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Autologous chondrocyte transplantation is currently used to treat damage in articular cartilage
and defects in facial cartilage, but the number and quality of the transplanted cells are
insufficient for many patients. We are therefore developing cartilaginous tissue derived from
induced pluripotent stem cells GPSCs) for clinical applications to patients with cartilage defects.

We (Kyoto Univ. group) have been developing methods to induce chondrocytes from an iPSC
stock prepared from donors who are homozygous for common HLA types. We are further
producing cartilage tissue (PS-Carts) from iPSC-derived chondrocytes and establishing
manufacturing processes of iPS-Carts that meet the safety and efficacy requirements of a cell
processing center. Because cartilage is immunoprivileged tissue, allogeneic cartilages have been
transplanted effectively without matching for human leukocyte antigen (HLA). We therefore
examined the immunogenicity of iPS-Carts. The cells in iPS-Carts expressed limited amounts of
HLA-ABC and HLA-DRDQDP. A mixed lymphocyte reaction assay showed that iPS-Carts
neither stimulated the proliferation of T cells nor activated NK cells. Transplantation of iPS-
Carts into articular cartilage defects in immunodeficiency rats and immunosuppressed mini-pigs
indicated that iPS-Carts survived and had potential for integration into host cartilage. The
immunodeficiency rats showed no tumor formation at the implanted site. These results suggest
that allogenic iPS-Carts eventually contribute to a viable source for regenerating articular
cartilage defects without matching for HLA.

We (Osaka Univ. group) have developed methods to repair large and severe chondral lesions by
applying tissue engineering techniques to iPS-Carts. In order to accomplish this objective, it is
necessary to attain stable adhesion of the implant with large defects. Therefore, mesenchymal
stem cells (MSCs) derived tissue engineered constructs (TEC) developed at Osaka University was
used to hybridize iPS-Carts. TEC has plasticity and adhesion potential to the surface of a
cartilage defect, suggesting they can improve the attachment and adhesion of iPS-Carts to defects
of even complicated shapes. In this fiscal year, we collaborated with the cell banking project of
human synovium-derived MSCs at Osaka University Hospital Medical Center for Translational
Research to obtain an allogenic cell source and developed TEC at clinical grade through culturing
with chemical defined and xeno-free medium (STK). We are developing clinically available TEC-
1PS-Carts for future clinical investigations.

We (Univ. of Tokyo group) are conducting research to fabricate iPS-Carts in the shape of an ear
by preparing a large amount of cartilaginous particles according to the method established at
Kyoto University and by applying three-dimensional fabrication methods. We examined the
condition in which efficient fusion of the particles occurs without central necrosis, which is a
serious concern in large tissues. The fusion of iPS-Carts was observed regardless of the
maturation stage, and no histological findings indicated central necrosis when iPS-Carts were
fused together in a scaffold of diameter 3 mm, which is the same size as the auricular frame. The
shape of the iPS-Carts could approach the shape of the auricular frame by improving three-

dimensional molding technology.
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