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Abstract: In this study, polysaccharide-poly(vinyl alcohol) (PVA) hydrogels were prepared by using y-ray and evaluated
for potential application as an anti-inflammation patch. Ulmus davidiana var. japonica (UD), one of polysaccharides has
been particularly used as an oriental remedy for the treatment of inflammation and ulcers. PVA as a biocompatible poly-
mer and glycerin as a moisturizer were blended with the UD, and its hydrogels were prepared by radiation crosslinking.
Characterizations for UD hydrogels were performed by using cytotoxicity assay, antioxidant activity test, and phys-
icochemical test such as gel fraction ratio, and swelling behavior. The results showed that these UD hydrogels had excel-
lent physical properties, anti-inflammation activity, and non-cytotoxicity on the cells. Therefore, these polysaccharide
based-UD hydrogels can be effectively used as an inflammation patch.

Keywords: Ulmus davidiana var. japonica, anti-inflammation, hydrogels, y-ray irradiation.
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Figure 1. In vitro cytotoxicity of UD extracts against L929 cells
with various UD concentrations. Each value is the mean+S.D.
(n=3). “*” indicates statistical significance relative to the UD con-
centration of 2.4 mg/mL, and “§” relative to the UD concentration
of 2.7 mg/mL (p<0.05).
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Figure 2. /n vitro cytotoxicity of UD extracts against NIH 3T3 cells
with various UD concentrations. Each value is the mean+S.D.
(n=3). “*” indicates statistical significance relative to the UD con-

centration of 2.4 mg/mlL, and “§” relative to the UD concentration
of 2.7 mg/mL (p<0.05).
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Figure 3. Gel fraction ratio of PVA/glycerin hydrogels as a function
of UD extracts concentration and irradiation dose. Each value is the
mean+S.D. (n>3). *; p<0.05 compared to the non-irradiated UD
hydrogel.
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Figure 4. Equilibrium absorption ratio of PVA/glycerin hydrogels
as functions of UD extracts concentration and irradiation dose. Each
value is the meantS.D. (n>3). “*” indicates statistical significance
relative to the non-irradiated UD hydrogel, and “§” relative to the
35 kGy irradiated UD hydrogel (p<0.05).
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Figure 5. Compressive strength of PVA/glycerin hydrogels as func-
tions of UD extracts concentration and irradiation dose. Each value
is the mean+S.D. (n=3). *; p<0.05 compared to the non-irradiated
UD hydrogel.
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value is the mean+S.D. (n>3). *; p<0.05 compared to the negative
control.
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