
VAEC-AR 06--30 

 

The Annual Report for 2006, VAEC 
 

212

IMPROVEMENT OF PROCESS FOR PREPARING                                   
AND TESTING HYDROGELS IN WOUND/BURN TREATMENT 

TO APPLY A LICENCE 

Doan Thi The, Pham Thi Thu Hong, Doan Binh,                                                                   
Tran Tich Canh and Nguyen Quoc Hien 

Research and Development Center for Radiation Technology 

Abstract: Hydrogel based on PVA/PVP/KC/CMC for burn wound dressing has been 
prepared by cross linking irradiation. The characteristics of the hydrogel such as gel 
fraction, mechanical properties, the equilibrium swelling degree in water and in pseudo-
extra cellular fluid (PECF), and the water vapor transmission rate (WVTR) were 
measured. The microbe penetration, burn-wound healing effects, skin irritation and 
sterility level of the hydrogel were tested and analyzed. In addition, a technology system 
for producing hydrogel in a 500 pieces/batch/4hr scale was designed.  

Introduction 

Hydrogel materials which are prepared from natural and synthesis hydrophilic 
polymers by radiation cross linking technique are suitable for burn/wound dressing. 
With its special characteristics, hydrogel dressing can cover all over the area of the 
wound, decrease the water loss of the wound surface, prevent it from microbial 
contamination, keep moisture and accelerate the healing process [1-3]. Hydrogel 
products are commercialized in lots of countries such as Poland with AQUA-gel, Japan 
with View gel, India with Hi-zel and Korea with Cligel. In Viet Nam, radiation 
processing has been applied as a suitable tool for formation of hydrogels from the 
decade of ninety of the last century at the Nuclear Research Institute and Research and 
Development Center for Radiation Technology. The researches had obtained certain 
results so far. In this study, a process of hydrogel preparation was improved; the effect 
of wound healing and skin irritation was estimated in animal. Based on, a set of 
document for applying clinical trial and license was established. 

Experiment 

1. Materials 

- PVA 217 Japan), Mw = 80.000, PVP (Germany), Mw =1.000.000, Kappa-
carrageenan (Philippine), Carboxymethyl chitosan (CMC) (US). 

- Deionized water 

- Marmots used for animal test (Pasteur Institute HCMC). 

2. Preparation of samples and irradiation 

Mixing composition of PVA/PVP/KC/CMC/demineralized water at the 
temperature of 80-90 ºC → Settling bubbles → Pouring at the plastic mould with size of 
10cm x 10cm x 0,2cm → Covering film → Packaging in PE → Co-60 irradiation 
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3. Study methods 

Gel fraction was defined s the ratio of the dried gel mass weight to the initial 
mass weight of the polymer. Gel (%) = (weight of dried gel after extraction/weight of 
initial polymer) x 100. 

Mechanical properties were determined with a tensile tester (Strograph V10-C, 
Toyoseiki, Japan) at a crosshead speed of 50mm/min according to ASTM D638.  

Swelling ratio in water and PECF is defined as the ratio of the water mass of 
swollen gel to the dry gels mass.  

Measurement of water vapor transmission rate (WVTR) was calculated by using 
the following formula: 

WVTR=(Wi-Wt)x106g/m2/h 

Where WVTR is expressed in g/m2/h. A is the area of bottle mouth (mm2); Wi 
and Wt are the weight of the bottle before and after placed in oven, respectively. 

Burned wound healing test on animals  

The test was done in 10 healthy marmots (550-600 grs) in compared with poon-
oil treated test. A wound 2cm in diameter was made in the skin on the back of marmot. 

Results 

In this work, the hydrogel was prepared from a mixture of PVA/PVP/KC/CMC 
by gamma ray irradiation. By choosing suitable formulation of ingredients of 
preparation, hydrogel for wound dressing was made. The hydrogel is suitable for 
covering and healing burn/loss skin wounds. The hydrogel with characteristics as 
following: 

The thickness (mm) 2  

Absorbed dose (kGy) 25 

Tensile strength at break (MPa) ASTM D638 0.12-0.18 

Elongation at break (%) ASTM D638 400-450 

Color Transparent 

Water vapor transmission rate (g/m2/h) 100-110 

Equilibrium water content (g/g)  8-10 

Skin stimulus None 

Sterilization (Vietnamese Pharmacopoeia III) Achieved 

The healing process is reflected by the reduction of the wound surface area. The 
healing process of the wound covered by hydrogels seems to be proceeded faster than 
that of the wound covered by poon-oil soaked gauzes. Furthermore, the surface of 
recovered wound treated with hydrgels were observed smoother than that of treated with 
gauzes and did not scar. 

Histological study which was done by microscope observation showed clearly 
the wound healing process in marmot skin. 
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Conclusions 

Hydrogels prepared from PVA/PVP/KC/CMC with the concentration of 
70/30/1.5/0.1g/liter shows some properties which can meet the requirements of an ideal 
wound dressing. For example, it’s absorb effectively the fluid, pleasant in touch and 
painless in removal, good mechanical strength, good transparency and can act as a 
barrier against the microbes.  

A technology system for producing hydrogels in a 500 pieces/batch/4hr scale 
was designed.  
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