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This project is an innovative and original approach in that the meniscus tissue, which has been
resected and discarded until now, is transplanted to the damaged part of the meniscus together with
its matrix and cells. In addition, by making full use of the elastin—based protein technology that
only Sanyo Chemical Industries has in the world, we will develop a scaffolding base material that
has never been used in the joint and enable cartilage regeneration treatment with a single
arthroscopic surgery, aiming to create next—generation medical technology.

Osteoarthritis is a life—threatening disease, not just a locomotive disease. Therefore, to
establish the treatment for this disease is a pressing challenge for the extension of healthy life
expectancy. It has been considered that meniscal injury associated with degenerative change of
tissue and deformity of limb alignment could be a key to develop osteoarthritis, irreversible
degenerative change of articular cartilage. So far, correction of 1limb alignment and
restoration/regeneration of articular cartilage have been well investigated and there are several
options for patients in daily clinical practice. On the other hand, for meniscus injury, there are
very limited approaches, such as suture or meniscectomy. Even conventional meniscal repair
techniques cannot enhance healing and resulted failure in 30% of knee within 10 years requiring
meniscectomy. Moreover, there is no breakthrough in this field, although the rallying cry is “Save
the Meniscus” 1in the world. Thus, to introduce more promising therapy for torn meniscus, we need
a novel approach.

In this research and development, we considered this partially resected meniscus tissue piece as
an important autologous cell source, and considered the supplementation of the meniscus injury part
by preparing and reusing the autogenous meniscus—derived minced tissue piece. Furthermore, we
selected a novel functional protein, silk elastin, as a base material for transplanting finely
divided tissue pieces, and aimed to establish an unprecedented meniscus repair therapy using hybrid
composite.

From in vitro experiment, tissue affinity of silk elastin with minced meniscus was confirmed. On
the other hand, the relationship between various characteristics of meniscus and color information
was shown, and the usefulness of color information could be presented. In addition, as a mechanism
of action of the transplant substrate on the meniscus tissue, it was confirmed that silk elastin
has a migration ability to rabbit synovial cells, which is an important factor for meniscus repair
and regeneration.

As an animal model, silk elastin sponge was transplanted in a rabbit meniscus punch-out model.
It was demonstrated that this novel scaffold has beneficial effects on meniscal repair in rabbit
model. Of note, this scaffold has superior therapeutic potential compared with type I collagen
sponge, as competitive material, that is already clinically applied as an advanced therapy for
meniscal injury in Japan.

From these experiences, several issues have come up. First, the handling property of material
should be improved. We tried to modify hydrophilicity of silk elastin and could obtain reasonable
handling property, however, it resulted loss of therapeutic potential in rabbit model. Through
PMDA’s RS general consultation, we were able to list up issues for clinical application and

commercialization.



Overall this project, we were able to create two strategic scenarios. First, development of silk
elastin as a medical device for meniscus repair/regeneration combining with minced meniscus for the
patients who underwent meniscectomy. Second, a new scenario, development of silk elastin as a
medical device for the patients who underwent meniscal suture to accelerate healing based on our
animal study.

To verify these approaches, a longitudinal tear model of porcine meniscus and a defect model were
prepared for transplantation of silk elastin. From this preliminary experiment, it was demonstrated
that defect of meniscus was filled with meniscus—like tissue with silk elastin graft, however,
defect only model was not filled with tissue. In addition, no strong inflammatory reaction was
observed histologically, this leads the safety of intra—articular administration of silk elastin.

In the ACT-M project, we will focus on the development of medical device for meniscus suture and
accomplish a project for a doctor—initiated clinical trial in 2022. In parallel, the optimization
of the material design is proceeded and then the therapeutic effect of the composite with minced

meniscus tissue is evaluated and lead to the development of medical device for meniscus regeneration.
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