management
to reflect a multicultural classroom education which is the most important part
of educational management based on
a multicultural education. In addition,
school administrators still lacked understanding and leadership on multicultural
education because they thought that it
was a complicated issue and consumed
time to understand. Discontinuity of the
policy implementation, unawareness on
multicultural education, and a shortage
of instructional practices led to the inability to completely strive for a multicultural education-oriented school. The
findings revealed that the promotion
of multicultural education in the school
helped administrators and teachers have
more cultural understanding, were aware
of building a pluralistic society in the
classroom, and recognized each other.
Schools and public agencies, especially the Southern Border Provinces
Administrative Center (SBPAC) which
exercises authority over the area, should
actively promote educational management based on multicultural education
into concrete effectiveness in practice, instructional management, school
management, and curriculum development that fits the identities and ways of
life of the people which can respond in
the right way in terms of policies that can
bring the southern border provinces to
peace and accept and respect each other
without discrimination in race, language
or religion.
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Group Counseling to Enhance Resilience in
Thai Army Rangers and to Address Mental Health

of Thai Police Officers in an Unrest Situation

“

Overview of the research:
This article combines two
original research projects.
One project was group counseling
that was used to enhance the resilience of army rangers. The other
project addressed the stress and
mental health of police officers
in an unrest situation. The group
counseling process was the interactive model of existential therapy,

art therapy using the Mandala,
cognitive behavioral therapy (CBT),
and psychoeducation. Our group
counseling to reduce stress and
support the mental health of the
police officers included the interactive model of Cognitive Behavioral
Therapy, religious interventions,
the Mandala drawing, and Reality
Therapy. The results supported the
hypothesis.
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Results: Forty-four voluntary army rangers were randomly
assigned equally to the experiment and control groups. They
were selected from 384 rangers.
The experimental group attended 20 sessions of group counselling. The data analysis indicated
that the average scores of those
attending the group counselling after the experiment and
follow-up were significant. Forty-two police officers participated in the experiment-controlled
trial. They were selected from
416 police officers. The results
supported the hypothesis.

Assoc. Prof. Dr. Doungmani Chongruksa

E-mail: doungmani.c@psu.ac.th
Lt. Gen. Dr. Sayan Sawatsri and
Dr. Chanya Pansomboon
Faculty of Education
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Spotlight: This study had
benefits for policy making for the
army and police. The participants
reported honestly on the unfair
mistreatment by their commanders
amid situations of unrest. This may
call for increased awareness in the
commanders for fairer treatment
of their subordinates. The efficacy
of these interventions was supported by the increased resilience
of the Thahan Phran (Rangers)
and preventing the development
of psychological symptoms of the
police.
Awarded: Group counseling of the army rangers received
the Educational Research Bronze
Medal (2014) from the National
Research Council of Thailand and
the Educational Research Bronze
Medal (2012) was received from
the National Research Council of
Thailand for group counseling in
police.

Asst. Prof. Penprapa Prinyapol
E-mail: penprapa.p@psu.ac.th
Faculty of Education
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The Power of Storytelling:
Relationship Enhancing
in a Cross-cultural Area
Overview of the research:
The current unrest in Thailand’s
four southernmost provinces has
widened the gap of mistrust and
prejudice between the Thai-Buddhists and Thai-Muslims. This study
examined the efficacy of storytell-
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ing on multicultural understanding
and respect among students of the
two ethnic groups. The authors
hypothesized that the strategic
storytelling program, which incorporated non-prejudice and
intergroup contact factors, would

foster multicultural understanding
and respect among Thai-Buddhist
and Thai-Muslim students. The
results supported the hypothesis.
Implementation is illustrated
as well as a discussion and the
limitations.
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Distinguished Treatment:
We reviewed and decided to follow
previous research guidelines. First,
we selected the stories that recognize and acknowledge unique tradition, customs, and beliefs of various
ethnic and racial groups. Secondly,
we suggested the selection of a story
that has a well-developed plot, believable characters, and the use of
humor, drama, and imagination. We
also thought of questions to help
the participants become aware of
their empathic understanding.

Assoc. Prof. Dr. Doungmani Chongruksa

E-mail: doungmani.c@psu.ac.th
Mr. Yahamasaulaet Wadeng and
Assistant Prof. Chaiwat Padungpong
Faculty of Education
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Asst. Prof. Penprapa Prinyapol

E-mail: penprapa.p@psu.ac.th
Faculty of Education
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In addition to the guidelines for story
selection, we took non-prejudiced
components and intergroup contact
factors into full consideration. That
is, the stories that we selected needed to meet the two major criteria
of general story selection proposed
by the guidelines in addition to being consonant with non-prejudiced
components and intergroup contact
factors. Therefore, the selected stories
needed to display the lesson learned
from categorization, self & ethnic
identity, empathy, patience, as well
as the values of justice and dignity.
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Pharmacodynamics of Doripenem
in Critically Ill Patients
with Ventilator-associated

Gram-negative
Bacilli pneumonia

In the current era of increasing numbers of multidrug-resistant bacteria in hospitals, especially Pseudomonas aeruginosa
and Acinetobacter spp. as well as
only a small number of new and
effective antimicrobial agents,
treating infections caused by these
microorganisms is becoming more
difficult. One important strategy
to deal with this problem is optimising the antimicrobial activity of
the current antibiotics by finding
the optimum dosing strategy.
Among the classes of antimicrobial agents widely prescribed in
nosocomial infections, ß-lactams
are the most important antibiotics
used for coverage of these highly
resistant pathogens.
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Doripenem, a carbapenem
antibiotic, is a ß-lactam antimicrobial agent with a broad spectrum
of activity. It is approved for the
treatment of complicated urinary
tract infections and complicated
intra-abdominal infections in the
USA and Europe and is also approved for nosocomial pneumonia
in Europe. This agent, in common
with other ß-lactams, is characterized by the time-dependent antimicrobial activity and the exposure
time during which the free drug
concentration remains above the
minimum inhibitory concentration,
which is the pharmacokinetic/
pharmacodynamic (PK/PD) index
that best correlates with efficacy.
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The mortality rate of patients with nosocomial pneumonia, including ventilator-associated
pneumonia (VAP), remains high.
Inappropriate use of antibiotics in
terms of spectrum of antimicrobial
activity, dosage regimens, frequency of administration, and duration
of therapy can cause therapeutic
failure or delayed response in
critically ill patients. In addition,
PK variations, including increased
volume of distribution (V) and
drug clearance (CL), of hydrophilic
antimicrobial agents in this patient
population may occur compared
with healthy subjects, resulting
in fluctuations of plasma concentrations and the PK/PD index.

ศ.นพ.วีระศักดิ์ จงสู่วิวัฒน์วงศ์ | Email : cvirasak@medicine.psu.ac.th
และ คณะ หน่วยระบาดวิทยา คณะแพทยศาสตร์
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The current study is the first pharmacodynamic study of doripenem
in critically ill patients with VAP. A
Monte Carlo simulation (MCS) was
also used to forecast the efficacy
of dosage regimens of doripenem.
The aim of the study was to
describe the population pharmacokinetics and the probability of
target attainment of doripenem
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in patients with VAP and compare the 1-h and 4-h infusion
administrations. This study was
conducted in patients with VAP
admitted into the Intensive Care
Unit of Songklanagarind Hospital,
the largest tertiary-care center in
southern Thailand, from October
2010 through October 2011. The
differential equation describing

the two-compartment infusion
model used in the study was
solved numerically by using the
Taylor series expansion method.
A MCS was performed to predict
the efficacy of standard dosage
regimens (0.5 g q8h) and higher
dosage regimens (1 g q8h and 2 g
q8h) of doripenem.
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The PK study of the current population found that the
V and CL values of doripenem
in critically ill patients with VAP
were higher than the results obtained from a previous study. In
addition, against pathogens less
susceptible to doripenem with
MICs >1 μg/mL, the dosage of
doripenem should be increased
to 1 g q8h. Therefore, the dosage
of doripenem for treatment of
severe infections in this patient
population should be higher than
the standard dosage regimen.

Prof. Sutep Jaruratanasirikul,MD
E-mail: jasutep@medicine.psu.ac.th
Division of Infectious Diseases
and Division of Clinical Pharmacology,
Faculty of Medicine
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Development of
a Computer
System for
Strabismic
Screening
and
Management
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Strabismus is a condition in which the eyes are not
properly aligned with each other.
Strabismus may induce lazy eye
in children. Early treatment of
strabismus and/or amblyopia in
infancy can reduce the chance of
developing a blind eye and depth
perception problems. At the same
time, if a child has eye problems
such as cataracts, short sightedness or long sightedness, it will
cause strabismus. Eye screening is
important in order to detect an
abnormal eye condition. Children

with visual impairment can then
be referred to the healthcare system. Those with the best screening
ability are the ophthalmologists, especially pediatric ophthalmologists.
At the present time, there are
not enough ophthalmologists
to provide all of the necessary
screenings. Therefore, many children are not properly treated.
As part of a project to develop
a computer system for strabismic
screening and management, this
innovation was developed to set
up an appropriate system for de-

