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Background
Coating  pond  liner  with  creamed  concentrated  natural  rubber  latex

(CCNRL) compound shows  high potential to be use in agricultural sector as the
source for water supply in dry season. This coated pond can also be applied in
other  applications  i.e.  waste  water  treatment  pond,  storage  water  pond  for
livestock or power generation, aquaculture facilities etc. The first CCNRL com-
pound coated pond with a capacity of 45,000 liters was built in the Rubber
Estate Organization, Thungyai, Nakhon Si Thammarat since 2008. The pond is
still in a good condition which able to retain water throughout the year. The
larger pond size with a capacity of 350,000 liters, as the water supply source for
rubber industry, was done with the cooperation of U.S. Bo Thong International
Limited, Bothong, Chonburi. It has been built since April 2011. The coated pond
with reinforced with two layers of cotton fabric is still in a very good condition.

Procedure
CCNRL compound is prepared and maturated before use. The coated

pond liner is reinforced with 2 layer of cotton fabric. The first step is to prepare
the area for constructed the water pond. The first layer of cotton fabric is laid
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down. The compound is consistency coated onto the cotton fabric. The second
layer of cotton fabric is again laid down after the coated compound was set.
The compound is then consistency coated on top of the second cotton fabric
layer. The coated pond is left at room temperature till it fully vulcanized.

(1) Preparation the area for constructed
the water pond

(2) 1st layer of cotton fabric is laid down

(3) CCNRL compound is spray (4) 2nd layer of cotton fabric is laid down

(5) CCNRL compound is then again spray (6) The coated pond is left till it fully
vulcanized
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The improvement of uniformity of solid tire

Charoenyut Dechwayukul, Wiriya Thongruang,
Kanadit Chetpattanannondh, and Veerachai Khow-ean
E-mail: dechwac@gmail.com

In  Thailand,  a  manufacturer  of  solid  tire  using  with  forklift  truck  has
problems about tire’s quality. First, there are centrifugal force and stiffness un-
balances about rotating axis. These causes forklift instability and vibration during
running. There are unbalances in solid tire due to the absence of the uniformity
of cross section shape about rotating axis. Second, the manufacturer doesn’t has
method  and  equipments  to  inspect  the  unbalances.  The  objectives  of  this
research are then 1). figure out the manufacturing process that can control the
uniformity of solid section shape about rotating axis in order to improve balances
2). design, construct the equipment and figure out the method to inspect the
unbalances. In this research, the new rubber sheet roller is first designed and
constructed in order to control the asymmetric of inner shape about rotating axis
during rolling. And then the others process also proposed such as process of
precure, preform and wrapping with fiber sheet for inner section. Then, the solid
tires from each process are tested uniformity and balance such as the roundness,
inner shape uniformity, rotating balance, stiffness balance and vibration response
compared to other standard solid tires. It is found that the process of wrapping
with fiber sheet has problem due to debonding between inner and outer section.
The results show that the uniformity of inner solid section shape is increased by
the new process. And it also improves the balance and reduce vibration of solid
tire approaching to other standard solid tire. Recent, the manufacture selects the
practical process which is using only new rubber sheet roller because it is not
necessary to change the existing process much.
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Figure 1.  Inner shape non-uniformity of solid tire

Figure 2. The new rubber sheet roller

Figure 3. Unbalance test to verify shape uniformity
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Simple technique for tetramethylthiuram disulfide in
natural rubber concentrated latex

Wilairat Cheewasedtham, Asst. Prof. Dr.
Department of Science, Faculty of Science and Technology,
Prince of Songkla University, Pattani campus, Pattani 94000 Thailand
E-mail address: wilairat.psupattani@gmail.com

Tetramethylthiuram disulfide (TMTD), a fungicide, is used together with
zinc oxide as preservatives in low ammonia natural rubber concentrated latex.
In the production of latex products, TMTD is added again in order to accelerate
vulcanization process. The dipped latex product producer may lose some of their
products, if TMTD is added at too high concentration since the concentration of
TMTD in raw materials is not known. Moreover, TMTD is also known as a
precursor for carcinogen like nitrosamine. TMTD should not be detected in raw
latex material for production of products like baby teats or pacifier. Formerly, the
proper concentration of TMTD in latex could not be determined at the concen-
trated latex factory, because of expensive instrument must be employed. In order
to produce good quality latex with known amount of TMTD, a simple and reli-
able determination method is necessary. In our study, a test kit for TMTD deter-
mination in latex has been developed. The determination technique is based on
complexometric reaction. The method can be performed by laboratory worker in
only half an hour, instead of 2 to 3 days with expensive high performance liquid
chromatographic technique. The analysis cost per sample is nearly ten times less
than that of HPLC. The method is also found to be an accurate and precise
method. The test kit for TMTD determination is now available in Thailand.
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Loosing foam for packaging prepared from
cassava starch and natural rubber

