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Biocompatibility of Methacrylated Hyaluronic Acid Hydrogel
to Alveolar Bone Cells
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Rungsiyanont*

Abstract

Objective: The aim of this study was to evaluate biocompatibility of hydrogel from hyaluronic
acid modified with methacrylic anhydride (MeHA) crosslinked with dithiotreitol (DTT) with human
alveolar bone cells.

Materials and Methods: Methacrylated hyaluronic acid hydrogel were synthesized and
cultured with 3 lines of primary alveolar bone cells that characterized by RT-PCR technique for bone
marker gene expression, alkaline phosphatase assay and matrix mineralization assay. The biocompatibility
was determined by resazurin cell viability assay and evaluated cell attachment and proliferation.

Results: The cells that were harvested from 3 donors displayed an osteoblast like character
as they promoted the expression of bone marker genes COL-I, OCN and Runx2, responded to
alkaline phosphatase assay and had an osteogenic potential revealed by alizarin red. For biocom-
patibility test, we found that the cell could adhere on methacrylated hyaluronic acid hydrogel (MeHA
hydrogel) within 24 hours and increased by the times (Day 1, 3, 7 and 14). The average metabolic
rate at day 14 compared to day 1 was 1.44 + 0.83 times, 2.53 £ 1.58 times and 2.16 £ 0.50 times
in cell lines 1, 2 and 3, respectively, which was not significantly different from those on polystyrene
tissue culture plate statistically.

Conclusions: Methacrylated hyaluronic acid hydrogel is biocompatible with human alveolar
bone cells. It has no negative effect on cell proliferation, when cell attach to hydrogel surface, they

can grow over the time.
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Fig 1. (A) Expression of COL-I, Runx2, OCN and GAPDH Gene in Harvested human alveolar
bone cell (AB1, AB2 and AB3), (B) ALP activity assay stained with BCIP/NBT on day 10 of cell

culture, (C) Matrix mineralized stained with Alizarin red on day 0, 7, 14, 21, 28 of osteogenic culture.
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Fig 2. TH-NMR spectroscopy of methacrylated hyaluronic acid show characteristic peaks for

ion exchange of methyl group (-CH3) (A, B) that located around 1.6-1.9 ppm and vinyl group

(-CH=CH?) located around 5.6-5.7 and 6.1-6.2 ppm in hyaluronic acid and methacrylic

anhydride molecule.
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Fig 3. Cell attachment in MeHA hydrogel group and TCP group at 24 hours by metabolized

Prestoblue™. Values expressed are mean (n=3) * SD of fluorescence intensity at 560/590 nm.

Sample were compared using paired t test, **p < 0.01, *p < 0.05.
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Fig 4. 3 Days after cultured human alveolar bone cell on MeHA hydrogel

(A) and polystyrene tissue cultured plate (B) under inverted microscope (40x).
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Fig 5. Prestoblue™ metabolic activity assay of 3 human alveolar bone cells (AB) cultured on
MeHA hydrogel and polystyrene tissue culture plate (TCP) in 4 different time points. Values
expressed are mean (n = 3) = SD of RFU that were normalized against Day 1 for each time

point. Sample were compared using one-way ANOVA and paired t test at *p < 0.05, **p < 0.01.
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Fig 6. Proliferation rate of 3 human alveolar bone cells culture on MeHA hydrogel and

polystyrene tissue culture plate (TCP). Values expressed are mean (n = 3) £ SD of RFU that were

normalized against Day1 for each time point. Sample were compared using paired t test, *p<0.05.
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