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The purpose of this research and development is twofold: 1) to investigate the repair and regeneration of meniscal
defects through transplantation of a hybrid composite of meniscal tissue and silk-elastin, demonstrating the potential of
a new meniscal repair therapy, and 2) to attempt implementation of silk-elastin as a medical device in the orthopedic
field based on data from previous preclinical trials. Specifically, this includes the development and implementation of a
clinical trial protocol for physician-led treatment of meniscal suture sites using silk-elastin fillers to improve suture
healing rates.

1) Transplantation of a hybrid composite of meniscal tissue and silk-elastin with minced meniscal tissue pieces.
We conducted animal experiments using rabbits and pigs to demonstrate the effectiveness of meniscal repair and
clarify the repair mechanism through optimalization and histological evaluation of the transplantation materials
consisting of minced meniscal tissue and a novel material, silk-elastin, in non-clinical trials. Firstly, we adjusted the
minced meniscal tissue and created the silk-elastin hybrid composite using rabbits. We were able to adjust the minced
meniscal tissue using a shaver system that is used in clinical settings and performed 3D culture after embedding in
atelocollagen gel and silk-elastin gel. Interestingly, we confirmed that cell migration occurs only in the silk-elastin
composite. Therefore, even if silk-elastin gels in the body after transplantation, it is expected that the gel will function
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2)

as a scaffold for the migrated cells.

On the other hand, in animal models, it has been shown that silk-elastin sponge has a higher meniscus repair ability
compared to the type 1 collagen sponge in the rabbit medial meniscus punch-out model. Although the aim is to
suture-fix silk-elastin to the defect site, the physical properties of silk-elastin sponge as a substrate that allows
suturing of finely cut meniscus tissue cannot be fully guaranteed. Therefore, a search was conducted for a suture-
compatible silk-elastin as a standalone material, selecting polyglycolic acid (PGA) as one of the competing
absorbable materials for inclusion, and creating a PGA-containing silk-elastin sponge to investigate its effectiveness
and superiority. As a result, it was confirmed that PGA-containing silk-elastin has both strength and tissue repair
ability higher than PGA alone. Additionally, we focused on artificial spider silk material as a material that reduces
inflammation and enhances the mechanical strength of silk-elastin substrate. A material was created by blending
silk-elastin with artificial spider silk, and its meniscus repair and regeneration abilities were examined. As a result,
it was revealed that it exhibits similar meniscus tissue repair ability to silk-elastin alone. Moreover, silk-elastin
sponge combining spider silk demonstrated higher type I collagen formation at defect site compared to silk-elastin
sponge.

Regarding the pig model, an medial meniscus longitudinal tear model was created, and local application of silk-
elastin gel was performed in anticipation of physician-led clinical trials to evaluate its tissue repair and regeneration
effects. Based on macroscopic, histological, and mechanical evaluations, it was confirmed that even with local
injection of silk-elastin gel, a repair effect can be expected, and the effectiveness of silk-elastin can be fully expected
even when adopting the same methods as clinical use. In investigator-initiated clinical trials, arthroscopic
examination was performed three months after surgery to confirm healing at the suture site. In order to perform a
minimally invasive examination, observation of the suture site was performed using a small-diameter arthroscope,
and a pig medial meniscus suture model was created in anticipation of these procedures. Observation using the small-
diameter arthroscope was comparable to that using a regular arthroscope, and it was confirmed that the suture site
can be observed. Additionally, an medial meniscus longitudinal tear and suture model was created using pig cadaver
knees, and with the confirmation of the technique for local injection of silk-elastin gel under arthroscopic guidance,
it was confirmed that it remains in the sutured site even when administered under arthroscopic guidance, and that
therapeutic effects can be expected. In parallel with the above non-clinical studies, we prepared the clinical trial
equipment and clinical trial equipment brochure for the investigator-initiated clinical trial.

Implementation of investigator-initiated clinical trials

Based on these non-clinical POC data, we created an outline of a investigator-initiated clinical trial protocol. We
received advice that it is desirable to limit the study population so that estimation of effectiveness for a confirmatory
trial does not become difficult. It was also acceptable to conduct an arthroscopic examination 3 months after surgery
for assessing efficacy. We were advised to conduct long-term follow-up after the trial and consider future
confirmatory trials based on the results. Subsequently, we started an investigator-initiated clinical trial in September
2022. Of the target 8 cases for this indication, surgeries have been completed for all 8 cases, and in 4 cases, the
condition of the repaired site was evaluated by arthroscopy 12 weeks after surgery. So far, we performed 2" look
arthroscopy for 4 cases, it was confirmed that healing of the repaired site without critical complication.

Regarding the business plan, we organized the clinical positioning of this product and investigated competitive
product information on meniscus regeneration overseas, as well as considered the possibility of patent applications
based on non-clinical data obtained so far in order to construct a patent network. We also established a production
system tailored to the material type for meniscus regeneration and carried out production facility reinforcement. In
the future, we plan to complete the aforementioned physician-led clinical trial and start preparing for corporate trials,
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as well as follow up with patients who were treated in the physician-led clinical trial through observational studies.
We believe that with this support, we were able to create an unprecedented clinical trial protocol in the exploratory
trial of silk-elastin. By having this support accompany us in the development after the physician-led clinical trial,
we were able to create and implement an innovative trial protocol that could estimate the therapeutic potential of

silk-elastin in this trial.
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