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Tokai University School of Medicine, CellSeed Inc. and DNA Chip Research Inc. have been
collaborating in this project to establish a quality assessment system for the efficacy of autologous
chondrocyte sheets. We have identified candidates of gene markers of the efficacy and subsequently
constructed a gene panel to predict the efficacy of autologous chondrocyte sheets before
transplantation. Furthermore, we have constructed an application system comprising of
comprehensive analysis tools for the analysis of the database aimed to combine experimental and
clinical information.

There are over 25 million osteoarthritis patients estimated in Japan. It is an urgent issue how to
tackle osteoarthritis to maintain the quality of life of elderly society while lowering the burden on
national medical and welfare expenses. To treat osteoarthritis, the articular cartilage regeneration
therapy using autologous chondrocyte cell sheets has been developed at Tokai University in
accordance with the guidelines on clinical research using human stem cells. The efficacy and the
safety of chondrocyte sheets have been demonstrated in clinical research. Feature of this therapy is
hyaline-cartilage can be regenerated by simply covering the defect area with chondrocyte sheets and
bone marrow stem cells will be induced to differentiate in the cartilage defect area.

Tokai University School of Medicine has been investigating the relationship between the
properties (morphology, physical property and secreted proteins) of chondrocyte sheets and the
clinical symptoms of the individual transplanted with chondrocyte sheets to determine the
specifications of chondrocyte sheets.

CellSeed Inc. is responsible for establishment of the production protocol and validation of quality
assessment tests of chondrocyte sheets. It has been analyzing enzyme activities which were used in
the production steps. Essentially, a negative test of Mycoplasma in culture medium has been
established and validated.

DNA Chip Research Inc. has been establishing an evaluation gene panel using q-PCR system
from small amount of mRNA sample collected from cells attached to chondrocyte sheets. A database
comprising of gene expression data from original transplantation chondrocyte sheets, clinical data
from Tokai University School of Medicine and manufacturing data from CellSeed Inc. has been
constructed. By analyzing the system, we have identified the candidates of gene markers to predict
the efficacy using autologous chondrocyte sheets before transplantation. A validation analysis by
comparing clinical outcomes after transplantation demonstrated the robustness and utility of these
gene markers to predict the efficacy of chondrocyte sheets produced using different donors and

origins.
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