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The main factors that delay wound healing of chronic wounds are low level of growth factors
and high level of exudate containing high amount of tissue destructive enzymes. This study aimed to
develop exudate absorbent-medical dressing that could solve these problems. Composite sponge of
chitosan and aluminum monostearate (Alst) containing asiaticoside (wound healing agent) was developed.
Alst was proved to be able to dissociate in acidic aqueous medium therefore had possibility to form ionic
complex with chitosan. Chitosan-Alst composite dispersions were prepared in 2% wiv lactic acid solution
and evaluated an effect of chitosan to Alst ratio and mixing time on the properties of the dispersions
namely pH value, viscosity and rheology, morphology and particle size of the dispersant. The pH value
and viscosity of the dispersion increased by chitosan amount. Particle size of the dispersant of the system
containing higher chitosan ratio was larger than that containing lower chitosan ratio, and the size increased
by mixing time. Chitosan-lactate (CL) and chitosan-Alst sponges (CLA) were fabricated using
Iyophilization technique. The sponges were further stabilized by dehydrothermal treatment (DHT). The
functional group alteration (amidation) caused by DHT was confirmed by FT-IR.
Hydrophobicity/hydrophilicity of the sponges was evaluated by contact angle measurement. Swelling
behavior was studied in three buffers; pH 4, 7.4 and 10. Water sorption, erosion and asiaticoside release
were evaluated in PBS pH 7.4. Alst enhanced hydrophobicity of the prepared sponges. Swelling
behavior of the sponges was pH-dependent. Alst delayed swelling and decreased water sorption and
erosion of the sponges which eventually sustained the drug release for 2 days. The release mechanism
was analyzed as first-order Kinetic. The sponges were further constructed as wound dressing.
N-methyl-2-pyrrolidine (NMP) was added into the system in order to improve homogeneity of the drug
and the polymer matrix. Wound dressing properties such as porosity, fluid handling ability, oxygen
permeability, bio-adhesion, and asiaticoside release were evaluated. Porosity of the prepared dressings
was higher than 85% v/v. Fluid absorbency and water vapor transmission rate (WVTR) of the dressings
decreased when the Alst amount increased. Oxygen permeability of all the prepared dressings was
apparently high. Alst reduced bio-adhesive property of the dressings. NMP increased homogeneity of
asiaticoside in the matrix which induced the retardation of the substance release for 7 days. Cytotoxicity
to normal human dermal fibroblast (NHDF) and normal human keratinocyte (NHEK) was investigated
using MTT assay. Lactic acid and NMP exhibited dose-dependent toxicity to the both cell types. CL
exhibited stimulating effect on NHDF and NHEK proliferation. Asiaticoside also promoted NHDF
proliferation but with lesser effect than CL. Dressing extractions were non-toxic to both cell types.
Moreover, they exhibited a stimulating effect on the cells proliferation especially for NHDF. Angiogenic
activity of asiaticoside was evaluated using chick chorio-allantoic membrane (CAM) assay. The results
indicated dose-dependent angiogenic activity of asiaticoside raw material. The asiaticoside-contained
dressings seemed exhibit angiogenic activity. However, this might be a false positive effect due to high
fluid absorption of the materials. Therefore, other evaluation methods should be performed to further
confirm their angiogenic activities.
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