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Development of multipurpose nerve conduits with higher flexibility for nerve
regeneration using 3D transplantation of iPS cells, nerve capping and nerve wrapping

Department of Orthopaedic Surgery,
Osaka Metropolitan University Graduate School of Medicine

Visiting Associate Professor Kiyohito TAKAMATSU

-Development of nerve conduit that can handle bridging, wrapping and capping-

We developed bioabsorbable nerve conduits for peripheral nerve defects as an alternative to nerve autografts (Patent number
4740482). The commercially available nerve conduits are too stiff to flex, but this nerve conduit possesses high flexibility and
can be applied near mobile joint with capable of wide application. This nerve conduit are used as the scaffold for supportive
cells, especially iPS cells for the peripheral nerve regeneration. The nerve conduits in combination with iPS cell-technology
could represent a future tool for regeneration medicine.We have confirmed the efficacy of this nerve conduits alone and the
nerve conduits with mouse or human iPS cell-transplantation in peripheral nerve defects in mice and rats. Moreover, the
effectiveness as an anti-adhesion agent between nerve and surrounding tissue and capping device for painful stump neuroma
was also confirmed. From now on, we would like to confirm the efficacy and safety outcomes of this nerve conduit in larger
animal experiments and proceed with investigator-initiated trial registration and corporate trials.

(DResearch contents
Autogenous nerve grafts continue to be the gold standard for clinical |
treatments to repair large lesion gaps in the peripheralnervous system.
Recently, some of nerve conduits are now beingused clinically in patients in
the United States and Europe as an alternative to autologous nerve graft
repair. However, they are too stiff to flex and cannot be applied in the mobile
site of implantation. The higher flexibility of the nerve conduits should be
needed. We have developed bioabsorbable nerve conduits which consist of
two layers: the outer layer was composed of a poly L-lactide(PLA)
multifilament fiber mesh and the inner layer was composed of a 50% PLA and
50% poly e-caprolactone (PCL) porous sponge with pores of 10-50um.
Peripheral nerve regeneration using this nerve conduit and functional
recovery in mice and rats was reported. Moreover, this nerve conduit
possesses higher flexibility and can be applied near mobile joints, so the
indication of it would be expanded. We have reported the nerve conduits coated with iPS cell-derived neurospheres for
peripheral nerve defects in mice. Similarly, human iPS cell-derived neural progenitor cells are also seeded on the nerve
conduits and transplanted into nude rats to confirm their nerve regeneration promoting effects. This was the first report of
application of iPS cells with nerve conduits for peripheral nerve regeneration. The combination of iPS cell-technology with
nerve conduits could represent a future tool for peripheral nerve regeneration. Furthermore, in view of the expansion of the
indication of this product in clinical application, we have also conducted basic experiments and reported on the effect of
inhibiting the development of neuromas using this product in rat stump neuroma model and the effect of preventing adhesion
using this product in rat sciatic nerve adhesion model. We would like to confirm the efficacy and safety outcomes of this nerve
conduit in larger animal experiments and proceed investigator-initiated trial registration and corporate trials.

@Available faCi“tY . Applicable to various medical conditions!!
We have the facility and Laboratory Space for cell culture and -

induction of the cells, especially iPS cells.
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“Bridging” for nerve defect Added cells and growth factors

(3Available service
We can introduce the methods of the culture and induction of iPS cells,
the evaluations of functional recovery and histological Peripheral
nerve regeneration.

Tissue engineered nerve conduit /

@contaCt information “Capping” for nerve stump “Wrapping” for nerve protection\
Department of Orthopaedic Surgery, 2
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Target diseases: Peripheral nerve injury, facial nerve injury Patent information: Domestic patent registration No. 4740482
Desired corporate collaboration: Joint research with companies that are considering the development of cells, cytokines
(growth factors), drugs related to the promotion of nerve regeneration, and companies that are considering nerve conduits
for artificial organs, using nerve conduits as scaffolds. We also like to see companies that can cooperate in nerve conduits
company trials.





