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Cartilage Engineering Using Fibrin Gel and Chondrocyte Cell Sheets
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Abstract: [Objective] To study the feasibility of Cartilage engineering using fibrin gel and chondrocyte cell sheets. [ Methods ]
rabbit auricular chondrocytes were isolated and cultured to form cell sheets in flasks. The cell sheets were harvested using cell
scrapers, and cut into fragments. The two precursor solutions of Fibrin gel were used to suspend the cell sheet fragments and isolated
chondrocytes, and then added into the wells of a 48—well plate to form Gelatinous chondroid disc constructs. After in vitro culture,
the constructs were implanted into nude mice. After 8 weeks, the constructs were harvested, and the specimens were evaluated using
grossly observing, histological and immunohistochemical observation. [Results] Mature cartilage discs were obtained. The
histomorphology of the explanted discs appeared non—uniform cartilaginous tissue comprise of regenerated cartilage islands with
different size and irregular shape. Immunohistochemistry staining demonstrated that type II collagen highly expressed in the ECM of
the cartilage islands. In 1 of the 8 discs, partial ossification was observed. [ Conclusion] Fibrin gel is a favourable carrier. Artificial
cartilage with stereochemical structure was constructed via combining the fibrin gel and chondrocyte cell sheets.
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A: the flocculent precipitate of the chondrocyte cell sheet frag-
ments harvested from a 225 c¢m’ flask. B: the precipitation of isolated
chondrocytes harvested from a 225 c¢m’ flask, using trypsin, the vol-
ume is much less than A.
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Fig.1 Comparison of the volume of the chondrocyte cell

sheet fragments and isolated chondrocytes
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A': construct of fibrin gel-chondrocytes—cell sheets; B: construct

of fibrin gel without cell or cell sheet
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Fig.2 Photographs of the constructs
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A: HE staining; B: toluidine blue staining; C: safranin O staining; D: immunohistochemical staining of type I collagen. A-C: the cell
fragments and isolated chondrocytes distributed evenly in the construct. Primary ECM secretion surrounding the cells; D: type I collagen expression
was observed. 400 X
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Fig.3 Histological and immunohistochemical appearance of the gelatinous chondroid discs comprise of fibrin gel ,

chondrocytes, and cell sheets

A&B : samples after 2 days in vitro culture , right before implantation into nude mice. C&D: samples after 8 weeks implantation in nude
mice , appeared flexible cartilage discs, and D, partial ossification occurred.
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Fig.4 Gross view of the samples

A-D: in the areas with less cartilage islands, ECM appeared abundant sulfated GAG and intensive expression of type Il collagen. Among the

cartilage islands, the gaps were filled with acellularfibrin gel. E-H: cartilage areas with dense chondrotyes with small gaps. A&E: HE staining;
B&F : toluidine blue staining; C&G : safranin O staining; D&H: immunohistochemical staining of type Il collagen; 400 x

B5 HFEFAR-REBAR-HERELERSEHNENERSARGANAAZRREBARANFRA
Fig.5 Histological and immunohistochemical appearance of the engineered cartilage made from fibrin gel, chondrocytes,

and cell sheets
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6A : ossification in the right part(100%) ; 6B: the tranecula in the ossification area, arrows reveal the blood vessels formation in the gaps of the

tranecula (400% )
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Fig.6 Histological appearance of the construct with partial ossification occurred

7A: HE staining; 7B: toluidine blue staining; 7C: safranin O staining; 7D: immunohistochemical staining of type Il collagen. A-C: sulfated

GAG was observed in the cartilage area, while was absent in the ossified area. D: type Il collagen expression was observed in the cartilage area,

while was absent in the ossified area. 400 X
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Fig.7 Histological and immunohistochemical appearance of the ossified construct
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