tecting strabismus nationwide.
The development of the
values used in the analysis of strabismus is from research in normal
children who have been screened.
Thailand has a government
policy to screen for refractive error
disorders and provide glasses for
children with visual impairments.
If additional imaging is used
for analysis by computer, it will
be precise and comprehensive.
Community-based screening can
also be used in community health
clinics.
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The principle of the innovation
The innovation is an automatic system that detects strabismus
and shows the results. The principle
is composed of a computer system
to evaluate strabismus from photographs that are compared to normal
values and produce personal suggestion plans, such as eyeglass correction,
eye muscle training, see an ophthalmologist for an eye examination due
to the high risk for strabismus, and
reexam in a few years in children with
low risk for abnormal eyes.
The screening starts by getting
the basic information (i.e. ID number,
name, address, phone number, and
birth date). The program begins with
images. The users of the program select the images at near or far for the
patients to view for the strabismus
analysis. The program will detect eye
positions such as a central corneal
light reflex in order to obtain a ratio
that may indicate a deviation from
the normal eye. The program is designed to detect and make a precise
calculation. In addition, the inspectors
can also measure visual acuity. Thus,
the test results are more accurate.
Visual acuity of the right and left eyes
is recorded separately. The program
analyzes the photograph and is also
connected to a series of recommendations prepared by experts, especially
concerning strabismus. To display
the most appropriate counselling for
patients, users can print out a copy
of the report. In addition, patient
records are stored into an accessible
folder with all images and measurement results, including recommendations for the patients. The results can
be searched from the ID number.
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The advantages of the
innovation include automatic
strabismic screening and it produces personal suggestions, such
as eye muscle training, refractive
correction or the need to see an
ophthalmologist. The innovation is
used by trained professionals for
the early detection of strabismus.
The highlight of the innovation
is the possibility of meeting the
country’s needs for easy access by
general staff who are not necessarily ophthalmic personnel. The

devices currently on the market
that are sold abroad are more
expensive and need experts for
analysis.
The screening divides people into 3 groups. The low-risk
group would normally be advised
to get eye care and screening in
the future. The intermediate-risk
group is likely to be short-sighted
or long-sighted and those in this
group are advised to go for eye
glasses. The high-risk group, which
is likely to have strabismus and/or

disorders of vision, is advised to see
an ophthalmologist. Segmenting
according to the anomaly allows
for the distribution of resources
according to the needs of each
individual. This innovation will
be a benefit in terms of resource
distribution, which will no longer be concentrated in public
hospitals. This innovation can be
developed further for easy eye
screening in young children and
to develop a measurement to help
ophthalmologists in the hospital.

This innovation can be utilized in these situations.
The tool can be used in a mobile eye unit.
The screening photographs of the students can be done at schools
or in the health promotion programs at the hospitals.
The screening can be used for young children in hospitals or childcare.
The strabismus screening can also be done in the general population.
The innovation will help develop more programs to be used on
smart phones.
The innovation will help develop new innovations to assist ophthalmologists to measure the strabismus angle.

Awards
A gold medal in The 45th International Exhibition of Inventions
Geneva, 31 March 2017, Venue Swiss Confederation
The Best Innovation Award in Health Software Innovation Contest
“ICT Innovations for eHealth and mHealth”, 27 - 29 June 2017,
Amari Don Muang Airport Hotel.

Assoc. Professor Supaporn Tengtrisorn,MD
E-mail: tsupapor@medicine.psu.ac.th
Faculty of Medicine
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Formaldehyd
Test Kit :
Simple and Rapid
F

ormaldehyde or formalin is a
widely used industrial chemical
especially for the manufacturing
of adhesives, particle board, furniture, dyes, and paper. Indoor and
outdoor air can be contaminated
by formaldehyde because of its
release from household products
or during the production process.
Formaldehyde is highly toxic and is
classified as a human carcinogen.
Thus, the monitoring of formaldehyde in the air is necessary. However, the conventional method for
its detection is still quite expensive.
Therefore, a simple, cost-effec-

tive, and easy to use test kit was
developed for the monitoring of
formaldehyde in both industrial
and residential settings.
The formaldehyde test kit
was developed based on a transparent sol-gel with entrapped
acetylacetone that reacts with
formaldehyde. The transparent gel
turns yellow when exposured to
formaldehyde vapor which allows
for screening by visual detection.
Quantitative measurement can
easily be done using a spectrophotometer.

Advantages of formaldehyde test kit
Screening by visual detection when the transparent gel
changes to yellow
Simple to prepare and low cost
Small and easy to handle
Direct detection without any post-sample preparation
Environmentally friendly using a small amount of a
low toxic chemical
Good selectivity
Can detect formaldehyde at low concentrations
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The newly developed
formaldehyde test kit was successfully applied to detect formaldehyde in the adhesive industry. This
test kit helped reduce the analysis
cost in the adhesive industry due to
its cost-effectiveness, simple prepa-

ration, and convenience. It can be
used to detect formaldehyde at
many sampling points. In addition,
this formaldehyde test kit can be
applied to detect formaldehyde in
other places such as the particle
board industry, paper industry,

and dye industry. Moreover, the
formaldehyde test kit can detect
formaldehyde in indoor air. The
maximum exposure concentration
recommended by the World Health
Organization is 0.08 ppmv.
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Awards
The Best Invention Award, National Research Council of Thailand
(2012). Title “Cost-effective Formaldehyde Test Kit”
Gold Prize, Seoul International Invention Fair 2012 (SIIF 2012).
Title “Cost-effective Formaldehyde Test Kit” Korea Invention
Promotion Association

Assoc. Prof. Dr. Proespichaya Kanatharana
E-mail: proespichaya.k@psu.ac.th
Assoc. Prof. Dr. Panote Thavarungkul,
Asst. Prof. Dr. Chongdee Buranachai
and Asst. Prof. Dr. Opas Bunkoed
Trace Analysis and Biosensor
Research Center, Faculty of Science
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Kratom

(Mitragyna speciosa (Korth.) Havil.)

Research Programme

K

ratom (Mitragyna speciosa (Korth.) Havil.) is classified in
Category V of a 5-category classification of narcotics in the
Narcotics Act B.E. 2522 (1979). Since kratom is a local plant
and most commonly used by people in the South of Thailand
the research team from Prince of Songkla University became
interested in carrying out a kratom research programme in
2002. The programme covers research dimensions on cultural,
behavioural, medical, and social science.
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The knowledge derived from our research programme can be summarised as follows.

A. Pattern of kratom use and health consequences
Traditional Thai kratom
users usually use kratom by
chewing its fresh leaf and spitting
out the leaf stalk. The amount
used is 1-3 leaves depending on
the size of the leaf. Some people
use kratom once a day, some use
it every 1-3 hours and some use it
continuously throughout the day
and night. Most users use kratom
with coffee, tea, chocolate drink,
energy drink, water, and it is
smoked as hand-rolled tobacco.
Most users are in the working age
group and report using kratom
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to enhance work endurance, for
social functions, and as herbal
medicine.
Most users have experienced kratom “intoxication”
symptoms the first time if they
use a large amount of kratom
continuously, take kratom on
an empty stomach or use the
intoxicating type of kratom. The
intoxication symptoms include
fatigue, feeling of stretching,
numbness, and flushing of face and
ears, drowsiness, numb tongue,
dizziness and giddiness, headache,

nausea and vomiting, trembling
hands, inability to breathe, having
the impulse to urinate or defecate but can not pass anything,
feeling hot, and perspiring. Those
symptoms might last for 5 minutes
to 1 day depending on the user’s
health. The symptoms can be
self-treated or relieved spontaneously through activities such
as physical exertion to the point
of heavy sweating, drinking cold
water or ice, taking a cold bath,
taking a nap, or eating food that
includes sour fruit or candy.

Innovation for the Mankind

“

Long-term users were found to have their use behaviours, symptoms, and signs compatible with the
international criteria for substance dependence that includes these criteria.

• Strong desire/compulsion to use:
Have to chew kratom every day.
Have to keep kratom with them
when travelling to other places
causing them to refuse to go elsewhere if they cannot take kratom
with them and it interferes with
work and daily functions.

• Impaired control: It is difficult to
stop or cut down using kratom.
The person wants to quit but
cannot stop using it

• Withdrawal: Has distressing symptoms
when stoppng the use
or reducing the dose

• Preoccupation with kratom:
Worry and always thinking
of how to get kratom.
Some keep kratom in their
mouth all the time.

• Tolerance: If
chewed less than
normally, the person works slower
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The withdrawal symptoms include
fatigue, no power to work, craving, muscle/
bone/back/joint aches, cramps and numbness,
muscle twitching, insomnia, anxiety, dysphoria,
moodiness, restlessness, irritability, chills,
sneeze, cough, yawning, watering eyes, runny
nose, sticky mouth, no appetite and diarrhea.
Villagers in southern Thailand use kratom for treatment of several symptoms and
diseases such as cough, diarrhea, stomachache,
and toothache. These people often use kratom
occasionally when they have such symptoms.
They also use it for chronic diseases (i.e. diabetes
and hypertension) and as a substitute for other
hard drugs (e.g., methamphetamine, heroin or
alcohol). However, those who use kratom for
treatment of chronic diseases or in replacement
of other drugs usually use kratom regularly until
they get dependent on kratom.
At present, kratom has become an
expensive drug because of the high market
demand. Kratom leaves are marketed as dry
kratom leaves, powder or juice and mixed with
other drugs designed by the users to get their
desired effects. This is known as a new psychoactive substance or the so-called ‘4x100’. The
purposes of kratom use and the user group
have also changed from middle-aged workers to
adolescents who use kratom for recreation. This
results in some criminal activities such as theft,
kratom trading, and gang related activities that
lead to risky behaviour or illegal conduct which
are significant social problems. The ‘4x100’ has
several ingredients depending on the users.
Preparation of the ‘4x100’ mixtures has various
methods and ingredients. The simpliest is boiling
the kratom leaves in water. Other ingredients
can be Coca Cola, cough syrup or other psychoactive drugs. The effects of the ‘4x100’ depend
on these ingredients. For example, kratom has
a stimulating effect on the central nervous system while Coca Cola is also stimulating. Cough
syrup and benzodiazepine have sedative effects
and with prolonged use causes sleepiness and
impaired memory.
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B. Pharmacologic properties
Mitragynine, the main alkaloid in the kratom leaf has the effects of reduced appetite, delayed
gastrointestinal transit, muscle
relaxant, antinociceptive effects,
increased intake of glucose into
the muscle cells, and attenuates
ethanol and morphine withdrawal
syndrome in animal models. The
LD50 of methanolic extract of