Wannapa Chumeka and Varaporn Tanrattanakul
Bioplastic Research Unit, Faculty of Science, Prince of Songkla University

Polymeric foam is one of the most widely used products. Typical com-
mercialized  foam  is  made  from  polystyrene,  polyethylene  and  polyurethane.
These polymers are not biodegradable and it takes long time for degrade them
resulting in environmental problems, especially waste management. The wrong
waste management affects ecological system including air, water and soil. Cassava
starch is an alternative raw material to produce plastic products. It is produced
from renewable resource, abundant and cheap. Starch foam is biodegradable but
it is very brittle owing to its intrinsic property. In order to reduce the brittleness,
natural rubber was applied to the starch foam.

It is found that the addition of natural rubber in the cassava starch foam
significantly increase the impact strength. Furthermore, this foam could be bio-
degraded by burial soil testing for 16 weeks. As a result, this starch/natural
rubber foam is highly potential bio-based polymeric foam for packaging applica-
tion.

Figure 1.  Sample preparation
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Figure 2. Micrographs of starch/NR foams
containing different NR contents:
(a) 0%, (b) 13% and (c) 26%.

Figure 4. Foams before and after soil burial test-
ing: (a) before testing, (b) 13% NR after
16 weeks and (c) 26% NR after 22
weeks.

Figure 3. Effect of NR content on Izod impact
strength tested at different relative
humidity.

Figure 5.  Some applications of polymeric foams.
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Biodiesel: Energy for the Community

Gumpon Prateepchaikul, Assoc. Prof.
Energy Technology Researech Center, Faculty of Engineering,
Prince of Songkla University, Hat Yai, Thailand 90112.
E-mail: gumpon.p@psu.ac.th

Biodiesel, one of the alternative energy ,can be used as the petroleum
diesel fuel substitute. In Thailand, most of crude petroleum fuel used is imported
and over 10,000 million dollars is spent for this commercial fuel. Apart from this
petroleum based diesel fuel causes air pollution which affects the human’s health.
The advantage of biodiesel is the available raw material which can be obtained
within the country such as vegetable oil from oil crops; i.e, oil palm, jatropha or
even used cooking oil.  Therefore we can save money for importing the com+mercial
diesel fuel by using those vegetable oils as raw material to produce biodiesel. And
in consequence, air pollution from biodiesel is much less than pollution from
petroleum diesel.

The objective of community biodiesel system is to contribute this techno-
logy to the communities and teach people in the community who would like to
produce biodiesel from available vegetable oil (palm oil or used cooking oil) in
his community for self using or selling in his community. The system is designed
with appropriate size for small community and the system is simple to operate.
Even the people who has zero knowledge in chemistry can operate this system
within one day of training. Moreover, the energy technology research center also
designs a 5 liter batch biodiesel production unit which is a appropriate size for
a household that can produce biodiesel for themselves from used cooking oil.
The research center also design the biodiesel production system for the school
for education purposes.
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40-liter continuous 2-stage biodiesel production system from high free fatty acid
crude palm oil

50 liter-biodiesel production unit from
used cooking oil

100 liter-biodiesel production unit from
used cooking oil

100 liter-2-stage biodiesel unit from high
free fatty acid oil

Small scale biodiesel production unit for
education purpose
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Cost effective passive sampler
for volatile organic compounds monitoring

Proespichaya Kanatharana, Assoc. Prof. Dr.
Panote Thavarungkul, Assoc. Prof. Dr.
Chongdee Thammakhet, Dr.
Trace Analysis and Biosensor Research Center
Prince of Songkla University, Hat Yai, Songkhla 90112 Thailand.

