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Abstract

Abstract

Objective: 1. To fabricate a novel biodegradable vancomycin-eluting
poly(D,L)-lactide-co-glycolide (PLGA) nanofiber-loaded bovine deproteinized bone
scaffold and observe the characteristics of them.

2. To observe and assess the efficacy of repair infected bone defect with novel
biodegradable vancomycin-eluting nanofiber-loaded bovine deproteinized bone
scaffold.

Methods: 1. We  fabricated a  biodegradable  vancomycin-eluting
poly(D,L)-lactide-co-glycolide (PLGA) nanofiber-loaded deproteinized bone
scaffold that provided sustained delivery of vancomycin to repair infected bone defect.
To fabricate the biodegradable vancomycin-eluting PLGA nanofiber-loaded
deproteinized bone scaffold, PLGA and vancomycin were first dissolved in
1,1,1,3,3,3-hexafluoro-2-propano (HFIP). The solution was then electrospun to
produce biodegradable antibiotic-eluting membranes that were deposited on the
surface of bovine deproteinized cancellous bone (DPB). We used scanning electron
microscopy (SEM) to determine the properties of the scaffold. Both elution and
high-performance liquid chromatography (HPLC) assays were used to evaluate the in
vitro vancomycin release rate from the vancomycin-eluting PLGA nanofiber-loaded
deproteinized bone scaffold. Three types of scaffolds were co-cultured with bacteria
to confirm the in vitro antibacterial activity. 2. The infected bone defect rabbit model
was induced by injecting 1.5x10% CFU of a staphylococcus aureus strain into the
radial defect of rabbits. Animals were then separated into treatment groups and
implanted according to the following scheme: vancomycin-eluting PLGA
nanofiber-loaded deproteinized bone scaffold in group A, PLGA nanofiber-loaded
deproteinized bone scaffold with intravenous vancomycin in group B, and PLGA
nanofiber-loaded deproteinized bone scaffold alone in group C. Treatment efficacy
was evaluated after eight weeks using radiological, microbiological and histological
examinations.

Results: 1. /n vitro results revealed that biodegradable vancomycin-eluting PLGA
nanofiber-loaded deproteinized bone scaffolds released concentrations of vancomycin
that were greater than the minimum inhibitory concentration for more than four weeks.

Bacterial inhibition tests also confirmed antibacterial efficacy lasted for
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Abstract

approximately four weeks. When the scaffold materials were co-cultured with rabbit
mesenchymal stem cells, relative cell survival factor declined slowly to the minimum
of about 93.8% on the 6th day, and then increased slowly, which had no significant
difference statistically among three groups.

2. Radiological and histological scores obtained in vivo revealed significant
differences between groups A, B and C. Importantly, group A had significantly lower
bacterial load and better bone regeneration when compared to either group B or C.
Conclusions: 1.The biodegradable vancomycin-eluting PLGA nanofiber-loaded
deproteinized bone scaffold possessed ustained release of vancomycin, effective
bactericidal activity against staphylococcus aureus and good cytocompatibility. 2. The
biodegradable vancomycin-eluting PLGA nanofiber-loaded deproteinized bone
scaffold can effectively repair rabbit infected bone defect.

Keywords: vancomycin; scaffold; electrospinning; nanofiber-membrane; bone defect;
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