kratom leaves was reported to
be 4.90 g/kg and 173.20 mg/kg of
total alkaloid extract. A high dose
of the alkaloid extract increases
liver enzymes, triglycerides, and
cholesterol levels. A very high dose
of kratom extract (1000 mg/kg)
increases creatinine level but has
no effects on body weight, volume
of food, water intake or other

hematological indices. However,
chronic administration of kratom
extract did not cause any toxic
effect in mice indicating that long
term use of normal dose of kratom
may cause minimal toxicity. The
ELISA technique is used to detect
mitragynine in kratom leaves and
kratom cocktails.
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In summary, our research has
provided answers on the pattern of
kratom use, symptoms, and signs of
kratom dependence and withdrawal
and short-term health impacts of
kratom users. We also developed
the Kratom Dependence Scale (KDS)
and Kratom Withdrawal Scale (KWS).
In addition, we have been studying
the pharmacokinetics and pharmacodynamics of kratom in human
beings. Our findings provide a basis
for further research and development
and can be used in planning public
health and clinical interventions in
prevention and treatment of health
problems of kratom users and other
drug users as well as in the development of herbal medicine. Southern
Thailand is the best area to do research
on kratom. Kratom research should
be continued, in particular at present
when there are needs for scientific
and social science knowledge for the
amendment of the narcotic laws.

Prof. Dr. Sawitri Assanangkornchai,MD1
E-mail: savitree.a@psu.ac.th
Dr. Darika Saingam1,
Assoc. Prof. Somsmorn Chittrakarn2,
Faculty of Medicine1,
Faculty of Science2
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Innovations for
Thai Herbal Medicine and

Health Products
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Hisol Curcuminoids Effervescent Tablets
Hisol curcuminoid effervescent tablets were developed
by combining three innovations:
the green method for curcuminoid
extraction that results in a reduced
cost for production; improved water solubility of curcuminoids using
curcuminoid-hydroxypropyl-ß-cy-

clodextrin-polyvinylpyrrolidone
K30 ternary complexes; and the
formulation of the curcuminoid effervescent tablets themselves. This
new product may help increase the
bioavailability of curcuminoids for
nutraceutical and medical applications.

Award
Gold Medal Award from the 13th Taipei International Invention
Show & Technomart (INST 2017), Taiwan.
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Dermal Patch for Pain Relief Developed from Zingiber cassumunar
Extract and Mucilage from Ocimum americanum Seeds
A dermal patch intended
for pain relief was produced completely by ‘green methods’ using
mucilage from Ocimum americanum seeds as the film forming
agent and Zingiber cassumunar
extract as the therapeutic. The
analgesic and anti-inflammatory

phenylbutanoids in the extract
were standardized using high-performance liquid chromatography
(HPLC) to control the quality of the
patch. Importantly, the O. americanum mucilage did not elicit skin
irritation

Award
Gold Medal Award from the 45th International Exhibition of
Inventions, Geneva, Switzerland.
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Chamuangone Extract with Rice Bran Oil
Garcinia cowa is an edible
plant commonly known in the
Thai language as “Chamuang”.
We have recently isolated a new
polyprenylated benzophenone
called “chamuangone” from G.
cowa leaves. Chamuangone possesses a significant cytotoxic activity against lung adenocarcinoma
(SBC3 and A549) and leukemia
(K562, and K562/ADM) cells with
IC50 values of 6.5, 7.5, 3.8, and
2.2 µM, respectively, as well as
antibacterial activity against Strep-
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tococcus pyogenes (MIC 7.8 µg/
mL), S. viridans and Helicobacter
pylori (MICs 15.6 µg/mL), and
Staphylococcus aureus, Bacillus
subtilis, and Enterococcus spp.
(MICs 31.2 µg/mL). Therefore,
G. cowa leaf extracts containing
chamuangone may be used potentially as a dietary supplement
for prevention of cancer. Thus,
a suitable extraction method as
well as a standardization process
for preparation of G. cowa leaf
extracts containing chamuangone

should be optimized in order to
get consistently high quality extracts that can be effectively used
in nutraceutical applications. A
method for quantitative analysis
of chamuangone in G. cowa leaf
extracts was established using a
reversed-phase HPLC. In addition,
hexane was a suitable solvent for
extraction of chamuangone from

Innovation for the Mankind

Award
Gold Medal Award from the 10th International Warsaw Invention Show” (IWIS 2016), Poland;
Special Award (on Stage) from the Malaysian Research &
Innovation Society, Malaysia;
G. cowa leaves using microwave assisted extraction.
However, the use of hexane
as a solvent for extraction is
restricted due to its toxicities.
Therefore, the present studies
have focused on investigating
the use of vegetable oils as the
alternative green solvents for
extraction of chamuangone
from G. cowa leaves. A nutraceutical, soft gelatin capsule containing G. cowa leaf
extract (800 mg) extracted
with rice bran oil has been
prepared using a green extraction method. The extracts
are standardized to contain
1.9 mg/mL of chamuangone.
The rice bran oil extract of
G. cowa leaves exhibited
satisfactory anticancer
activities against human
colorectal adenocarcinoma,
breast adenocarcinoma, and
lung adenocarcinoma cells
with IC50 values of 12−16 µg/
mL and no toxicity to normal
cells.

Special Award from the Taiwan International Invention
Award Winners Association, Taiwan.
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Preparation of a Mangosteen Fruit Pericarp Extract Containing α-mangostin Made into a Formulation of a Gel for Treating Oral Mucositis
Mangosteen pericarps are
a by-product of the mangosteen
juice factory. The pericarp extracts
are enriched in xanthones, particularly α-mangostin. This compound
has been used as a marker for
standardization. Extracts from
mangosteen pericarps have been
reported to have various pharmacological activities, including
antimicrobial, anti-inflammatory,
antioxidant, and wound healing
properties, and has therefore
been used in several commercial
pharmaceutical products and cosmetics. It has been reported that
dichloromethane was the most

suitable solvent for extraction of
α-mangostin. However, the use of
dichloromethane, which is a halogenated hydrocarbon as a solvent
for extraction, is restricted due to
its toxicities. The absence of risk
during extraction and the safety of
the ingredients used are a major
concern and have drawn attention
towards the need to use a greener
solvent. The present studies have
focused on investigating the use of
topical excipients for the formulation of a green product, that has
included isopropyl myristate and
cetyl alcohol as alternative solvents
for extraction, using a microwave

assisted green extraction method
(MAE). These solvents have similar
polarities to dichloromethane, but
they are considered to be safer
and cheaper. The obtained extracts
contained α-mangostin of not less
than 2.0% w/w and can be used
directly for topical formulations
without the rapid loss of solvent
by evaporation. This has resulted in
a reduced cost of production. The
medicinal creams and gels containing 0.1−0.2% w/w of α-mangostin
were then formulated using these
extracts.

Award
Gold Medal Award from the Brussels Innova Expo 2015, Belgium;
Special Award “This is a Good Idea in 2015” from the Taiwan Prominent Inventor Association, Taiwan.
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Topical Solution for Treatment of Skin Fungal Infection
Made from Rhinacanthus Nasutus Leaf Extract
A leaf extract of Rhinacanthus nasutus was prepared using an alternative
green solvent and extraction method that
reduced toxic organic solvents previously
involved in the extraction process. The
obtained extract was used directly for
topical formulations without requiring
evaporation of the solvent which resulted in a reduced cost for production.

Award
Gold Medal Award from the 27th International & Innovation Exhibition (ITEX 2016),
Malaysia; and the Special Award from
the World Invention Intellectual Property
Association, Taiwan.

An active constituent, rhinacanthin-C in the extract was
standardized using an HPLC
method. The concentration of
chlorophylls in the extract also
decreased markedly compared
to the previous method. The
topical antifungal solution
made from this extract containing rhinacanthin-C at a
concentration of 0.1% w/v
could be standardized in every
production batch.
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Assoc. Prof. Dr. Pharkphoom Panichayupakaranant

E-mail: pharkphoom.p@psu.ac.th
Phytomedicine and Pharmaceutical
Biotechnology Excellence Center
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Our Research Series on
Chronic Hepatitis B
and the Application of Our Findings
Hepatitis B virus (HBV) is
one of the most important causes
of acute hepatitis B in Asia, including Thailand. Chronic hepatitis B,
defined as persistent HBV infection
longer than 6 months, is the most
common and important cause of
liver cirrhosis and primary liver
cancer (i.e. hepatocellular carcinoma). Hepatocellular carcinoma is
the sixth most common cancer in
humans and is the leading cause of
cancer deaths in Thai males. About
70−75% of primary liver cancers
are caused by chronic hepatitis B.
Chronic hepatitis B is, therefore,
one of the most common and

important health problems in Thailand.
First, I will describe the
lengthy history of research projects
I have been involved in. I began
studying chronic hepatitis B in
1996 and have been researching
chronic hepatitis B with some of my
colleagues for 20 years including
its prevalence, progression, treatment, prevention, and prognosis.
The following is a summary of our
most important findings.
The prevalence of chronic
hepatitis B in Thailand is about
3−5%. Among chronic hepatitis
B Thai patients, 44−50% of the