A laboratory-built passive sampler was developed as a simple and cost
effective device for monitoring volatile organic compounds (VOCs) in ambient
air. Glass bottles packed with 75 mg of activated Tenax TA were used.  After
exposure, the target analytes were desorbed from the adsorbent by a laboratory-
built thermal desorption device before analysis with GC-FID. The developed
passive samplers were validated with BTX standard gases and the results showed
an excellent agreement between the calculated and the detected concentration
of BTX.

Benefits of the developed passive samplers
- Simple and inexpensive devices and materials were used, resulting in

an extremely low sampling cost (only 10 Baht for each sampling) and a possi-
bility of large scale monitoring of VOCs.

- An inexpensive thermal desorption device was also developed in our
laboratory using a soldering iron inserted in a brass block.
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A water filtration system made
for the laboratory-made porous ceramic filter

Darunee Bhongsuwan1,3,*, Tripob Bhongsuwan2, and Prasert Prittikanee1

1Department of Material Science and Technology, PSU.
2Department of Physics, PSU.
3Membrane Science and Technology Research Center, PSU.
Contact e-mail: Darunee.b@psu.ac.th

The objective of this work is to construct the cross-flow and dead-end
type water filtration system which is built for use with our own laboratory-made
porous ceramic filter. The smaller sized porous ceramic filter has a diameter of
19 mm and 260 mm long whereas the bigger sized one has the 50 mm diameter
and 245 mm in length. The porosity and mean pore size of the ceramic are 51-
57% and 0.1-0.6 micron, respectively. Housing is made from SS-304 for high
pressure and from PVC for a lower pressure filtration. A booster pump used to
supply pressure for a cross-flow arrangement works very well in a 0-80 psi
which is in a range of micro- to ultra- filtration tests. Fine particle rejection tests
were performed using bentonite colloidal suspension of particle sizes < 0.1
micron and concentration of 2126 mg/l. The result shows the 97-98% rejection
efficiency with a permeate flux of 61-26 l/m2h.
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Figure 1. Tubular-shaped porous ceramic
produced in our laboratory.

Figure 2. Cross-flow micro- ultra- filtra-
tion apparatus built for use
with tubular porous ceramic.

Figure 3. The SEM images of the top surface of the laboratory-made porous ceramic
(x 5,000).

Figure 4. The SEM images of the bottom
support surface (x 5,000).

Figure 5. The SEM images of the cross-
section view (x 2,500).
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Synthesis of TiO
2
 films coated on porous materials

using for air cleaner

Kornkanok Ubolchonkate1,Lek Sikong1*, Tienchai Tontai2
1Department of Mining and Materials Engineering,
Prince of Songkla University (PSU), Hat Yai, Thailand
2Department of Chemical Engineering, Faculty of Engineering,
Mahidol University, Salaya, Nakornpratom, Thailand.
*NANOTEC Center of Excellence at Prince of Songkla University, Thailand.
*Corresponding Author: lek.s@psu.ac.th

In this study, porous Ag doped TiO
2 
films on glass fiber roving using for an

air purification were prepared by sol–gel and dip coating methods. Introducing
triethanolamine (TEA) intoTiO

2
 sol followed by calcinations was considered to

prepareTiO
2
 porous film. Triethanolamine is an organic compound, non-toxic at

low concentration, low cost and it is commercially used in the manufacture of
cosmetics and skincare such as hand wash gel. TEA results in an increase in
porous structure of TiO

2
 film (Fig.1) and it has more significant effect on reduc-

tion of anatase crystallinity, leading to a decrease in crystallite size of TiO
2
. One

effective way to improve TiO
2
 photocatalytic activity is to introduce metal ions

into TiO
2
 such as Ag. The continuous reactor for degradation formaldehyde gas

has been set up using as prepared porous films and photocatalytic kinetic reaction
has also been investigated. Ag acting as photogenerated electrons trapping sites
prevents the electron-hole pairs recombine rapidly after photo-excitation leading
to enhancement of photocatalytic activity. The mechanism of Ag+ on decomposi-
tion of formaldehyde is proposing that:

2Ag+ + HCHO + 3OH-  2Ag + HCOO- + 2H
2
O (1)

In case of formaldehyde degradation by TiO
2
 or TiO

2
 composite films can

be written as:
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HCHO + OH·  HCO·+ H
2
O (2)

HCO· + OH·  HCOOH (3)
HCOOH + 2h+  CO

2
 + 2H· (4)

Figure 1. AFM images of (a) pure TiO
2
,

(b) TiO
2
–Ag, (c) TiO

2
–TEA

and (d) TiO
2
–Ag–TEA films.

