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A BMP-2-derived bioactive peptide conjugated to chitosan improves osteoblast
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INTRODUCTION

About 3 billion people suffer from partial or total edentulism and alveolar bone resorption. To achieve a favourable
prognosis in implant-supported rehabilitations, it is crucial to have adequate perl |mplant bone volume [1].

Guided Bone Regeneration (GBR) uses barrier |( o =
membranes in combination with bone substitutes to block out -‘
non-osteogenic cells, thereby improving bone recovery and
growth at defect sites [2]. Commercial OsseoGuar®
membranes, made of formaldehyde-cross-linked bovine type
| collagen, are resorbable in 6-9 months and can be moulded
and applied dry or wet. Despite their benefits, these
membranes sometimes fail to adequately promote vertical
alveolar bone growth, leading to suboptimal bone quality and
density.

(a) implant insertion with persistence of bone defect and exposure of implant coils (b) defect correction with GBR
technique: compensation of the defect with particulate heterologous bone and covering with collagen membrane
fixed with 2 titanium pins.

BACKGROUND

Chitosan (CS) is known for its biocompatibility and antibacterial features; it supports coagulation,
hemostasis, and osteoblast proliferation and differentiation. In previous studies, we demonstrated that the
fragment (48-69) of BMP-2 (GBMP1a) enhances human osteoblast calcium deposition, adhesion,
proliferation, and the expression of important osteoblast genes, and guides mesenchymal stem cells
differentiation towards an osteoblastic phenotype [3].

AIM

This study aimed to engineer and evaluate the efficacy of modified barrier membranes by enhancing their
bioactivity for alveolar bone tissue regeneration and their antibacterial properties. Specifically, membranes
covalently functionalised with chitosan (CS) and chitosan functionalized with the peptide GBMP1a (CS
+ GBMP1a) were investigated to promote bone growth.

METHODS

Solid phase SxGBMP1a peptide synthesis

O

S-x-GBMPla

« Fmoc chemistry
« RP-HPLC for purification
- mass spectrometry to confirm peptide identity
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GBMP1a 1 mg/mL in H,0 - = COVALENT

Barrier membranes functionalization

Activation reaction: 90 min at 0°C in 30 mM
EDC/sulfo-NHS in Acetone/H,0 13:7 (v/v)

o Functionalization reaction: add CS or
CS+GBMP1a (10 g/L) in 0,2M AcOH, 24 h 2 one-hour washes in HO

1 overnight wash
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CONCLUSIONS

the modification of membrane surfaces was confirmed through optical microscopy, FT-IR, and XPS analyses. Biological in vitro tests (proliferation, mineralization, gene expression assays) with human osteoblasts
showed notable enhancements in functionalized membranes, especially those with GBMP1a that in addition showed antibacterial activity against S. aureus and E. coli. EDC/sulfo-NHS method gave better results in
proliferation and mineralization, while BDDGE method outperformed in SPP1 and Runx2 genes expression. Mechanical tests indicated functionalizations did not vary the mechanical properties of the membranes.
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