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[Goal of Research and Development] The goal of this project is to research and develop an unconventional
collagen gel (3rd generation collagen) as a medical device for tissue repair and degeneration inhibition of
degenerated intervertebral discs, and to develop it into a clinical application. Therefore, the objective was
to plan and execute manufacturing and quality evaluation, animal model generation and efficacy evaluation,
and PMDA consultation to obtain results to proceed to the next stage of non-clinical POC.

[Materiall We have shown that 3rd-generation collagen, a limited hydrolysis of porcine type I collagen with
actinidain protease, differs from conventional 2nd-generation collagen (atelocollagen) in promoting cell
spheroid formation. The 3rd-generation collagen was named Low Adhesive Scaffold Collagen (hereinafter
referred to as LASCol) because of its low adhesion to cells in vitro. Subsequently, in collaboration with Kobe
University Orthopaedic Surgery, we showed that LASCol could be used as a medical device for herniated
discs and other conditions in which LASCol is injected into degenerated discs.

[Research and Development Organization] Kindai University was in charge of manufacturing, quality test
evaluation of LASCol (technology transfer), and material development, Department of Veterinary Surgery,
Osaka Metropolitan University was in charge of creation of rabbit and canine intervertebral disc
degeneration models and injection of LASCol into the injured area and image diagnosis, Kobe University
Orthopaedic Surgery was in charge of clinical evaluation of LASCol-injected discs, and Translational
Research Center for Medical Innovation was in charge of pharmaceutical affairs.

[Results and future strategyl

1) Manufacturing and quality evaluation: In this project, a joint research agreement was signed with a Set-

up company that intended to manufacture LASCol as a medical material. The manufacturing process
was then considered in detail and prototypes were repeated to complete the transfer of basic technology.
In addition, we succeeded in increasing the purity of LASCol by improving the manufacturing process.
In parallel, we tentatively determined the basic quality test items with the Set-up company.

(2) Specification development: With an emphasis on handling as a medical device, we were able to develop

a specification in which the product does not gel during storage and exhibits physical properties of a sol
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state, while it gels at body temperature when injected into a degenerated intervertebral disc. Next, using
image processing software, a "biped (human)" degenerative intervertebral disc model was created, and
it was shown that the mechanical stability was significantly increased in the simulation with LASCol
gel injected.

(3) Animal Experiments: We established a rabbit model in which disc height index (DHI) was reduced. In
the LASCol gel-treated group, the results of the reduction rate of disc height, water content change, and
tissue repair and destruction showed that the gel had a deterrent effect on lumbar disc degeneration. A
canine intervertebral disc degeneration model was created, but the degenerative model was not
equivalent to the rabbit model. However, in the LASCol gel-injected group, the gap associated with
degeneration of the nucleus pulposus of the intervertebral disc was reduced and regenerated tissue was
enhanced.

(4) Regulatory affairs: General RS consultation, preliminary RS interview, and face-to-face advice regarding

"Development of a medical device for treatment of degenerative intervertebral discs with LASCol gel"
were conducted at the PMDA.
We developed in a short period of time an innovative LASCol material that is a sol when stored, but becomes
a highly concentrated gel in a few minutes when injected into the body. Aiming for clinical application, which
was our goal, we will continue to improve the physical properties of LASCol gel, such as increasing its gel
strength, and create a canine model with highly degenerated intervertebral discs to demonstrate the efficacy

of LASCol gel, which will be developed into an application for manufacturing and marketing approval.
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