patients are chronically infected
with mutant HBV. Our team did
a pioneering study on the quantification of HBV envelope protein
(quantitative HBsAg) and reported
on the association of HBsAg
level with the phase of chronic
hepatitis B infection and the risk
of liver disease progression to
primary liver cancer. Quantitative
HBsAg is also able to differentiate the mutant chronic hepatitis
B from chronic inactive HBV.
HBsAg quantification is currently
approved and used worldwide.
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Currently, there are two
strategies of treatment for chronic
hepatitis B, pegylated interferon
which is a host immune modifying agent, and nucleo(t)side
analogues which are inhibitors
of HBV replication. We published
two large clinical studies of pegylated interferon treatment in
patients with chronic hepatitis B
in the New England Journal of
Medicine which is one of the top
medical journals. Based on these
two studies, pegylated interferon
is now approved for treatment
of chronic hepatitis B worldwide.
We also reported on the factors
associated with the response to
pegylated interferon treatment.
The predictors of nonresponse to
treatment can be used as a stopping rule in patients who do not
respond to treatment. The stopping rule can reduce treatment
costs and avoid treatment side
effects in non-responders. The
stopping rule is recommended in
many international guidelines for
optimizing treatment strategy.
We also researched several
promising oral anti-HBV drugs in
phase 1 to phase 3 studies until
some of them were approved for
clinical use. Based on our study
findings in 2008, we proposed the
optimal use of an inexpensive drug
as the initial drug for treatment of
patients with chronic hepatitis B,
which was able to achieve as good
outcomes as more potent but more
expensive drugs by monitoring
HBV DNA during the treatment
and modifying the treatment
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strategy accordingly. We call this
type of approach the “road map
concept”, which can reduce the
cost of treatment and has been
adopted for clinical practice in
many countries in Asia.
I and some of the hepatologists in Southeast Asia did a
cost-effectiveness analysis of the
treatment of chronic hepatitis B
and collaborated with the Thai
Ministry of Health to establish
universal coverage for treatment
of this disease for all Thai patients. I am also a core member
of the Committee for Developing
a Guideline for the Treatment of
Chronic Hepatitis B in the Asia
Pacific region.
On a personal note, I was
the president of the Asia Pacific
Association for the Study of the
Liver (APASL) in 2011. I joined
the president of the American
Association for the Study of the
Liver and the president of the European Association for the Study

of the Liver to urge the World
Health Organization to establish
“Hepatitis Day”, following which
the WHO announced that July
28th of every year will be Hepatitis
Day in order to create awareness
and to improve strategies for the
prevention and treatment of viral
hepatitis.
Since 2010, our research
team has studied the use of HBV
biomarkers such as HBsAg, HBV
DNA, HBeAg, and AntiHBe to
predict liver disease progression,
risk of development of cirrhosis
and/or primary liver cancer, and
their possible roles in predicting
treatment response and guiding
a treatment discontinuation decision. HBV biomarkers can also
be used to guide personalized
therapy. We also did studies on
using FibroScan® to measure liver
stiffness to evaluate the stage of
liver fibrosis and cirrhosis without
requiring a liver biopsy.

Innovation for the Mankind

Due to the complexicity of
HBV virus and its disease, our team
continues doing both molecular
and clinical research in order to
better understand this serious
disease, and help improve and
optimize the care of patients with
chronic hepatitis B.

Research Team

1. Assoc. Prof. Teerha Piratvisuth
2. Assoc. Prof. Bancha Ovartlarnporn
3. Assist Prof. Naichaya Chamroonkul
4. Assist Prof. Pimsiri Sripongpan
5. Dr. Teepawit Witeerungrot

Our research team has also
done studies on other liver diseases
such as chronic hepatitis C, liver
cancer, cirrhosis, and fatty liver.
Lastly, I would like to thank
all of my colleagues for their
great efforts and contributions
in our ongoing research, many of

6. Dr. Jaksin Sottisuporn
7. Dr. Sawangpong Jandee
8. Ms. Supannarangsri Pongpanit
9. Ms. Nuttina Wichaidit
10.Ms. Kitiya Kongthong

which have seen publication in
well-known medical journals and
whose findings have been applied
in clinical practice.

Asso. Prof. Teerha Piratvisuth, MD
E-mail: teerha.p@psu.ac.th
NKC Institute of Gastroenteroenterology and Hepatology,
Faculty of Medicine
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Lactobacillus paracasei SD1:

A novel probiotic
In Thailand, a report of the
Ministry of Public Health, Thailand
showed that approximately 60% of
3-year-old children were affected
by dental caries, especially children in the southern part of Thailand. Regional data in Songkhla
Province confirmed the high rate
of caries (71.2%) among Thai
children in the South of Thailand.
Dental caries is considered as a
serious public-health problem, due
to its impact on individuals and
communities in terms of pain and
suffering, impairment of function,
and reduced quality of life. Despite
great efforts and achievements
in oral health promotion, dental
caries remain as a major health
problem among Thai children. A
high burden is reported each year
for treatment of the disease and its
sequelae; thus, novel complementary strategies are required for the
prevention of caries.
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Probiotics have been proven
to have benefits for prevention
or treatment of gastrointestinal
diseases. In recent years, an increased interest in probiotics for
oral health has emerged. The effects of probiotics have been proposed for the prevention of caries.

A systemic review and meta-analysis
suggested that probiotics decreased
the mutans streptococci and
could have a positive effect in the
prevention of caries. However,
those probiotic strains could not last
long in the oral cavity due to their
non-oral origin.
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A research team from the
Faculty of Dentistry, Prince of
Songkla University conducted a
screening to select potential probiotic strains of Lactobacillus strains
derived from caries-free subjects.
It demonstrated that Lactobacillus
paracasei SD1 and Lactobacillus
rhamnosus SD11 exhibited good
properties (e.g., inhibiting growth
of oral pathogens by producing
antimicrobial substances against
cariogenic bacteria and adhering
well to human keratinocytes). Probiotics were studied further in clinical trials to explore the effect on
prevention of caries and its safety.
It was shown that at short-term,
a four-week consumption of milk
products containing probiotics
could reduce salivary cariogenic
bacteria in adult volunteers. A
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longer-term of 6 months of daily
probiotic ingestion significantly
reduced the number of MS and
caries risk among the school children with a high number of caries.
It was also found that there was
an increase of immune response
in saliva after receiving probiotic
products. No adverse effect was
observed in previous clinical trials,
indicating the safety of the strains.
The study was further performed
in a small child development
center. A decrease of cariogenic
bacteria was observed after receiving probiotics. All results have
been accepted for publication in a
high quality international journal.
Therefore, probiotics may be an
alternative way for the prevention
of dental caries in the community.

Assoc. Prof. Dr. Roongnapa Srichana
E-mail: rawee.t@psu.ac.th
Drug Delivery System Excellence Center,
Faculty of Pharmaceutical Sciences
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Rubber Latex

Allergen Sensor Based on
Molecularly Imprinted Polymers

L

atex allergens from the rubber tree (Hevea brasiliensis)
cause severe and chronic allergies in health care workers and
other sensitized persons. Allergic
reactions to components in latex
rubber are a growing problem.
Proteins on the surface of rubber
particles contain a number of epitopes that bind to immunoglobulin E (IgE) and have immunological
cross-reactivities leading to the
allergenicity. Methods are needed
to detect rubber latex proteins

and the proteins in rubber-based
gloves. An adequately sensitive
detection method used by the
manufacturers of gloves would
help reduce most latex allergens.
This research work solves problems
for those who are allergic to rubber or rubber latex products.
Molecularly imprinted
polymers (MIPs) incorporated with
the detection unit can be used to
quantify the protein allergen. In
the preparation process, a protein molecule isolated from the

natural rubber latex was used as
a template and imprinted in the
cavities within the polymer matrix.
Upon removing the template the
molecule-imprinted cavity was
associated specifically with the
transformations and the configurational changes of the proteins
in the binding cavities. Detection
of the allergen protein was performed using an imprinted surface
layer combined with a quartz crystal microbalance transducer which
allowed label-free measurements.
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We developed MIPs that provided multiplex platforms for delivery
of a rapid diagnosis of an allergy upon
the presence of complex bioanalytes.
The advantage of this technique is an
ability to complement an analytical
procedure to detect allergen proteins
in real matrices obtained by extraction
from rubber gloves, cosmetics, and other products. The strategy of detection
by the synthetic recognition system
mimicked natural antibodies with the
ability to attach to the allergen protein.
This technology is feasible for scale-up
and run as an on-line measurement.
The technology can distinguish binding sites by differentiating ligand
species interactions with the biological recognition process. The template
introduced through a mesoporous
material leads to the enhanced surface
interactions within a three-dimensional
image of the molecular cavities. After
template removal from the polymer
with the established washing protocol,
the obtained MIPs exhibited a high
adsorption capacity for the target and
efficient binding sites through which
the MIPs could perform well.
MIPs were developed by copolymerization of suitable functional
monomer(s) and cross-linking monomer following by washing the template
molecule leaving the imprint on the
polymeric matrix that made up the
functional monomers by cross-linking
networks. The selectivity of the MIPs by
the present method was related to the
binding template and the functional
groups by hydrogen bond interactions
and ionic interactions. The sensing
element produced from MIPs showed a
high recognition with good selectivity
for the template.
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An MIP with a lot of pores can
allow for a higher rate of penetration
of the template. These MIPs are still
barely scratching the surface of their
full capabilities. They can also sense
the extracellular environments that
produce the developmental signals
and improve the responses on the
sensor layer. In addition, they can be
developed for techniques to screen
pharmaceutical compounds in complex
samples. They can distinguish different
analytes to precisely determine various
concentrations of stereoisomers with
and without the lipoprotein matrix.
An MIP can establish a rapid analysis of
a target analyte. In addition, detailed
examination revealed by the surface
rearrangements in the presence of the
template were identified by Atomic
Force Microscopy and the interacting
of a specific protein receptor by Raman spectroscopy.

