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	中文摘要：

	Repair of damaged cartilage remains a challenging clinical problem owing to its poor reparative ability. Despite advances in treatment modalities, till now none have been more promising than the utilization of tissue engineering methods. Articular cartilage repair employing this approach typically requires autologous cells (chondrocytes) to be embedded in an appropriate scaffold in order to promote cartilage regeneration. Although much research has focused on polymer scaffold design and development, none as yet have met the criteria of an ideal biomaterial for cartilage repair in vivo. Such a biomaterial should be biocompatible and provide a permeable 3-D framework to allow increased cell adhesion, proliferation and expression. In line with these requirements, a 3-D interconnecting porous hydrogel composite scaffold was synthesized using poly (vinyl alcohol) (PVA) and N,O-carboxymethylate chitosan (NOCC). This novel porous PVA-NOCC hydrogel was systematically characterized and compared to the non-porous PVA hydrogel (as control).

Scanning electron microscopy (SEM) was utilized to examine scaffold microstructure and pore size. Swelling tests were performed from day-1 to day-14 of immersion to mimic clinical conditions of synovial joint fluidic environment. To determine in vitro biocompatibility, each hydrogel scaffold was seeded with chondrocytes (seeding density 1x106 /cm3 of scaffold) for up to 2 - 4 weeks prior to characterization by MTT proliferative assay. Other tests for determination of cell and extracellular matrix distribution within cell-scaffold constructs included SEM again, fluorescent staining (DAPI and FITC), histochemical analysis (Safranin-O and immunochemical staining) as well as biochemical assays for key matrix proteins (DMMB-GAG assay). 

The results from this study indicate that our novel synthesized porous PVA-NOCC hydrogel possesses the desired structure and pore size, promotes cell viability and proliferation and is superior to control PVA hydrogel. PVA-NOCC hydrogel may therefore be a suitable extracellular matrix scaffold for cartilage tissue engineering with future clinical application in the repair of damage articular cartilage.
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	Abstract：

	Repair of damaged cartilage remains a challenging clinical problem owing to its poor reparative ability. Despite advances in treatment modalities, till now none have been more promising than the utilization of tissue engineering methods. Articular cartilage repair employing this approach typically requires autologous cells (chondrocytes) to be embedded in an appropriate scaffold in order to promote cartilage regeneration. Although much research has focused on polymer scaffold design and development, none as yet have met the criteria of an ideal biomaterial for cartilage repair in vivo. Such a biomaterial should be biocompatible and provide a permeable 3-D framework to allow increased cell adhesion, proliferation and expression. In line with these requirements, a 3-D interconnecting porous hydrogel composite scaffold was synthesized using poly (vinyl alcohol) (PVA) and N,O-carboxymethylate chitosan (NOCC). This novel porous PVA-NOCC hydrogel was systematically characterized and compared to the non-porous PVA hydrogel (as control).

Scanning electron microscopy (SEM) was utilized to examine scaffold microstructure and pore size. Swelling tests were performed from day-1 to day-14 of immersion to mimic clinical conditions of synovial joint fluidic environment. To determine in vitro biocompatibility, each hydrogel scaffold was seeded with chondrocytes (seeding density 1x106 /cm3 of scaffold) for up to 2 - 4 weeks prior to characterization by MTT proliferative assay. Other tests for determination of cell and extracellular matrix distribution within cell-scaffold constructs included SEM again, fluorescent staining (DAPI and FITC), histochemical analysis (Safranin-O and immunochemical staining) as well as biochemical assays for key matrix proteins (DMMB-GAG assay). 

The results from this study indicate that our novel synthesized porous PVA-NOCC hydrogel possesses the desired structure and pore size, promotes cell viability and proliferation and is superior to control PVA hydrogel. PVA-NOCC hydrogel may therefore be a suitable extracellular matrix scaffold for cartilage tissue engineering with future clinical application in the repair of damage articular cartilage.
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