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Introduction: Cerium oxide (CeO2) NPs are promising tools owing to
the CeO2 ability to switch the oxidation state (Ce4+/Ce3+), thus scav-
enging reactive oxygen species (ROS) and conferring protection to cells
from the oxidative stress2. The present experimental work is focused on
murine adult cardiac progenitor cell (CPC) response to different
CeO2-NP concentrations in terms of stem cell survival, growth, differen-
tiation and antioxidant properties.
Materials and methods: 10, 25, or 50 lg/mL CeO2 powder was admin-
istered to Linneg/Sca-1pos fraction of murine CPCs in DMEM 10% FBS
for 24 hours (h). After further 1, 3 and 7 days (d), SCA-1 expression
was analyzed by cytoflurimetry while morphology by immunofluores-
cent staining of F-actin filaments and cell counts were also performed.
Moreover, cells were cultured in adipogenic or osteogenic media, or in
presence of murine neonatal cardiomyocytes in order to assess cell mul-
tipotential ability. ROS production were induced by 50 lΜ H2O2 treat-
ment for 30 minutes in complete medium and quantified by using the
DCFH-DA probe. Then, CeO2-treated CPCs were fixed in glutaralde-
hyde, postfixed with osmium tetroxide and dehydrated in ethanol ser-
ies. After embedding in resin (EPON 812, EMS USA), 30–50 lm
sections were cut, stained with uranyl acetate-lead citrate, and exam-
ined in a Philips CM120 transmission electron microscope (TEM). The
results were shown as mean � standard deviation (SD) and the P val-
ues < 0.05 were considered significantly different.
Results: After a single 24 hours CeO2 pulse, CPCs were able to take up
the NPs and retain them inside the cytosol until 7 days, while preserv-
ing their stemness phenotype and multipotential capability at all time--
points considered. Cells also preserved the abilty to proliferate.
Moreover, when challenged with H2O2, only the highest concentration
was protective after 24 hours. Instead at 7 days, ROS levels were miti-
gated with all concentrations, thus demonstrating that internalized
CeO2 NPs can act as a long-lasting defense against the oxidative insult.
Discussion and conclusions: In conclusion, these results suggest that
CeO2 NPs were activated only when cells were hit by an external oxida-
tive perturbation, remaining inert in respect to CPC homeostasis and
differentiation. Therefore, these NPs could hold an enormous potential
in TE applications.
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Introduction: One of the major problems in Bone Tissue Engineering
(BTE) is the high probability of occurring bacterial contamination during

preparation and surgical procedures. Bacterial strains such as Staphylo-
coccus aureus, Escherichia coli and Pseudomonas aeruginosa proved to be
hard to eliminate from bone grafts [1]. Silica-based bioglasses, namely
the silica-borate system, can take advantage of the well-known boron
antibacterial properties [2, 3]. In fact, bioglasses have been used in BTE
for several decades due to their biological activity and mechanical perfor-
mance. The aim of this study is to evaluate the anti-bacterial properties
of silica-borate glass formulations to use them within a BTE perspective.
Materials and methods: Silica-borate glass compositions of general for-
mula 0.20B2O3: 0.40SiO2: xMgO: yCaO: (0.35-x-y)SrO: 0.05Na2O
(molar ratio, where x, y = 0.35 or 0.00, and x 6¼ y) were synthesized
by melt quenching. The glass particles were ground and sieved to col-
lect the particles with a size <63 lm. Glass particles’ cytotoxicity was
assessed by direct contact with human osteosarcoma cell line during
3 days of incubation (37°C and 5% CO2). At different time points cell
proliferation (DNA) and metabolic activity (MTS) was determined.
Microbial susceptibility was measured using standardized inocula of
P. aeruginosa ATCC27853, E. coli CECT 434, S. aureus ATCC 29213 in
contact with glass samples. Preliminary studies were performed using
adapted EUCAST Diffusion Method for 24 hours exposure. Broth dilu-
tion method was altered and performed by adding known amounts of
glass particles directly in bacterial cultures for 24 hours period. After it
colony forming units (CFUs) was assessed. All experiments were per-
formed at least in triplicate.
Results: Silica-borate glass compositions were synthesized by melt
quenching (� 1300°C) and successfully ground to a particle size
<63 lm (Fig. 1). Cytotoxicity assessment results allow us to state that
cells remain viable during the 3 days of culture, while preliminary dif-
fusion tests (executed to evaluate the antibacterial capacity of the glass
compositions against P. aeruginosa and E. coli) showed that the
BS0.35SrO glass inhibits bacterial growth at 9 and 18 mg/mL. Broth
dilution tests strongly supported that glass BS0.35SrO 18 has bacterici-
dal effect on P. aeruginosa (Fig. 2), with more than 3 logarithms reduc-
tion in the number of microorganisms, presenting also bacteriostatic
activity against E. coli.