Assoc. Prof. Dr. Roongnapa Srichana
E-mail: roongnapa.s@psu.ac.th
Drug Delivery System Excellence
Center and NANOTEC-PSU
Faculty of Pharmaceutical Sciences
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Health and
Health-care
Systems in
Southeast Asia :
Diversity and
Transitions

S

outheast Asia is a region of enormous social,
economic, and political diversity, both across
and within countries, shaped by its history,
geography, and position as a major crossroad of
trade and the movement of goods and services. These
factors have not only contributed to the disparate
health status of the region’s diverse populations,
but also to the diverse nature of its health systems,
which are at varying stages of evolution. Rapid but
inequitable socioeconomic development, coupled
with differing rates of demographic and epidemiological transitions, have accentuated health disparities
and posed great public health challenges for national
health systems, particularly the control of emerging
infectious diseases and the rise of non-communicable diseases within ageing populations. While novel
forms of health care are evolving in the region, such
as corporatized public health-care systems (government owned, but operating according to corporate
principles and with private-sector participation) and
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financing mechanisms to achieve
universal coverage, there are key
lessons for health reforms and
decentralization. New challenges
have emerged with rising trade
in health services, migration of
the health workforce, and medical tourism. Juxtaposed between
the emerging giant economies of
China and India, countries of the
region are attempting to forge a
common regional identity, despite
their diversity, to seek mutually
acceptable and effective solutions
to key regional health challenges.
In this first paper in the Lancet
Series on health in Southeast Asia,
we present an overview of key
demographic and epidemiological
changes in the region, explore challenges facing health systems, and
draw attention to the potential for
regional collaboration in health.
Key messages
• The diversity of geography and history, including social,
cultural, and economic differences, have contributed to highly
divergent health status and health
systems across and within countries
of southeast Asia.
• Demographic transition
is taking place at the fastest rates
compared with other regions of
the world, whether in terms of fertility reductions, population ageing, and rural-to-urban migration.
Rapid epidemiological transition
is also occurring, with the disease
burden shifting from infectious to
chronic diseases.
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• Rapid urbanization,
population movement, and
high-density living raise concerns about newly emerging
infectious diseases, but these
outbreaks have stimulated
regional cooperation in information exchange and improvement in disease surveillance
systems.
• Southeast Asia’s peculiar geology contributes to
being the most disaster-prone
region in the world, more
susceptible to natural and
man-made disasters affecting
health, including earthquakes,
typhoons, floods, and environmental pollution. Climate
change along with rapid economic development could exacerbate the spread of emerging
infectious diseases.
• Health systems in
the region are a dynamic mix
of public and private delivery
and financing, with new
organizational forms such as
corporatized public hospitals,
and innovative service delivery
responding to competitive private health-care markets and
growing medical tourism.
• The health-care systems are highly diverse, ranging from dominant tax-based
financing to social insurance
and high out-of-pocket payments across the region. There
is a greater push for universal
coverage of the population,
but more needs to be done to
ensure access to health services
for the poor.
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• Private health expenditure is increasing relative
to government expenditure,
where new forms of financing
include user charges, improved
targeting of subsidies, and
greater cost recovery. Healthcare financing could be further
restructured in response to
future demographic shifts in
age-dependency, as in introduction of medical savings and
social insurance for long-term
care.
• There is potential for
greater public-private participation with economic growth
through ASEAN integration
and further regional health collaboration despite the current
division of the region under
two WHO regional offices.

Published in The Lancet Vol 377
January 29, 2011 pp 429-437
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E-mail: cvirasak@medicine.psu.ac.th
Institute of Health Research and
Development for the South (RDH)
Faculty of Medicine

Kai Hong Phua
Mui Teng Yap
Nicola S Pocock
Jamal H Hashim
Rethy Chhem
Siswanto Agus Wilopo
Alan D Lopez

109

50 th Anniversary Prince of Songkla University

A Novel Treatment of Lung

Tuberculosis by Inhalation

“

Tuberculosis is an infectious
disease and has been a problem in developing countries
for half a century. The pharmaceutical industry in the developed
world does not want to invest in
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further research for a new lead
or novel therapy. The researcher
in PSU has looked for new strategies to fight lung tuberculosis for
over 10 years. The inhalation of
small droplets from an active TB

patient contains Mycobacterium
tuberculosis (Mtb). Mycobacteria
replicate and persist in the alveolar
macrophages.

Innovation for the Mankind

Strategies for fighting lung tuberculosis
Since M. tuberculosis resides in the alveolar macrophages
(AMs) we need to deliver a high
concentration of drug to the lung.
Technology to target the AMs in
the lung with antituberculosis
drug therapy may shorten the
course. Since the drug concentration would be much lower, it
can be envisaged that fewer side
effects would be expected.
It can be seen from the
evidence below that an antituberculosis drug that is encapsulated
in a liposome carrier can target
the AMs. It shows clearly that the
drug can be taken up within two
minutes.
Phagocytosis of NR8383
cells incubated with reconstituted
PZA proliposome formulation 1
stained with Lumidot® 640 at (a–c)
2 and (d–f) 30 min in a different
mode; (a and d) bright field, (b
and e) fluorescence and (c and f)
overlay (bar = 50 μm)
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All of the studied drugs were successfully prepared and characterized. The results of the
aerosol parameters and the cytotoxicity profiles of the studied formulations were satisfactory.
The studied formulations indicated no immunological responses and showed no acute or chronic
toxicity in an animal model.

Clinical trial phase I
The cytokine levels indicated some irritation to the airways but the level is unlikely
to provoke the immune systems. Normal liver
enzymes were observed. The kidney function
was normal.
The respiratory system functioned normally. No jaundice or any skin allergies were
reported.

Clinical trial phase II
This is ongoing research and has not
been concluded. There was evidence that the
clinical symptoms (i.e. cough and hemorrhagic
sputum) in patients with add-on antituberculosis inhalation were lower than the control
standard therapy group.

Assoc. Prof. Teerapol Srichana
E-mail: teerapol.s@psu.ac.th
Drug Delivery System excellence Center,
Faculty of Pharmaceutical Sciences
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Fabrication of
Novel Scaffolds as
a Bone Substitute
for Repairing
Maxillofacial
Bone Defects

S

everal patients have bone
morbidities in the maxillofacial region from some major
causes including trauma, accident,
tumor and cancer surgeries, and
physiologic resorption in the elderly. Surgical reconstruction of those
bone defects is essential to restore
functions and improve quality of
life of the patients. Up to now, the
reconstructions using autogenous
bone grafting from the iliac crest
is the gold standard, but, harvesting of the bone graft requires
more surgical sites that increase
the patient’s morbidity. Therefore, xenogenic bovine bone and
allogenic freeze-dried bone from
other persons are often selected
to replace the autogenous bone.
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Our research team from the Cranio-Maxillofacial Hard Tissue Engineering Center (CTEC), Department of Oral and Maxillofacial Surgery, Faculty of Dentistry successfully
developed two scaffolding techniques of Melt
Stretching and Multilayer Deposition (MSMD)
and modified Melt Stretching and Multilayer
Deposition (mMSMD) or Melt Stretching and
Compression Molding (MSCM). The techniques
are filament-based processes that are easy
and fast for fabrication of the scaffolds with
appropriate properties to repair bone defects.
Moreover, their costs of fabrication are remarkably less than the commercially available
scaffolds that allow low-income patients to
reach a higher standard of treatment.

However, risks of transmitted diseases and the patient’s acceptance
are the concerns. In addition, most
of them are commercially imported
with high costs that some patients
cannot afford. For several years,
using synthetic bone substitutes
instead of the xenogenic bone has
become more popular. Various
techniques have been developed
for scaffolding the proper bone
substitutes; nevertheless, most of
them still use solvents or porogens
that may be toxic to the cells and
tissue of the patients. Some computerized fabricating techniques that
can make the scaffolds with uniform
patterns are still very expensive.
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Both techniques use the
melt-blending process to fabricate
polymeric composite monofilaments without using any solvents
or porogens; therefore, they are
considered clean. Poly (ε-caprolactone) is a biomaterial used as
the major component, while some
other bioactive materials including
hydroxyapatite, biphasic calcium
phosphate and chitosan can be
used as fillers. The composite
monofilaments are made by melting, extruding, and stretching and
they can be stocked for further
use. The monolayer MSMD scaf-

folds can be made by arranging
the filaments on a poly-vinyl template in a grid pattern, and their
contact points are then connected by stamping in warm water.
Three-dimensional (3-D) scaffolds
are made by depositing the monolayer scaffolds and stamping. The
processes of the MSCM technique
are easier and more practical. The
3-D scaffold is made by compressing the polymeric monofilament
into a glass mold and immersing
in warm water. The technique is
chairside fabrication that can be
performed in a sterile condition.
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The properties of both types of scaffolds have
been intensively evaluated in vitro and in
animal models. The results demonstrate that
the scaffolds are biocompatible and they can
enhance new bone regeneration. There are
four main advantages of the filament-based
scaffolds.
1. Several types of biomaterials can be used
as the fillers; therefore, the properties of the
composite scaffolds can be tailored.
2. The monofilaments can be stocked for various
techniques of scaffolding including the two
techniques as well as weaving techniques.
3. The monolayer scaffolds can be cut into
various shapes. In addition, the scaffolds can
be combined with CT-scan images and rapid
prototyping models for constructing the 3-D
scaffolds that fit the actual size of a bone
defect.
4. Any oral surgeon, beside his dental chair, can
quickly construct the MSCM scaffolds during an
operation. Fabricating the 3-D scaffold within
a glass mold is a closed, sterile environment
that prevents contamination.

