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In this study, mass-produced regenerative medicines were developed using allogeneic cells.
The goal is the establishment of a nation-wide environment in Japan that favors the development
of products using allogeneic cells. This process was based on the research of allogeneic cultured
skin and on the standardization of quality control for procedures, cell bank establishment and
operation pratices.

SECUREMENT OF ALLOGENEIC CELL SOURCE

The safety evaluation scheme for the screening of skin biopsy donors, including a second blood
drawing that accounts for a window period of viral infections, was established and agreed by the
PMDA at the regulatory strategy consultation held on July 2016. A surgeon from Kyoto
University obtained informed consent from the legal guardians of 7 infants with polydactyly,
accessory auricle or cleft lip, for the commercial clinical use of excised tissues. Keratinocytes and
fibroblasts were isolated from each skin tissue and cultivated at J-TEC. All donors passed the
checks and inspections at the time of tissue excision, and the estimated required number of
cryopreserved cell stocks was obtained thanks to well-poliferating cells. The virus assessment
systems based on the NAT method were prepared at Tokyo Medical and Dental University.

MANUFACTURING OF CELL BANK FOR COMMERCIAL USE

In a preliminary study, the characteristics of keratinocytes isolated from 9 skin tissues
donated for research were analyzed. Although rates varied, all keratinocytes maintained high
cell proliferation until the 5th passage. Growth factors and cytokines produced by keratinocytes
were measured with an antibody array, and 44 cytokines were detected in the culture supernatant.
In order to determine the donors’ suitability, the karyotype of keratinocytes isolated from 3
polydactyly patients was examined by the G-banding method. The results showed that no
chromosomal abnormalities common to the disease were detected.

Keratinocytes from 2 donors considered source material candidates for the production of
allogeneic products, were serially subcultured. These cells were used in the establishment of the
master cell bank, the working cell bank, and preparation of CAL (cells at the limit of in vitro cell
age)

Fibroblasts derived from skin tissues donated for research were characterized by the analysis
of proliferation, morphology and angiogeneic activities using different culture media. It was found
that fibroblasts proliferated faster and showed morphologies with immature cytoskeletons when
cultured with commercial medium specifically designed for fibroblasts, in comparison to
fibroblasts cultured with conventional medium supplemented with 10% fetal bovine serum. In
contrast, fibroblasts cultured with medium supplemented with low serum showed slower
proliferation and flattened morphologies with mature stress fibers. Fibroblasts cultured with
commercial medium possessed high angiogeneic activities, whereas fibroblasts cultured with
neither conventional medium nor low serum medium did not show any angiogeneic activity.

DESIGN OF ALLOGENEIC CULTURED SKIN

The prototypes of “cultured epidermis” using keratinocytes, “cultured dermis” using
fibroblasts, and “cultured composite skin” using both of keratinocytes and fibroblasts were
developed.

In Kyoto University, the effectiveness of allogeneic cultured epidermis was evaluated by
grafting human cultured epidermis to full-thickness wounds of diabetic mellitus mice or full-
thickness wound with meshed autograft in rats. It was found that cultured epidermis promoted
epithelialization more effectively than the control model.

At J-TEC, the efficacy of human cultured dermis in rat full-thickness wound was assessed.
It was found that the cultured dermis enhanced granulation tissue formation and
epithelialization more efficiently compared to biodegradable mesh alone.

STARTING OF INVESTIGATOR-INITIATED CLINICAL TRIAL
The endpoint and protocol design of a feasibility study implemented at Kyoto University as
an investigator-initiated clinical trial for the potential treatment for deep burn wounds, deep
dermal burns or donor site wounds are under consideration.
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