Figure 1. SEMmicrographs of the synthesized glass particles, BS0.35CaO
(a.), BS0.35MgO (b.), BS0.35SrO (c.), and their composition.

Figure 2. Example of P. aeruginosa growth after 24 hours of contact
with glass particles. Bioglass was used as control. Error bars correspond
to standard deviations.
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Discussion and conclusions: Silica-borate glass compositions were easily
melted and ground in a reproducible way. The results indicate that all
the glass compositions were not cytotoxicity during 3 days of culture.
Bacterial tests indicate that BS0.35SrO has bacteriostatic activity for
more than one species and demonstrated specific bactericidal activity
against P. aeruginosa for 18 mg/mL. Results also revealed a concentra-
tion dependence on the anti-bacterial properties.
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In vivo response of scaffolds of bioactive glass-ceramic: This study
aimed to investigate the in vivo tissue response of the introduction of
the bioactive mesh (BM) scaffolds using a model of tibial bone defect
implants in rats. Although a previous in vivo study demonstrated a
highly positive response of particulated bioactive materials in the mor-
phological and biomechanical properties of the bone callus, the effects
of material with superior bioactivity, present in form of meshes have
not been studied yet. Eighty male Wistar rats with 3 mm tibial defects
were used. Animals were divided into four groups: intact group (IG) –
tibia without any injury; bone defect day zero (0dD) – bone defects,
sacrificed immediately after injury; bone defect control group (CG) –
bone defects without any filler and bone defect filled with BM scaffold.
The animals of BM and CG groups were sacrificed 15, 30 and 45 days
post-injury to compare the temporal-spacial effects of the scaffolds on
bone healing. The histological analysis revealed an organized newly
formed bone at 30 and 45 days post-surgery in the BM. Also, this group
presented an increased COX-2 expression on days 15 and 30 post-sur-
gery. Furthermore, the immunohistochemistry analysis revelead that,
BM presented a positive immunoexpression of RUNX-2 during all peri-
ods evaluated. The biomechanical analysis revealed that at 15 day after
surgery, no significant statistically difference was observed between BM
and CG and both groups had significantly higher values of maximal
load compared to 0dG and significantly lower values than IG. On days
30 and 45 post-surgery, BM presented statistically lower values of maxi-
mal load compared to the CG. Nevertheless, at the same periods, BM
did not show statistically significant difference compared to the IG max-
imal load values (P > 0.05). Our results revealed that the implantation
of the BM scaffolds was effective in stimulating newly bone formation.
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Introduction: Bone lesions above a critical size are hard to cure. To treat
long bone defects, numerous biomaterials were developed. Among
them, porous hydroxyapatite (HA) is widely used because of its good
bone healing outcomes.1 Although the porous HA scaffolds previously
fabricated have good open channels, the effectiveness of a scaffold with
a passage-like medullary canal is unknown for applications in large seg-
mental defects. The aim of this study was to evaluate the bone regener-
ation of HA/alumina bilayered scaffold with 3-mm passage-like
medullary canal, compare scaffolds with and without passages through
radiography, computerized tomography (CT), micro-CT, and fluores-
cence microscopy in a beagle tibia model.
Materials and methods: Porous HA/alumina scaffold was fabricated
using a polymeric template-coating technique.2 A polyurethane sponge
(E.N. Murray Co., USA) was coated with nano-alumina powders (Oss-
Gen Co., Korea) in distilled water-based slurry. Binders (3% high molec-
ular weight polyvinyl alcohol, 3% carboxy-methylcellulose, 5%
ammonium polyacrylate dispersant, and 7% N,Ndimethylformamide
drying agent) were added to the slurry mixture. The alumina scaffolds
were coated with HA slurry. Final HA/alumina scaffold dimensions
were 10 mm in outer diameter, 20 mm in length, and with either a
3-mm passage or no passage (Fig. 1).

Figure 1. Photographs of 20-mm resected tibia in a beagle dog (A, B).
Without- (C, D), with-passage (E) and SEM image (F) in a bilayered
scaffold.

A total of five adult beagles, a 20-mm segmental defect per a dog
were induced in diaphysis of the tibia. The fracture was fixated using
one plate and 6 screws, followed by suturing.
Results: Scaffolds with a 3-mm passage exhibited better integration
with the host bone on the proximal and distal ends of the defect com-
pared those without a passage. By 8 weeks post-implantation, excellent
bony union was observed between the scaffold with the 3-mm passage
and the host tissues. CT 3D images showed that the original bone con-
tour was almost fully restored in the 3-mm passage and that the scaf-
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