Asst. Prof. Dr. Nuttawut Thuaksuban,DDS
E-mail: nuttawut.t@psu.ac.th
Cranio-Maxillofacial Hard Tissue
Enigineering Center (CTEC)
Faculty of Dentistry
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Using Teeth as Bone Grafting Material
for Reconstructing Alveolar Bone Defects

“

To reconstruct alveolar bone
defects of jaw bone that
occur after tooth loss from
various causes such as accidents,
periodontal diseases or bone resorption in the elderly, autogenous
bone grafting is the treatment
of choice. However, the major
drawbacks of autogenous bone
graft are the need for a secondary surgical site that leads to the
patient being uncomfortable and
experiencing pain. A novel bone

substitution method was developed to achieve the fundamental
bone substitution properties that
include (1) having osteoinductive
proteins which facilitate new bone
formation, (2) having osteoconduction characteristics that act as a
scaffold for neovascular ingrowth,
adhesion, and proliferation of
osteoblastic cells, and (3) having
mineralization ability and biodegradability at the proper time
so as to allow new bone to grow

and replace the scaffold without
dimensional change of the reconstruction site.
Human teeth share a
similarity in organic and inorganic
composition as well as some
osteoinductive proteins such as
bone. When teeth are removed
from the patient’s body, they are
considered as bio-medical waste
that needs proper management
and disposal.
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Autologous demineralized
tooth matrix (aDTM) is a bone substitution material that is prepared
and modified from the patient’s
own nonfunctional tooth such
as a wisdom tooth, non-occluded
tooth or unrestorable tooth. Following extraction, the soft tissues
and crown restorations are removed before storing in a freezer
at −20°C. After that the tooth is
crushed into small particles, ranging from 0.5−1.0 mm. The particles
are physico-chemically modified
by reducing the mineral content,
eliminating the fat, lyophilized,
and sterilized before clinical use
as a bone grafting material.
aDTM is a bone substitution material that is provided
by the patients. The fabrication
creates an aDTM composed of hydroxyapatite crystal that contains
37% calcium, 14% phosphorus,
and the principal osteoinductive
proteins. aDTM can also be prepared and kept for further alveolar
bone augmentation. aDTM can be
fabricated with a weight of 1.5−2.0 g
depending on the size of the
donor tooth and can be used as
bone substitution in various jaw
bone defects including alveolar
ridge preservation after tooth
extraction and peri-implant dehiscence/fenestration defects. The
clinical outcome of aDTM to bone
augmentation is equivalent to the
commercially imported bone substitution in packages of 0.25−0.5 g
prepared from bovine bone which
has been used routinely for a long
period but is quite expensive.
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In conclusion, aDTM is
an autologous bone substitution
material that contains hydroxyapatite crystals similar to bone
and also has osteoinductive proteins that facilitate new bone
formation. The fabrication of
aDTM can be performed in-house
with basic equipment and chemicals; therefore, the preparation
cost is very low compared to
the commercially available bone
graft materials. aDTM has been
used in clinical applications and
demonstrates that it is an efficient and safe bone substitution
material equally as good as the
commercially bovine-derived
bone substitution materials.

Assoc. Prof. Dr. Srisurang Suttapreyasri,DDS
E-mail: srisurang.s@psu.ac.th
Warisa O uyyamwongs,
Monthira Saebe
Cranio-Maxillofacial Hard Tissue
Engineering Center,
Faculty of Dentistry
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Gas Induced
Superheated
Slurry (GISS)
Technology

“

Gas induced superheated slurry
(GISS) technology improves casting
quality while reducing production
costs at the same time. The technology
employs the superheated slurry casting
process which is the world’s latest metal
casting innovation.

The GISS technology is a quick solution technology for aluminum die casters
who have porosity defect problems that
result in high reject rates. It is different
from other solutions, such as vacuum assist
and squeeze pins, because GISS technology
also reduces production costs while reducing the reject rates. Our customers are
benefiting from significant cost reductions
after applying the GISS technology.
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Besides improving the
quality and reducing costs, the
GISS technology also enables the
die casting of wrought aluminum
alloys such as 6061, 6063, and 7075
alloys, which can be anodized. This
breakthrough will open up several
opportunities in the die casting
industry.
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Since the slurry is injected
with a lower heat content with
a controlled viscosity and some
initial nuclei, we can achieve cost
benefits immediately using the
GISS technology. Some of the key
benefits include reduced rejection
rates due to the reductions in
the gas and shrinkage porosities
from 10–50% to 1–5%*. Other
benefits are production costs that
are reduced by 10–15%*, cycle
time is reduced by 15–25%*, die
life is increased by 2–4 times*,
reduced amount of melting
energy, reduced lubricant use,
and a 15–30%* reduction in water
treatment.
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GISS Technology was
officially implemented in many
countries such as Japan, Singapore, India, China, Korea, Turkey,
and Switzerland.

Assoc. Prof. Dr. Jessada Wananasin
E-mail: jessada.w@psu.ac.th
Faculty of Engineering
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Prototype of Liquid Filtration Systems

for Consumption Quality

“

Nowadays membrane technology
is applied to eliminate undesirable
particles that includes living and
nonliving matter from liquids to improve
the efficiency and quality of the media
such as water quality, drinking water,
and concentrated fruit juice including
contamination by toxicants. In addition,
membranes are also applied for removal of
yeasts and suspended solids in fermented
plant beverages (FPBs) for long term
storage with good quality. Membrane
filtration is a process that uses pressure
to allow water or solute to pass through
the pores of the membranes while dirty
particles with sizes greater than the pore
size cannot penetrate and remain on
the membrane. This research produced
a membrane microfiltration (MF) system
from ceramic made from alumina as the
main raw material which has an average
pore size of 0.3 µm and can withstand
pressures in the range of 20-80 psi. The
prototypes of the ceramic MF were hollow cylinders and the dimensions were
10-52 mm in diameter, 100-250 mm in
length, and 3-10 mm in thickness. The
cylinders were strong and of good
quality with a smooth texture.
The porosity of the prototype
cylinders ranged from 48 to
55% and the pore sizes were
0.3-1 µm with the ability to
remove pathogens, bacteria, suspended solids, and
various contaminants from
liquids such as water and
FPBs.

124

Innovation for the Mankind

Researchers in our team
had extended the ceramic membrane MF for practical use by
placing it within a PVC tube and
housing to form a module. This
invention with a single cylinder is
given the name “Filter for removal
particles in water” (petty patent
number 6092). In addition, the
ceramic materials with specific
properties inside the filtration
cylinder were also registered for a
petty patent number 6642. After
that it was developed to have
three filter cylinders in one module
to produce drinking water in a
household and also by increasing
the filter size and filtration to
produce potable water for a
community. The ceramic MF has
also been used for the removal
of yeasts and suspended solids in
FPB products.
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content, pH, total acidity, elements including
antibacterial and antioxidant activities of FSB
before and after filtration including storage
changed slightly (p > 0.05). The results of the
sensory test using the Hedonic test found that
all FPB products after filtration gave significantly higher scores (p < 0.05) in the overall
acceptance than before filtration due to their
greater clarity. The ceramic membrane filter
was scaled up to have 3 filters in one module
for use in small and medium-sized enterprises.
The advantages of using the ceramic
membrane are the fine texture with an
average pore size of 0.3 µm and a long shelf
life for 3-5 years. It is strong, easy to clean
and operate, and is resistant to high acidity
in FPB products including resistance to microbial degradation. In addition of filtration, it
can be used to produce safe water, to treat
wastewater, and in the beverage industry to
produce fruit juices, wines, beers, and FPBs
as well as probes for electrical devices and
sensors. Hence, it has various applications
related to filtration both in the community
and industry.

The principle of this filter module works
by placing a ceramic filter(s) and housing inside
of a PVC tube or stainless steel tube. The outside tube has a connection for the inlet feed
from a pump. This is ready for filtration with
various applications such as water and FPBs as
previously described. The use of microfiltration
ceramic membrane found that filtration removed all yeast from the fermented seaweed
beverage (FSB) and no detection of yeast or
foodborne pathogens throughout storage
time for 6 months under room temperature.
Total sugar, GABA (gamma-aminobutyric acid)
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Nano Cup &
Smart White :
Coating Innovation

The binding of liquid on container surface involves directly with
the wettability and surface roughness.
The researcher observed the liquid droplets on lotus leaves as
they form spheres. Such a container surface was designed based on
liquid surface interaction for rubber latex cup innovation.
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Nano Cup
The major pain in rubber
plantations is the huge loss of
field latex during the harvesting
process. Million of tons of latex
have been lost due to its sticky
nature. Natural rubber is used in
many applications and causes the
same pain from the view point of
other industries. The result is a
loss of millions of Thai baht due to
the lower quality of latex. Rubber
possesses a physical property that
is hard to overcome. It spreads out
all over the area of many kinds of
substrates. For each type of latex
collecting cup, the latex never
completely pours from the cup.
There will always be about 2-5
grams of dried rubber left behind
after harvesting. The accumulation of dried rubber leads to the
collection of dirt that affects the
volatile fatty acid (VFA) value. The
latex turns bad in a relatively short
time with a high VFA value.

From the laboratory to rubber
plantation

Upstream of latex and its qualification

Research on the latex repellent was patented in 2014. An
excellent implementation of the
research led to the award “Research for Community” in 2014
from Prince of Songkla University.

After launching the Nano
cup, several tests of the quality of
the field latex were demonstrated
by the VFA value which was 10
times lower than anytime earlier.
Wonnatech Co.,Ltd. was sponsored
by the National Inovation Agency
in the following year to increase
the production of Nano cups and
related chemical products. When
the project finished, the Nano cup
was presented at an Exhibition
of SME innovations in Bangkok
and the use of the Nano cup was
demonstrated.

