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Introduction: In bone tissue engineering, bone infections due to
trauma, congenital malformations, bone tumors, and accidental
crushing can be repaired to restore damaged tissue and restore
normal function of lost or damaged tissue. Therefore, the use of
antibacterial coatings in porous scaffold for use in implants has been
developed in recent years. Hydroxyapatite with suitable biological
Keywords: properties can be one of the suitable materials for making porous
bodies.
Materials and Methods: In this paper, the effect of Ag doped CuO
nanoparticles on antibacterial behavior of hydroxyapatite- Poly lactic-
co-glycolic acid scaffold was studied. The synthesized composite was
characterized by X-ray diffraction, scanning electron microscopy and
Fourier transform infrared spectra. A gram-positive and a gram-
negative bacteria are used to assess the disk's antibacterial activity
and the disk exhibits acceptable activity against both of them.
Findings: The obtained results showed that Poly lactic-co-glycolic
acid-Hydroxyapatite scaffold did not make inhibition zone in culture
medium but the modification of Hydroxyapatite- Poly lactic-co-glycolic
acid scaffold’s surface by Ag doped CuO led to the higher antibacterial
inhibition zone of 19 and 29 mm for Escherichia coli and
Staphylococcus aureus, respectively.
Conclusion: The highest antibacterial properties were observed by
scaffolds modified with Ag doped CuO. These modified scaffolds have
good potential for use in bone tissue engineering, including anti-

infective applications.
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Extended Abstract

Introduction

In bone tissue engineering, bone infections
due to trauma, congenital malformations,
bone tumors, and accidental crushing can be
repaired to restore damaged tissue and
restore normal function of lost or damaged
tissue. Therefore, the use of antibacterial
coatings in porous scaffold for use in
implants has been developed in recent
years. This hasled to the formation of a new
field of research called bio-imitation in a
more serious way. Hydroxyapatite with the
chemical formula Ca10 (Po4) 60H2 was first
introduced in 1892. Hydroxyapatite was
used as a source for phosphate production
until its medical use was discovered, but the
discovery of its biocompatibility and
bioactivity was a breakthrough in
biomaterial science. In this study,
hydroxyapatite was prepared from calf bone
by sponge foam method. The obtained
hydroxyapatite scaffold was coated by PLGA
polymer and Ag doped CuO at 5 and 10 wt%
and finally evaluated in terms of structure
and antibacterial properties.

Materials and Methods

The chemical materials were supplied from
Merck Chemical Company. The
hydroxyapatite scaffold was fabricated by
sponge foam method using Polyurethane
sponge, carboxymethylcellulose, and
sodium triphosphate. Then, the obtained
scaffolds coated by Poly lactic-co-glycolic
acid to enhance their mechanical strength
under vacuum. The PLGA-coated
hydroxyapatite scaffold was then immersed
in the solution of Ag doped CuO after that
placed in a vacuum oven at 50 ° C for 24
hours. An antibiogram, or allergy test, is a
method used to determine the susceptibility
of microorganisms to antimicrobial agents,
chemotherapy, and antibiotics. In order to
ensure the non-drug resistance of the
bacteria used to perform the antibacterial
test, an antibiogram test was used before
transferring the coated scaffolds to the
bacterial culture medium. For this purpose,

an anti-biogram paper disk containing
autoclaved sterilized penicillin antibiotic
was placed in sterile conditions with a pair
of sterilized forceps on a Mollerhinton agar
petri dish containing Staphylococcus aureus,
then this petri dish was incubated at 37 ° C
for 18 The clock was set. The formation of a
growth inhibition zone indicates the effect of
antibiotics on the bacteria and the lack of
drug resistance of the bacteria.

Results & Discussion

Scanning electron microscopy image of the
hydroxyapatite PLGA / nanocomposite
scaffold has uneven surfaces with high
porosity. Also, the porosity was measured
using Digi mizer software for 20 samples and
averaged 12.99 pm. Scanning electron
microscopy image of hydroxyapatite PLGA
nanocomposite scaffold / coated with 10%
silver-doped copper oxide confirms the
presence of nanoparticles coated on the
scaffold as crystalline particles on the wall
porosity.

In order to investigate the functional groups
in PLGA, hydroxyapatite and nanoparticles,
as well as how these groups interact with
each other, their infrared spectra was used.
For this purpose, the infrared spectrum of
hydroxyapatite / PLGA  composite,
hydroxyapatite composite / PLGA and
copper oxide as well as hydroxyapatite
composite / PLGA and copper oxide doped
with 10% silver were taken and compared
(Fig. 3). The antibacterial testing of
hydroxyapatite and PLGA composite
scaffolds coated with copper oxide are
shown in Figure 4 and Table 1. It can be seen
that the hydroxyapatite and PLGA composite
scaffold coated with copper oxide in the
culture medium of Escherichia coli and
Staphylococcus aureus has created a growth
inhibition halo, which in Figure (4) is a
growth inhibition halo in the culture
medium of Escherichia coli bacteria with a
diameter of 15 Mm and in Figure (4-b) in the
culture medium of Staphylococcus aureus
has a diameter of 21 mm.
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Conclusion

Hydroxyapatite scaffolds can be prepared by
calcination and pyrolysis of animal sources
such as bovine bone. the formation of
hydroxyapatite with a particle size below
100 nm is confirmed by XRD, FTIR spectra,
and SEM. Additives that have antibacterial
properties can be fixed on the surface of
hydroxyapatite scaffolds. The higher
inhibition zone was observed for
Staphylococcus aureus due to different cell
wall structure. These scaffolds modified with
copper oxide nanoparticles and silver-doped
copper oxide have good potential for use in
bone tissue engineering, including anti-
infective applications.
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