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This project aimed to develop a new periodontal tissue regenerative therapy for patients with severe
periodontitis and large periodontal defects that cannot be sufficiently treated by conventional approaches.
We generated a three-dimensional cellular graft, termed a Bio3D graft, by combining autologous
mesenchymal stem/stromal cells (MSCs) with Bio-3D printing technology. The graft consists of cells and cell-
derived extracellular matrix and is designed to regenerate periodontal tissues without artificial scaffold
materials.

In FY2023, we established the basic technology for producing Bio3D grafts from human bone marrow-derived
and adipose tissue-derived MSCs. Cell aggregates were assembled using a Bio-3D printer, and grafts suitable
for transplantation into periodontal defects were reproducibly prepared. This demonstrated the feasibility of
using multiple autologous cell sources for future clinical application.

In FY2024, we evaluated the efficacy and mechanism of action of human Bio3D grafts in a nude rat
periodontal defect model. Transplantation induced regeneration of cementum, periodontal ligament, and
alveolar bone. Histological analyses showed that transplanted human cells remained in the regenerated
tissue and differentiated into periodontal tissue-forming cells. These results indicate that the graft
contributes biologically to periodontal reconstruction, rather than merely filling the defect. Adipose tissue-
derived MSC grafts showed regenerative effects comparable to bone marrow-derived MSC grafts, supporting
their potential use in first-in-human studies.

We also began quality control studies and evaluated basic graft characteristics, including cell number,
viability, and extracellular matrix content. YAP/TAZ mechanosignaling and its downstream factor CTGF
were identified as being associated with regenerative activity, suggesting that CTGF may serve as a
candidate potency-related quality marker.

In FY2025, we confirmed reproducible graft production and regenerative effects using multiple lots of human
MSCs. Functional analyses further supported the relationship between YAP/TAZ activity, CTGF production,
and regenerative efficacy. In a beagle one-wall periodontal defect model, autologous Bio3D grafts induced
effective periodontal tissue regeneration. Multiple sheet-shaped grafts remained within the defect and
provided a space-making effect without artificial scaffolds.

Through this project, we obtained major non-clinical proof-of-concept data on the manufacturing feasibility,
regenerative efficacy, mechanism of action, quality control strategy, and large-animal efficacy of human
Bi03D grafts. These results provide a strong foundation for clinical translation toward future clinical research

and trials for patients with severe periodontitis.