Wonnatech Co., Ltd. asked
for permission to commercialize
the research and has launched a
product called the “Nano cup”

Low surface energy of the
surface is the key role. In order to
obtain low suface energy the right
combination of anions and cations
has been investigated.
Subsequently, 60−65%
of water in latex that includes
30−35% of rubber particles and
other substances has served as
a repellent. The latex-repellent
should be coated properly on a
rough substrate with a low surface
tension. Dropping of the latex
must be greater than 160°.

Dr. Chalongrat Dangngam
E-mail: chalongrat.d@psu.ac.th
Faculty of Science
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Smart White
A spray called Smart White
is a perfect match for your white
sneakers when wearing a dress of
any color. No more worries and no
more dirty white shoes as long as
you keep Smart White with you
at home, school, and office, and
in the park or camping.
More than just waterproofing
There are so many waterproofing products in the market.
More than just waterproofing is
a self-cleaning mechanism which
is desirable for most applications.
Superhydrophobicity is the key.
Under superhydrophobic coating
conditions, a drop of water forms

at an angle of 150° or more upon
the substrate. The surface tension
is now much lower than that of
water. A tilt of its substrate or an
extra force will easily initiate a
slippery movement.
Under a combination of a
group of appropriate atoms with
the chosen nanoparticles at the
right time and concentrations of
all ingredients, the Smart White
spray is produced. Coating the
materials with a very fine layer of
the Smart White will behave like
a lotus leaf. The appearance of a
water drop on it is shown in the
picture above.

From the lab to the market
The superhydrophobic
coating has been patented and the
patent rights were transferred to
Prince of Songkla University. The
Wonnatech Co., Ltd. has asked for
permission to commercialize the
product. An up-scale production
of superhydrophobic chemicals
has begun to target those white
shoes or sneakers. Guaranteed by
Regional and National Awards:
2016 MOST Innovation Awards,
2016 STSP Awards, and 7 Innovation Awards 2017.

Assoc. Prof. Dr. Nantakan Muensit
E-mail: nantakan.m@psu.ac.th
Faculty of Science
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Plant Root Camera
PSU-ARDA Minirhizotron®

Concept and design
PSU-ARDA Minirhizotron® is a portable
device for plant root study with a non-destructive method. Root dynamics (i.e. production,
turnover, and lifespan) can be monitored
repeatedly in the long-term. This leads to enhancements by optimizing acquisitive resources
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such as water and plant nutrients. This is beneficial for the management of fertilization and
irrigation. The investigation of plant physiology
and plant pathology can be implemented by
this visualized system.

Innovation for the Mankind

HOW TO USE
For continuous in-situ root
monitoring on living plants under
field conditions, a transparent
acrylic tube is installed within the
study site prior to the study of fine
root dynamics. A suitable lag is
advised before root observation is
commenced to allow for root density equilibrium and root process
at the soil-minirhizotron interface.
The device is then inserted into
the transparent acrylic tube and
the camera can capture images
quickly at the interval depths. The
acquired images can be recorded
to folders and the root images
can be analyzed with Root Image
Analysis (RIA) software.
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Novel benefits
PSU-ARDA Minirhizotron®
is a suitable device for in-situ
plant root investigation especially
root dynamics in agricultural and
natural agroforestry systems, and
can be operated under various soil
conditions (e.g., paddy field, slope
area or flooded sites). Various
benefits will be realized.
- Optimizing water and nutrient use
- Precise tracking of root development under various environmental
conditions
- Field management plantations
and control of soil borne pathogens
- Improving plant productivity
- Integration on agricultural ecosystem
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SPECIFICATIONS
Image resolution: 640 x 480
Capture speed : 1.20 min/panel
Interface: USB
Power supply: Laptop/Portable battery
Software interface: RIA (Window 7/64 bit)
Dimension: 10 cm diameter × 100 cm length
Weight: 1.5 kg
Patented: 12535

Award
Gold Medal, Leading Innovation
and Diploma from Kaohsiung
International Invention and
Design EXPO 2015, Taiwan

Assoc. Prof. Dr. Sayan Sdoodee
E-mail: sayan.s@psu.ac.th
Faculty of Natural Resources
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Bacillus subtilis
Bio-Agent

for Safe

and Quality
Vegetables
Nowadays hydroponic vegetables have
become one of the trends for clean food as Thai
people become more concerned about exercising, health, and a better lifestyle. We often see
hydroponic vegetables in the supermarket at
more affordable prices. Numerous hydroponic
farm owners have increased public awareness by turning their farms into restaurants.
Nevertheless the risk of chemical pesticides
is one of the big problems in vegetable production and consumers are still asking for
less harmful vegetables to serve as preventive
medicines or functional food for a healthy life.
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There is a growing concern
about the safety of the hydroponic
vegetable production process and
yield. The researchers from the
Faculty of Natural Resources, Faculty
of Economics and National Biological
Control Research Center, Southern
Regional Center, Prince of Songkla
University have invented a Bacillus
subtilis bioagent (BSB) developed
for chemical pesticide substitution
which provides effective control
of root rot and leaf spot diseases.

These diseases are severe
problems in all stages of hydroponic
vegetable cultivation.
The BSB contains the
active ingredients of Bacillus subtilis Lpdd3-1 which is isolated
from soil as effective bacteria for
controlling root rot caused by
Pythium spp. and leaf spot caused
by Alternaria spp. BSB is stable for
two years at room temperature. It
is conveniently applied, provides
economical benefits, promotes
vegetable root system growth, increases disease resistance, without
affecting nitrate accumulation to
produce pathogen-free vegetables
that stay crispy fresh for a long
time, and without a bitter taste.
The remaining nutrient solutions
without contamination in the production system can be applied as
a nutrient source for other plants.
Thus, the residue fertilizer has no
effect on the environment.
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BSB was processed under
a reliable, systematic, academic
research program. Empirical acceptance was demonstrated from the
national and international awards.
From the safe and efficient use
since 2015 instead of pesticides,

BSB is an attractive bioagent for
hydroponic farmers in both the
prevention and control of root
rot and leaf spot. BSB had been
applied for hydroponic vegetable
production in all regions of Thailand.

Assoc. Prof. Dr. Ashara Pengnoo
E-mail: ashara.p@psu.ac.th,
pashara2000@yahoo.com
Dr. Chutharmard Kaewman,
Asst. Prof. Sirirat kiatpathomchai,
Ms. Prattana Attamanee and
Mr. Pathompong Wonglieng
Faculty of Natural Resources
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Zinc Field Test Kit to
Improve Rice Quality

“

and Increase Rice Yield

Rice is a significant economic
crop of Thailand and around
half of Thailand’s cultivated
land is used for rice plantations.
However, the average rice yield
per rai (Thai unit of measurement
equivalent to 0.16 hectare) in Thailand is very low. The conventional
technique to improve yields relies

138

on the use of chemical fertilizers
that result in high costs to farmers.
Although chemical fertilizers can
enhance rice growth, prolonged
and excessive usage can negatively
affect soil fertility. Another issue
that is often overlooked by farmers
is zinc deficiency. Zinc is a major
component and activator of several

enzymes involved in metabolic activities in both photosynthesis and
conversion of sugars to starch, as
well as in the resistance to infection by certain pathogens. When
zinc is inadequate, rice yields are
reduced and the quality of rice
grains is frequently impaired.
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One cause of zinc deficiency in rice plantations is negligence
to re-add zinc to soil after many
harvest cycles. Prolonged use of
NPK fertilizer can also be another
factor of zinc deficiency since it
increases the concentrations of
soluble phosphorus and bicarbonate ions, which chelate zinc
and reduce its bioavailability to

rice plants. When zinc deficiency
occurs, rice yields are reduced
and their quality is also impaired.
In cases of severe zinc deficiency,
growth of the rice plant is stunted
and the leaves are visibly twisted
and ragged. A zinc deficiency in
soil also results in zinc deficiency
in rice grains, which directly affects
the health of consumers. Children

with zinc deficiency have impaired
immune systems and pregnant
women with zinc deficiency are
at a higher risk for both delayed
physical and mental development
of the fetus. Therefore, zinc level
monitoring with a zinc-soil test
kit is very important and has
wide-ranging implications and
effects.
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Through the combined use
of the zinc-soil test kit and biozinc fertilizers, plans to restore
soil quality can be effectively and
efficiently implemented. This will
result in a better quality of rice and
therefore increase the rice yields.
Our knowledge has been transferred to domestic farmers over
65 times and it has been utilized
in rice plantations in 17 provinces
of Thailand.
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“

In addition, this research
work was officially licensed
and commercialized by
MSO Bio Industry Co., Ltd.,
(IP numbers 7073, 10373 and
1301004967) on March 28, 2015
for a period of five years. MSO
Bio Industry Co., Ltd. is selling
the kit both domestically and
internationally.

Highlights of the zinc-soil test kit are:
It is the world’s first zinc-soil test kit that can be exported to agricultural countries such as Indonesia, Malaysia, Philippines, Vietnam,
Myanmar, India, and Pakistan.
Since it is made in Thailand, it is inexpensive and reduces expensive
imports from overseas.
It is easy to use as it is portable and it gives fast results that are easy
to interpret.
It is environmentally friendly with non-toxic reagents.
It gives a qualitative analysis for zinc at different concentrations
without the need of a calibration curve.
It is highly accurate compared with the standard method (Inductively
Coupled Plasma–Optical Emission Spectrometer, ICP-OES).
After zinc deficiency occurs, farmers can improve soils by using biozinc fertilizer to restore the soil quality. This will result in better rice
quality, increased rice yields, and reduced cost of rice production.
The kit Increases the self-esteem of Thai farmers and they become
self-reliant in using the zinc-soil test kit. It also empowers them to
solve problems on their own.
The kit can be manufactured cheaply using commonly available
instruments.

