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Approximately 25% of elder population present tooth loss. Implant is the major treatment approach for tooth loss
rehabilitation, with more than 300,000 surgeries being carried-out per year. However, bone grafting is necessary in
most cases. Autologous bone transplantation is the major bone grafting technique, as artificial bone grafting
materials are yet relatively inefficient. However, autologous bone grafting is not always feasible. Therefore,
application of growth factors together with bone grafting materials are expected to be alternative approaches.

Bone morphogenetic protein (BMP) is recognized as a potent bone-inducing factor. In Japan, however, there is
no commercially available BMP-2. The products approved in Europe and United States are based on mammalian
cell expression system, which is expensive and hindrances broad and general application of BMP-2. Additionally,
there are cases of inappropriate specification of BMP-2 delivering carrier/scaffold. Consequently, major problems
for development and commercialization of BMP-2 involve the high production cost, the specification of appropriate
BMP-2 scaffold, and the confirmation of its effectiveness and safety in large animal models.

We could successfully develop an active and correctly 3D-structured recombinant human BMP-2 based on a
low-cost Escherichia coli system for industrial scale production (E-thBMP-2). E-thBMP-2 presents high quality for
application in good laboratory practice (GLP) non-clinical trials. Recently, we demonstrated in large animals that
E-rhBMP-2 together with B-tricalcium phosphate (B-TCP) can induce alveolar bone formation similar to autologous
bone grafting or mammalian cell-derived BMP-2. Therefore, approval of E-rhBMP-2 will enable the
commercialization of low cost, easy handling and efficient product. This E-thBMP-2 can also avoid post-operative
morbidity of autologous bone grafting at the donor site and enhance overall patient’s QOL. In the future, Japan-
origin E-ThBMP-2 product may become available in the market worldwide.

The clinical trial was conducted from July 2021 to August 2023, and bone augmentation was performed in all
enrolled patients. All patients completed the prescribed observation period. No serious adverse events or adverse
events causally related to the E-thBMP-2 product were observed in this clinical trial. In addition, the efficacy
endpoint, osseointegration, showed a 100% success rate per implant body and a 100% success rate per patients. In
conclusion, the safety and efficacy of a single dose of the product administered in patients who require alveolar

bone augmentation for placement of dental implants was confirmed.



