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Regenerative Medicine in Meniscus Lesions: Present and Future
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In our super-aged society, knee osteoarthritis (knee OA) is an extremely important disease with many potential patients.
Recently, ""early-stage knee OA"" has been attracting attention, and one of the concepts guiding treatment is the ""meniscal
pathway to knee osteoarthritis."" The importance of the protective effect of the meniscus on articular cartilage has been
widely recognized, and there is a strong need to develop treatment methods that enable the expansion of indications for
saving the meniscus.

Our laboratory has developed a novel medical device, the Atelocollagen Meniscus Substitute (ACMS), for the purpose of
replacing severely damaged meniscus. In an experimental transplantation to a non-bleeding field defect in the medial
meniscus of a miniature pig, the size of the meniscus in the replacement group significantly exceeded that of the control
group after 6 months of transplantation, showing a shape more similar to that of the normal meniscus. Histological
evaluation showed that the defect was filled with fibrous repair tissue, and good fusion with the surrounding meniscus was
observed, and the biomechanical properties were similar to those of the normal meniscus. In order to develop regenerative
medicine for the meniscus using ACMS as a base material, human synovial membrane-derived, umbilical cord tissue-
derived, and adipose-derived cells were examined in three-dimensional culture. Umbilical cord tissue-derived cells
showing excellent proliferative ability have strong paracrine activity against human meniscus cells in co-culture.
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