ReBOSSIS®: The First Synthetic Biologic Bone
Void Filler with the Consistency of Cotton
Histologic data of biological concept for ReBOSSIS
on rabbit femoral defect trauma model at 6 and 12 weeks

Introduction
ReBOSSIS is a synthetic, resorbable bone void ﬁller. Its composite material includes beta-tricalcium
phosphate (β-TCP), siloxane-containing vaterite (a form of calcium carbonate, CaCO3), and poly
(L-lactide), or PLLa. ReBOSSIS contains 1% silicon by weight, which is similar to the level found in
natural bone. The electrospinning process used in the production of ReBOSSIS yields a product with
the look and feel of cotton. Its interconnected macro- and microporous structures foster development of
new bone and nurture the growth of capillary blood vessels throughout the network of interconnecting
pores (Fig. 1).
Our objective was to evaluate the effects of a test material compared with a predicate when implanted
in a cancellous defect with direct contact with bone tissue. Sections measuring roughly 20 microns
were stained with methylene blue-basic fuchsin. Stained sections were examined under light
microscopy. Histological images were captured with a color video camera connected to the Olympus
microscope.
Polymethylmethacrylate (PMMA) histology images were used to determine amounts of new bone,
residual ReBOSSIS material, bone void, and soft tissue in each defect. These amounts were detected
based on their color and morphology.
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Fig 1. ReBOSSIS
and scanning electron
microscope image of
microﬁber of
ReBOSSIS.

Material and Methods
Skeletally mature, female New Zealand white rabbits with a critical size defect (6x10 mm) were used
to examine the in vivo performance of the test material, ReBOSSIS, versus the predicate material,
Actifuse Shape. Outcomes were compared between dry (no hydration) and hydrated versions of each
product in a 1:1 manner by volume 6 and 12 weeks after implantation.
All femora were ﬁxed in phosphate-buffered formalin for a minimum of 48 hours before they were
processed for PMMA histology. The femora were dehydrated in increasing concentrations of ethanol
(70%, 80%, 90%, 95% and 100%) prior to inﬁltration with methylmethacrylate (MMA) and ﬁnal
polymerization to PMMA. PMMA blocks were sectioned in the anteromedial plane using a Leica
SP1600 Microtome. Histologic examination was carried out using hard tissue histology PMMA
embedding and methylene blue-basic fuchsin staining.

Results
Histology conﬁrmed in vivo formation of new bone in both the test (ReBOSSIS) and predicate
materials (Actifuse Shape) at 6 and 12 weeks. It also demonstrated defect healing in both implantation
conditions (no hydration and hydration with blood). Histology showed healing with time with new
bone formation between 6 and 12 weeks for the test material (ReBOSSIS) and for the predicate
material (Actifuse Shape) (Fig. 2).
Higher magniﬁcation of ReBOSSIS with hydration and Actifuse Shape with hydration at 6 and 12
weeks revealed new bone formation, residual graft material, and some ﬁbrous tissues (Fig. 3).
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Fig 2. Mean ± standard
deviation for new bone
formation at 6 & 12 weeks.

Conclusion
A conﬁrmed critical size defect in skeletally mature female New Zealand white rabbits was used
to examine the in vivo performance of the test material (ReBOSSIS) versus the predicate material
(Actifuse Shape) by volume at 6 and 12 weeks after implantation. The data from the current study (Fig.
2) indicate that both the test and predicate materials, under all implantation conditions (hydrated and
non-hydrated, 1:1 by volume) achieved healing of the critical size defect with normal bone.
ReBOSSIS has demonstrated good osteogenic ability and biocompatibility in the tested environments.
It is expected to be a new shape bone regeneration material.

Fig 3. Histological
evaluation (methylene bluebasic fuchsin staining).
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