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Diffusion Studies of Acrylate Hydrogel Using Raman Spectroscopy
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ZE: oladgolER F733 slo|=2 Aol ] Bk A 7] $lste] TlA bovine serum albumin(BSA)S]
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(PEGDA)®] &3} ofadeo|E Asles 23 slo|=24 W UIEHZS] 223 A7t BSAS| gt vA|=
FL&E Al PEGDA so|l=2d Alg gl et ez ko] st H=rt 2olE Bla, 9 A5
M= A BFe s it Serb e S slol=rAlY] FRES St AR

Hix=
—XxE

Abstract: Raman spectroscopy has been used to investigate effects of time and distance on diffusion properties of bovine
serum albumin (BSA) in a hydrogel photo-cured with acrylates. Diffusion of BSA in the poly(ethyleneglycol diacrylate)
(PEGDA) hydrogel was studied by changing the density of crosslinking networks which are modified by controlling the
amount of PEGDA and degree of curing. The diffusion rate of BSA is affected by the measurement direction in the
hydrogel sample as well as the shape of the sample. It was found by determining the swelling rate of the hydrogel sample
that the diffusion rate is faster along the thickness direction of the sample.
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Figure 1. Schematic pictures of (a) cell type; (b) circle type hydrogel samples for Raman experiment.
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Figure 2. Raman spectra of (a) PEGDA before curing; (b) PEGDA

after curing; (¢) PEGDA hydrogel with diffused BSA; (d) BSA in
water.
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Figure 3. Raman intensity changes of BSA peak of 1003 cm™ as a
function of distance from the interface of PEGDA hydrogel at var-
ious diffusion times.
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Figure 4. Normalized Raman intensity changes of BSA 1003 cm

band measured at 1 mm point from the interface of the hydrogel
(cell type) with different PEGDA concentrations.
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Figure 5. (a) Degree of curing of PEGDA with UV exposure time determined using Raman 1635 c¢m™ band intensity; (b) normalized Raman
intensity changes of BSA 1003 cm™ band as a function of distance from the hydrogel interface at various diffusion times.
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Figure 6. Normalized Raman intensity changes of BSA 1003 ¢cm™

band measured at 1 mm point from the hydrogel interface with two
different types of hydrogel samples (cell and circle types).
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