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The objectives of this project were 1. “Realization of advanced medical care by autologous cell sheet”
and 2. “Realization of the clinical study for the joint treatment by allogeneic cell sheet” to provide
fundamental treatments for cartilage defects in osteoarthritis of the knee. The project was led by Tokai
University School of Medicine, Department of Orthopaedic Surgery in collaboration with the National
Center for Child Health and Development (NCCHD), the National Institute of Health Sciences (NTHS),
and Meiji University (MU) as well as domestic industries CellSeed Inc. (CS) and DNA Chip Research Inc.
(DCR) with the focus on commercialization and translation of the research to clinical use.

The clinical study using autologous chondrocyte sheets was approved by the Ministry of Health, Labour
and Welfare of Japan (MHLW) and performed according to the previous “Guidelines on clinical research
using human stem cells.” No adverse events were detected in all cases, and the clinical study was
successfully concluded with the confirmation of improvement in the joint function and the regeneration of
hyaline cartilage. To move to Advanced Medical Care B, a provisional plan for class II regenerative
medicine was approved by the Certified Committee for Regenerative Medicine at Tokai University (CCRM),
sent to the Kanto-Shinetsu Regional Bureau of Health and Welfare (KSRBHW), and finally submitted to
the MHLW. After review by the technology sectional board, we received instructions to reevaluate the
inclusion criteria and are currently preparing for resubmission with the advice from MHLW experts.

To develop allogeneic chondrocyte sheets, in collaboration with the NCCHD and DCR, polydactyly-
derived chondrocytes were evaluated for preclinical safety (array CGH, G-band staining, tumorigenicity
testing) and for cell proliferation to establish the fabrication process. Following approval from the MHLW,
we began the second clinical study under the previous guidelines. After the new Act on the Safety of
Regenerative Medicine came into effect, a provisional plan for class I regenerative medicine was approved
by the CCRM, submitted to the KSRBHW on March 11, 2016, and approved on May 24, 2016 for the restart
of the clinical study. The collected donor cells meeting the testing requirements were stocked in the
dedicated liquid nitrogen tank. Further studies were performed to select donor cells meeting
transplantation requirements, and so far, all have met those requirements. With these results, we began
patient entry and in February of 2017 performed the first transplantation of allogeneic chondrocyte sheets.
After three months, no adverse events have been detected, and the patent is recovering without incident.

Our collaborator CS is the sponsor for the industry-driven clinical trial and is moving forward with
PMDA Pharmaceutical Affairs Consultation on R&D Strategy in preparation for the clinical trial.

Related technologies for allogeneic chondrocyte sheets, in collaboration with MU, were investigated,
and a vitrification method for the cryopreservation of layered chondrocyte sheets was developed and
patented. Furthermore, packaging and devices for cell sheets were developed for commercialization,
including a patented device for the safe storage of vitrified cell sheets in vaporized liquid nitrogen. In

collaboration with the NIHS, the immunogenicity of chondrocytes were investigated, and we confirmed not
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only that polydactyly-derived chondrocytes do not elicit a immune response in T-cells but also that they

reduce the proliferation activity of activated T-cells, confirming polydactyly-derived chondrocytes as a

possible allogeneic cell source. Mixed lymphocyte culture with chondrocytes also showed suppression of

activated lymphocyte proliferation. Furthermore, through a comprehensive analysis of secreted proteins,

we identified through literature search the candidates for proteins that may be involved in such

suppression effects.
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