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The Study of Mannitol/BSA MeHA Hydrogel on its Degradation
Profile and Biocompatibility to Human Gingival Fibroblasts.
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Supapich Chutchaisakul** Jittima Luckanakul*** Sorasun Rungsiyanont****

Abstract

Objectives: To study the degradation of mannitol/bovine serum albumin methacrylate
hyaluronic acid (Man/BSA MeHA) hydrogel and its biocompatibility to human gingival fibroblast.

Materials and Methods: MeHA hydrogel was synthesized using Dithiothreitol (DTT) as a
crosslinking agent. Mannitol was added as a drug diluent and bulking agent whereas BSA was
added as the representative of protein with 1:1 mannitol:BSA ratio. The degradation profile was
investigated by adding 25, 50 and 75 U of hyaluronidase. Degradation was evaluated by the release
of uronic acid from Carbazole assay. The biocompatibility test was performed using PrestoBlue™
to determine viability of human gingival fibroblast encapsulated in mannitol/BSA MeHA hydrogel
compared to conventional MeHA hydrogel.

Results: In the presence of 3 doses of hyaluronidases used, the man/BSA MeHA hydrogel
was degraded for over 70% within first 24 hours and completely degraded in 48 hours. Human
gingival fibroblasts encapsulated in both Man/BSA MeHA hydrogel and conventional MeHA hydrogel
showed normal spindle morphology. Also, there was no statistically significant difference in proliferation
rate of human gingival fibroblasts encapsulated in both types of gel. (p < 0.05)

Conclusions: Under experimental condition, the man/BSA MeHA hydrogel showed biocompatibility
to human gingival fibroblasts. However, the degradation rate was relatively fast, within 48 hours.
Further study to improve the formula for more durable structure and slower degradation is required

before future clinical application.

Keywords: Methacrylate hyaluronic acid hydrogel, Hydrogel degradation, Human gingival fibroblast,

Biocompatibility, Tissue engineering
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Table 1. Percentage of released uronic acid at 1, 2, 24 and 48 hrs respectively in the presence

of 25, 50 and 75 U hyaluronidase.

Hyaluronidase Time OD 550 Mean uronic acid Mean uronic
(Unit) (hour) Mean SD (ug) acid released (%)
1 0.36 0.14 18.56 21.86
25 2 0.34 0.13 15.75 40.41
24 0.42 0.11 29.06 74.64
48 0.38 0.15 21.53 100.00
1 0.38 0.09 2219 25.75
50 2 0.36 0.09 18.56 47.28
24 0.40 0.07 24.86 76.12
48 0.37 0.08 20.58 100.00
1 0.35 0.11 16.53 20.02
75 2 0.38 0.09 22.64 47.44
24 0.37 0.10 20.72 72.54
48 0.39 0.08 22.67 100.00
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Fig 1. Degradation profile of Manitol/BSA MeHA hydrogel in 25, 50 and 75 U hyaluronidase
at 1, 2, 24 and 48 hrs timepoint.
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Fig 2 Morphology of human gingival fibroblast encapsulated in Man/BSA MeHA hydrogel

versus conventional MeHA hydrogel. (Inverted microscope x10 magnification)
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Fig 3 Viability of human gingival fibroblast (Line A and B) in mannitol/BSA MeHA hydrogel in

comparison to conventional MeHA hydrogel.
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