Figure 2. XRD patterns of a) pure TiO
2
,

b) TiO
2
-Ag, c) TiO

2
-TEA, d)

TiO
2
-Ag-TEA  and  e) non-

coating.

Figure 3. SEM images of a) non-coat-
ing, b) TiO

2
-TEA and c) TiO

2
-

Ag-TEA coated on fiber glass
roving.

Figure 4. Photocatalytic degradation of
HCHO as a function of UV
irradiation time

Figure 5. The TEM micrographs
of TiO

2
-5Ag after calci-

nations
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Gas Induced Semi-Solid (GISS) Technology

Jessada Wannasin, Ph.D., Assoc. Prof.
Department of Mining and Materials Engineering, Faculty of Engineering,
Prince of Songkla University, Hat Yai, Songkhla, 90110 Thailand.
E-mail: wjessada@eng.psu.ac.th

Over 30 years since the invention of semi-solid metal, two semi-solid
processing routes have been used: thixocasting, which has higher operation costs,
and rheocasting.

This is more advantage over thixocasting because rheocasting develops
the semi-solid slurry from the molten produced in a typical casting machine (die
casting, squeeze cating etc.)

Gas Induced Semi-Solid (GISS) is a rheocasting approach for semi-solid
metal processing by using gas bubbles to provide agitation during solidification.
Gas bubbles are injected through graphite diffuser into the melt above the
liquidus temperature for a few seconds until the target solid fraction is reached
(depending on the part size and alloys). Then, the bubbling is stopped, graphite
diffuser was removed and the melt forms globular structure.

The advantages of semi-solid casting are as follows:
- Less porosity because of less turbulent flow
- Higher mechanical properties from heat treatment
- Parts can be machined, welded, and anodized
- Increased die life
- Shorter cycle times
- Thick and large components can be cast
Gas Induced Semi-Solid (GISS) was invented by Dr.Jessada Wannasin,

Dr. Martinez and Prof. Flemings at Massachusetts Institute of Technology (MIT) in
2002 and has been developed by Dr. Jessada and his research team at the
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Department of Mining and Materials Engineering, Prince of Songkla University,
Thailand.
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Health care monitoring
using wireless sensor networks

Wannarat Suntiamorntut, Jirasak Ruksachum, and Sunisa Julrat
Department of Computer Engineering, Faculty of Engineering,
Prince of Songkla University, Hat Yai, Songkhla, 90112 Thailand
E-mail: wannarat@coe.psu.ac.th

As the number of elderly people or patient in Thailand has been increas-
ing recently, the nurse or professional health care workers are not enough. In
some cases, there is necessary to monitor the patient closely. Therefore, the wire-
less sensor networks technology is proposed to monitor the patient’s or elderly
people vital sign such as heart rate, movement, body temperature, fall detection
and plug-in physical sensors.

Moreover, we also propose the elderly assistive living system which could
be deployed in a private house with a low-cost system. Our ubiquitous networked
system is the combination of wireless sensor networks, Wireless LAN (WLAN),
Mobile Phone and RFID technology. A fall detection sensor node is also intro-
duced in this paper. Apart of monitoring and fall detection, the home automa-
tion has also been integrated to help the elderly become comfortable with our
system. The proposed system can be expanded to use as a behavior learning
system in the future because all activities are kept in the Google calendar. In an
emergency situation, the alarm system will directly report to the hospital or every
authorized people. Finally, the in-door tracking system is also applied to our
system to locate the position of the residents.

This paper has been published in 4th Joint IFIP Wireless and Mobile
Networking Conference, (WMNC) 2011, France. More information is able to
download from http://ieeexplore.ieee.org
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Wireless sensor networks for rubber orchard

Wannarat Suntiamorntut
Department of Computer Engineering, Department of Electrical Engineering,
Prince of Songkla University, Hat Yai, Songkhla 90112 Thailand
E-mail: wannarat@coe.psu.ac.th

Wireless sensor networks consist of several tiny embedded devices called
node. Each node contains processing unit, sensors, wireless RF module and
battery. The capabilities of node are able to communicate wirelessly in ad hoc
fashion, no infrastructure and low power. The sensing data will be forwarded
from node to node until it reaches the destination called based station to collect
the data.