Asst. Prof. Dr. Warakorn Limbut
E-mail: warakorn.l@yahoo.com
Asst. Prof. Adul Tiengchanya,
Assoc. Prof. Dr. Proespichaya
Kanatharan,
Assoc. Prof. Dr. Panote Thavarungkul
and Dr. Klairung Samart
Faculty of Science
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Patent and petty patents
Petty Patent: “Zinc test kit for Para-rubber tree latex”, IP number 7073.
Petty Patent: “Zinc field test kit for soil and fertilizer”, IP number 10373.
Patent: “Zinc field test kit for Para-rubber tree latex”, IP number 1301004967.
Patent: “The process of increasing the zinc concentration in rice gain”,
IP number 1601007080.

Awards
Winner MOST Innovation Awards 2015, Regional Science Park Innovation Day 2015 (RSP Innovation Day 2015), Ministry of Science
and Technology, Thailand.
Special Award from Association of Polish Inventors and Rationalizers, 43rd International Exhibition of Inventions Geneva-Geneva
Inventions 2015, Switzerland.
Silver Medal Award, 43rd International Exhibition of Inventions
Geneva-Geneva Inventions 2015, Switzerland.
Diploma Certificate for the success of an innovation from Qatar,
43rd International Exhibition of Inventions Geneva-Geneva Inventions 2015, Switzerland.
Winner STSP Innovation Awards 2015, Regional Research Expo
2015, Thailand
Special Prize “Zinc field test kit to improve quality of rice”, Inventors’
Day 2015, National Research Council of Thailand (NRCT), Thailand
Gold Medal Award, 2014 Kaohsiung International Invention Exhibition (KIE 2014), Kaohsiung, Taiwan.
Leading Innovation Award from International Intellectual Property
Network Forum (IIPNF), Kaohsiung International Invention Exhibition (KIE 2014), Kaohsiung, Taiwan.
Special Award from Indonesian Invention and Innovation Promotion
Association (INNOPA), Kaohsiung International Invention Exhibition
(KIE 2014), Kaohsiung, Taiwan.
Green Technology Research Exposition (GTReX) Gold Award from
Malaysia, Kaohsiung International Invention Exhibition (KIE 2014),
Kaohsiung, Taiwan.
Runner-up (2nd Place), True Innovation Awards 2014: The New Era
Season 2, Thailand.
Invention Award for the Year 2014 (Agriculture and Biology) Inventors’ Day 2014, National Research Council of Thailand (NRCT),
Thailand.
Silver Medal Award, Seoul International Invention Fair (SIIF) 2013,
Korea.
Special Award from Taiwan, Seoul International Invention Fair
(SIIF) 2013, Korea.
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“Health as a Bridge to Peace”

in Southern Thailand

The three southernmost provinces of Thailand namely, Pattani, Yala and Narathiwat (so-called
the Deep South) are socially fragile. The area has
drawn interest from experts in Peace and Conflict
Study around the world since the violence erupted
in 2004. It has caused over 6,000 deaths and over
10,000 disabilities. Although the level of violence has
declined, the profound conflict has not. Without proper
management, more waves of violence are likely to
take place.

PEACE is similar to HEALTH and they overlap in
many aspects. Health does not merely mean absence
of disease from an infirmity (which is negative health)
but it is a state of complete physical, mental, and
social well-being (positive health). Correspondingly,
peace does not merely mean absence of violence
(negative peace), but is a state of complete security, equity, justice, and harmony. Health cannot be
improved without peace. On the other hand, health
can be a tool of the peace process.
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To end violence, peace negotiations should not be confined
to meeting among the political and
military leaders, the so-called Track
I movement. Peace movement must
also be run by the elites, social
leaders (Track II movement), and
the grassroots people (Track III)
of both sides, who are innocent
by-standers directly bearing the
burden if the peace process fails or
attaining the peace otherwise. The
health professions can be viewed as
being in Track II, whereas people
in the community serve in Track III.
This report demonstrates attempts
and experiences in paving Track II
and Track III by different strategies.
The Institute of Research and Development for the South (RDH)
was set up on the Hat Yai Campus
of Prince of Songkla University in
2004, a few days before the mass
violence erupted. In response to
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the surging needs, the institute
was immediately transformed from
general health development to a
focal point for peace movement in
the region. Amidst the initial fear
and confusion of the local health
systems, RDH and local health
leading groups organized a series
of brainstorm meetings to handle
the situation. It was agreed that
the health systems should maintain
its altruistic philosophy, serving
health needs of the community
without prejudice and discrimination. On the other hand, neutrality
and security of the health personnel must be guaranteed. Health
systems are the pillar of peace,
which can prevent further damage
to the well-being of the people
from the violence and enhance
the social healing process until the
time of peace arrives.
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Several health indicators of
this region have been the worst in
the country. Ignorance of the people has led to poor self-care and
improper health service utilization. Delayed brain development,
malnutrition, and weak education
among the local children have resulted in poor competitiveness and
depleted future opportunities for
good jobs and income. The inequity and prejudice act as synergistic
fuels ready for massive violence.
Despite the threats to the personnel due to the violence, health services have improved steadily. The
health system has been the most
welcome public service by people
during the conflict period. The percentage of births at the hospitals
and the number of outpatients
increased although improvements
in vaccination coverage and the
nutrition programme were not
satisfactory. Local health systems
are run by personnel from both
ethnic groups. This unity is a
foundation for harmony in the
community.
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In addition to strengthening the
health system, RDH has initiated
the Deep South Coordination Center (DSCC) to monitor the level of
violence and assist the victims. The
center was first established at the
Faculty of Science and Technology
on PSU Pattani campus and gradually expanded to Princess of
Naradhiwas University and Yala
Nursing College. With these networks, academic groups and local
civil society were consolidated.
Resources were mobilized to assist the victims and their families.
Examples were the provision of
temporary shelters preventing the
threat of violence, relocating the
schools for the children of victims,
and finding suitable jobs and
income earning methods. Regular
visits by the DSCC team empowered
several families of the victims.
They eventually formed self-help
groups to overcome their difficulties. Subsequently, they transited
from the assistance recipient side
to the giver side.
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The health network and
DSCC were the first two mechanisms of peace movement. The
third was the Graduate Volunteer
Programme (GVP). This strategy
was formulated to overcome the
problems of all preceding field
research activities that were halted
by the threat of violence which
disconnected the local university
from the surrounding communities
and depressed the working morale
of academia. Recent university
graduates are trained to be agents
in change of a community. These
volunteers are trained to work in
the community to assist people
in forming active groups to solve
their own problems. The training
program increases volunteer competence in communication and
community organization. These
volunteers also act as mediators
between the academic staff who
can provide technical assistance
and the villagers who are the real
actors in problem solving.
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The fourth mechanism is
to strengthen the research of the
small academic institutions in the
areas. RDH set up community research networks with various universities and colleges in the Deep
South. Funds were mobilized to
support community research and
development. An active research
forum was created for information
and experience exchanges. There
are also workshops for analysis and
publication. Doctoral scholarships
were provided to young academic
staff, whose theses were related
to the Deep South issues. With
more field research, the region is
no longer a ‘No-man’s land’. Research activities have directly and
indirectly replaced the darkness of
mystery with understanding and
aspiration.
The last key element was
the international peace move-

ment. Southern Thailand and Aceh
Province of Indonesia share similarities in geographic and historical
backgrounds. The conflict in Aceh
around the turning millennium led
to some ten thousand deaths and
casualties, which was approximately two times of what has occurred
in the Deep South. Aceh violence
was stopped by the tsunami at the
end of 2004 but the violence in the
Deep South remains unsolved. In
late 2005, the Director of RDH led
an academic team from the Deep
South on a visit to Aceh, where
the effects from the tsunami disaster remained overwhelming.
After connecting with a group of
mid-level leaders of Syiah Kuala
University, the team prepared a
proposal which was subsequently
funded by the Rockefeller Foundation and Robert-Wood-Johnson
Foundation. The activities covered

by the grant included exchange
visits of human resources of different levels from the top academic
leaders to villagers who were
identified as the local wisdoms.
Scholarships were given to support
young academic staff personnel
for Master and Doctoral studies
at PSU in various disciplines. Community volunteers were trained to
support health development. Field
work in Community Nursing was
incorporated into the Nursing curriculum. Agricultural technologies
were transferred to solve the problems of the Acehnese farmers such
as banana diseases. Collaborative
sociological research was conducted to document the mechanism
of mental trauma. These international collaborations mutually
strengthened academic capacity
and promoted long-term peace.
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For final reflection, by
the end of the fifth decade of
PSU, the condition of the Deep
South has improved. The levels
of violence and prejudice have
declined although the underlying
conflict has not been eliminated
as the roots of the problems are
still intact. Prince of Songkla
University has navigated through
the stormy sea of the Deep South
disaster. The University and her
alliances have used this crisis
as an opportunity to learn and
contribute to the society. Within
various risky conditions, the peace
networks have calmly and thoughtfully made several concerted
moves. PSU has gained social
capital, resilience, and academic
strength. The university should be
proud of passing through its fifth
decade. Yet it must be ready to
face future challenging problems.
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Prof. Dr. Virasakdi Chongsuvivatwong,MD
E-mail: virasakdi.c@psu.ac.th

Asst. Prof. Dr. Metta Kuning,
Asst. Prof. Piya Kittawon,
Supat Hasuwannakit MD, Vorasith Sornsrivichai MD,
Asst. Prof. Angkana Thearamontree DDS
and Ms.Wallpa Thakan
Institute of Health Research and
Development for the South (RDH)
Faculty of Medicine
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