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ABSTRACT

Adult cartilage tissue has limited self-repair capacity, especially in the case of
severe damages caused by developmental abnormalities, trauma, or aging-related
degeneration-like osteoarthritis. Recently, the search for alternative therapies that
might influence the disease process has confirmed that tissue engineering is a viable
technique. Tissue engineering has the potential to repair cartilage structures replaced
fo damage cartilage. In this study, we hypothesized that hyaluronan (HA) could
provide superior biological effects on the human chondrocytes in a three-dimensional
culture system for tissue engineering. To test this hypothesized, HA 0.07% (v/v) was
coated onto gelatin scaffold (Spongostan standard, Johnson & Johnson), and gelatin
scaffolds alone were taken as a control. Chondrocytes were isolated from human
articular cartilage (HAC), seeded on the scaffolds and incubated 0, 7, 14, 21 days, by
changing of the culture medium every three days. The effects of each gelatin scaffold

on morphological changes, cell adhesion, proliferation, and extracellular matrix



synthesis were analyzed by scanning eleciron microscopy (SEM), cell attachment test,
AlamarBlue assay, dye binding assay (DMMB), enzyme-linked immunosorbent assay
(ELISA) for HA, and immunohistochemical analysis, respectively. Scanning electron
microscopy (SEM) showed that large number of chondrocytes attached initially on the
surfacé of the scaffold, the cells showed rounded morphology. Morphologically, cells
found on the surface of the scaffold exhibited a flat appearance and slowly form
confluent starting from 14 to 21 days of the growth. When chondrocytes were seeded
with HA treated gelatin scaffold, a significantly enhanced cellular attachment was
observed compared to HA untreated gelatin scaffold (p<0.05). AlamarBlue assay was
used to examine the proliferation of chondrocytes. The chondroctyes on the HA
treated gelatin scaffold had the higher proliferation rate ( %) than the chondrocytes
which grew on the non-HA treated scaffold ( % ). Both sulfated glycosaminoglycan
(sGAG) and hyaluronic acid (HA) released were higher in gelatin treated with
HA0.07% scaffold than in control scaffolds without HA0.07%. Extracellular matrix
staining by Safranin O and immunohistochemistry for WF6 were elevated in gelatin
treated with HA0.07% scaffolds.

These results suggest that hyaluronan (HA) was treated onto the surface of
gelatin scaffold enhance the attachment, proliferation, and possible application as a
matrix for three-dimensional growth of human chondrocytes for cartilage tissue
engineering. Gelatin scaffold, which is biodegradable and non-toxic, also could be

applied for clinical and investigated in animal model.
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