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Fabrication of hyaluronic acid membrane using electrospinning method
and its application as a catalyst support for gold nanoparticles
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Abstract

In this study, hyaluronic acid (HA) was electro-spun to fabricate nanofibrous membranes for support materials. Because HA is
very hygroscopic, it is difficult to obtain enough viscosity to apply electrospinning method. Therefore, we mixed HA with
polyethylene oxide (PEO) to obtain proper viscosity and added adipic acid (ADH) to promote cross-linking of PEO/HA during
electrospinning. The morphology of PEO/HA membrane was optimized according to PEO/HA concentration ratio and spinning
rate. Finally, we fabricated gold-nanoparticle-embedded PEO/HA membranes and their catalyst activities were evaluated in
tetramethylbenzidine (TMB) oxidation.
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Fig. 1 Schematic of electrospinning of HA
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Fig. 2 SEM image of PEO/HA membrane according to concentration ratio; (a)
PEO/HA = 1:1, (b) PEO/HA = 1:3, and (c) PEO/HA = 1:5

A

Fig. 3 SEM image of PEO/HA membrane according to spinning rate; (a) 10

pL/min, (b) 50 pl/min, and (c) 70 yL/min
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Fig. 4 FT-IR analysis of (a) hyaluronic acid, and (b) cross-linked hyaluronic
acid (PEO/HA membrane, Fig. 3(b))
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Fig. 5 Optical image of TMB oxidation according to reaction times (Each mM
value implies the concentration of TMB; Catalyst: Gold -
nanoparticle-embedded PEO/HA membrane)
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Fig. 6 UV/Vis spectra of TMB oxidation after 1 hours
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