In this research work, our in-house wireless sensor networks technology
has been deployed in the rubber orchard to collect the temperature, air humidity
and soil moisture in order to store the necessary physical information of rubber
for a further analysis. The information has been kept in the data base and is able
to predict the rubber diseases and the productivity. Moreover, the information is
also the microclimate information which is very useful for the study of climate
change in the future.
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Stem cells from teeth

Suttatip Kamolmatyakul, BSc., DDS., MSc., MPH., CAGS., DScD.
Department of Preventive Dentistry, Faculty of Dentistry,
Prince of Songkla University, Hat Yai, Songkla, 90112 Thailand
Corresponding author: suttatip.k@psu.ac.th

In our studies, we used stem cells from exfoliated primary teeth or perma-
nent teeth (orthodontic purpose, impacted third molars). Interestingly, the results
showed that our new invented chitosan scaffolds were not only nontoxic to the
stem cells but also promoted proliferation and growth of the cells. In addition,
the results from the animal studies using rabbits demonstrated no complications
in long term follow-up (up to 8 weeks). All rabbits had good healing and showed
no signs of distress with the scaffolds inserted in their skulls. Histological sections
of the skulls revealed normal healing and tissue regeneration increasing with time.
Therefore, our next step in chitosan scaffold development for tissue engineering
is a clinical trial to help cleft palate patients who have to suffer from many
operations over their life time. The ones who suffer most are those around 10
years of age, when they need a bone graft from their hip to be put in their
alveolar cleft region in order to facilitate eruption of their canine teeth. Using our
own invented scaffolds not only helps them avoid hip operations, but also helps
reduce the cost of materials by about 10 times from imported ones. Moreover,
the cost of the hospital stay decreases from 5 to 2 days, due to fewer operations.
This will help most of the cleft palate patients who happen to be born in low
socioeconomic status communities in terms of basic standards of life.
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The Movable Artificial Foot

Pruittikorn Smithmaitrie and Ugrit Chammarit
Mechanical Engineering Department, Faculty of Engineering,
Prince of Songkla University, Hat Yai, Songkhla 90112 Thailand
E-mail: spruitti@me.psu.ac.th

Benefit:
The trend of disability people who lost their legs is increasing due to

accidents, affliction and congenital disabilities. Generally, artificial feet available
in Thailand are being made as a fixed-ankle feet. This causes people with the leg
disabilities to walk difficulty. The moving-ankle artificial foot is able to improve
walking naturally but it is very expensive. Thus, the objective of this work is to
design and built a low cost movable artificial feet.
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Technology Description:
In this project, the movable artificial foot is designed to mimic natural

movement of the foot while walking. The main components of the foot system
consists of a motor, drive-and-lock mechanism, an incline sensor, a controller
and a battery. The movement of the artificial foot while walking is tested by
comparing with the natural movement of the real foot, simultaneously. The result
show the good walking synchronization and naturally mimic the foot movement.
Currently,  the  durability  of  the  movable  artificial  foot  prototype  is  being  test
according to ISO 10238 (the artificial foot testing). The primarily result shows
that the artificial foot system is able to endure the reaction force and fatigue over
200,000 cycles, but the general routine maintenance of loose bolts and nuts is
needed.
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The Hb extract for improving skin health

Rapepun Wititsuwannakul, Prof., Ph.D.
Department of Biochemistry, Faculty of Science,
Prince of Songkla University, Hat Yai, Songkhla 90112, Thailand.
E-mail: rapepun.w@psu.ac.th

