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ZAKV: Biofunctionalization of bone substitute materials — is there

progress beyond L51P%
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Skeletal defects arising from resections of bone tumors, trauma, or total joint arthroplasties with
bone deficiencies need to be filled with suitable grafting materials. While autologous bone is still
the best material available to augment bone healing and to reconstruct bone defects, its scarcity and
the need for a second intervention are considerable drawbacks. This opens the field for CaP-based
bone-substitute material's, of which B-tricalcium phosphate (BTCP) is approved for clinical use. In
large bone defects, however, the substitution of BTCP by authentic bone is inadequate to provide
sufficient long-term mechanical stability. Previously, we have demonstrated that the specific
inhibition of the family of Bone Morphogenetic Proteins (BMP) antagonists with a modified BM P2
protein (L51P) stimulates osseointegration of a porous BTCP ceramic in arat femoral critical size
defect. We have also shown that different release kinetics of Vascular Endothelial Growth Factor
(VEGF) from BTCP ceramics affects vascularization of the biomaterial, a critical step in
osseointegration, vascularization being a prerequisite for bone formation. Since osseointegration
and vascularization of BTCP ceramics can be modulated by adding specific growth factors to the
BTCP, the question remained, whether turnover of the material can be modulated as well. For this
purpose, Receptor Activator of NF-xB Ligand (RANKL) was either adsorbed onto the surface of
BTCP shapes, or was incorporated in a precipitated amorphous layer of CaP on the ceramics, the
latter leading to alow level, long term release of the growth factor. Upon surface-binding, RANKL
was not able to support osteoclastogenesisin vitro. In contrast, long-term release of co-precipitated
RANKL allowed for the development of mature osteoclasts that actively would resorb a CaP
substrate. During the resorption process, osteoclasts further liberate co-precipitated RANKL,
perpetuating their differentiation and activation. It will be the subject of further studies to
investigate, whether variation of release kinetics of RANKL will affect osseointegration and
turnover of CaP ceramicsin vivo as well.

HY R AR R R A R R R T