Rubber trees (Hevea brasiliensis) are wounded almost everyday by tapping.
This repetitive wounding stress assists in signaling the tree to produce special
phytochemicals for facilitating rapid wound-healing and new tissue generation in
order to replace the old tissue damaged by tapping. It is conceivable that natural
rubber latex will be very rich in various phytochemicals (such as protease inhibi-
tors; organic acids: AHA, BHA and AA; carbohydrates: beta-glucan, sucrose,
fructose, quebrachitol; super antioxidant: ergothioneine; vitamin B2 and B5;
minerals: Cr, Cu, Mn, Se, Zn and tannins) most of which have from time to time
been included in expensive skin health care products from reputable “beauty
care” companies. An Hb extract, with a characteristic 1H-NMR spectrum (Fig.1),
was prepared from fresh latex serum. Upon applying this Hb extract onto skin,
according to the OECD Test Guidelines, no adverse effects were observed in
irritation and skin sensitization tests, using animal models. The microbial load of
the Hb extract was within the standard limits allowed by the FDA.  Moreover,
an Hb cream, containing 5 gm % of the Hb dried powder extract, was shown
to improve the skin health of several volunteers. After nine weeks of topical
application on their faces, 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 reduction of sebum level (53.1%)
(Fig. 2; Bars A, B, C and D, respectively). 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  (Fig.3; Bars E, F, G and H, respectively).



27

Figure 1. Typical  1H- NMR  spectrum of the Hb extract

Figure 2. Self-assessment data collected from 64 volunteers with facial melasma
(2 males, 62 females), after 9 weeks of  Hb cream application.

Figure 3. Self-assessment data collected from 36 volunteers with facial acne
(5 males, 31 females), after 9 weeks of  Hb cream application.
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Smile Feet

Sunton Wongsiri, MD., Assist. Prof.
Department of Orthopaedic Surgery and Physical Medicine, Faculty of Medicine,
Prince of Songkla University, Hat Yai, Songkhla, 90110 Thailand.
E-mail: joesunton@yahoo.com

Technology Description
Smile feet are Biomechanical Orthotics with Physical Pressure Release

Innovation (PPRI) and Memory Anatomical Foot-print Innovation (MAFI). For
PPRI, foot supports designed specifically for pressure releasing, comfort, support,
and weight redistribution in footwear. For MAFI, the special material are con-
structed to improve the arch and shape of foot as tailor made insole but simple
to use in fifteen minutes.

Benefit
There are four major key benefits.
1. Reduce pressure on the feet, reduce the pressure sore
2. Reduce foot pain and reduce fatigue for long day standing and walking
3. Reduce risk of plantar fasciitis that occur by repetitive pressure injury

of feet
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4. Protect heel injury from sport by shock absorption and increase jump-
ing power by energy return

About Author
Long before he became an inventor, Sunton Wongsiri was a Orthopaedic

surgeon for seventeen years. In 2010, he spent time to study and develop orthotic
for helping patients of heel pain. In 2012, he received the product design award
of 1st runner from National Innovation Agency (NIA).
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drn + medigel for intraoperative pressure ulcer
prevention

Nalinee Kovitwanawong, MD., Assist. Prof.1,
and Nattapong Nithi-Uthai, Ph.D.2,
1Department of Orthopaedic Surgery and Physical Medicine, Faculty of Medicine,
2Department of Rubber Technology and Polymer Science,
Faculty of Science and Technology,
Prince of Songkla University, Hat Yai, Songkhla, 90110 Thailand
Contact: nalinee_k2000@yahoo.com

Pressure ulcer is occurred from compression force between skin and
surface contacted especially patients who can not move by themselves such as
patients with paresis or polarized with anesthesia when doing operation.

drn + medigel made from polyurethane and covered with natural rubber,
modified for pressure force reduction between skin and this head pad gel.

With the collaboration of Assist Prof. Nalinee Kovitwanawong MD. and
Dr.Nattapong Nithi-Uthai PhD polymer science and engineering, developed this
material for pressure ulcer prevention.

Figure 1.  Pressure ulcer
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After invented drn + medigel head pad, the pressure force between 2
surfaces was measured by using FlexiForce sensor with the weight 7.2 kg. and
calculated the relation ship of signal and sensor-load compared drn + medigel
and normal pillow.

The data showed pressure of drn + medigel was reduced from 2.9 to 1.5
kg/cm2

Figure 2.  FlexiForce sensor

Then we used this head pad with 51 patients under went operation with
operative time more than 3 hours

- 35 patients (68.6%) had no skin changed
- 16 patients (31.4%) had minimal redness but recovered to normal skin

within 30-60 minutes
drn + medigel can reduce pressure force and reduce risk of pressure ulcer.

Figure 3.  drn + medigel

Figure 4.  drn + medigel with patient






