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(vi) project resume:

Although many antimicrobial agents are currently available for the treatment of microbial infections, the
emergence and spreading of antibiotic-resistant microorganisms is a global problem. To overcome this
issue, we must explore the use of alternative antimicrobial agents, including naturally-derived agents. In
this project, biopolymer-antibiotic, biopolymer-flavonoid, biopolymer-antibiotic-flavonoid composite
coatings will be deposited onto assays by matrix assisted pulsed laser evaporation (MAPLE) using a pulsed
KrF* excimer laser source (A =248 nm, T =25 ns, v=10 Hz). FTIR spectroscopy will be used to demonstrate
that MAPLE-transferred materials exhibit chemical properties similar to those of the starting materials.
Atomic force microscopy will confirm that MAPLE may be used to fabricate thin films with appropriate
surface properties for medical use. The activity of flavonoid-containing films against both Gram- + and
Gram- — bacteria will be examined using in vitro biological assays. The biological properties to be tested
include the microbial viability and adherence to the flavonoid-containing films, using Gram - and Gram +
bacterial strains with known antibiotic susceptibility behavior, the microbial adherence to the Hela cells
monolayer grown on the of flavonoid-containing coating, and the cytotoxicity on eukariotic cells. Our
specific goal is to evaluate these results in comparison to biopolymer-silver nanoparticle coatings as
controls. The proposed system could be used for the development of novel antimicrobial materials or
strategies for fighting medical biofilm pathogens frequently implicated in the etiology of biofilm associated
chronic infections

(vii) objectives:

Selection of flavonoids (quercetin, resveratrol, and picnogenol), biopolymers (PLGA, PEG, and PVA) and
antibiotics (gentamicin, and cephalosporins) used in experimental studies. Target preparation used in
MAPLE experiments. Selection of the best solvents, establishing proper concentration of flavonoids
(quercetin, resveratrol, and picnogenol), biopolymers (PLGA, PEG, and PVA) and antibiotics (gentamicin,
and cephalosporins) and freezing them at the liquid nitrogen temperature. MAPLE-deposition of
nanostructures of flavonoids (quercetin, resveratrol, and picnogenol), biopolymers (PLGA, PEG, and PVA)
and antibiotics (gentamicin, and cephalosporins) composite coatings onto silicon wafers, quartz, optical
glass and titan slides by a KrF* pulsed excimer laser (& = 248 nm, @ = 25 ns, @ = 10 Hz). Characterization of
nanostructures obtained by complementary investigations techniques: optical microscopy, Fourier
transforms infrared spectroscopy, atomic force microscopy and scanning electron microscopy. In vitro
biological assays tests include the microbial viability and the microbial adherence to flavonoid-containing
films, using Gram - and Gram + bacterial strains with known antibiotic susceptibility behavior, the microbial



adherence to the Hela cells monolayer grown on the of flavonoid-containing coating, and the cytotoxicity
on eukariotic cells.
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(vi) project resume:

Antimicrobial agents have dramatically reduced the number of deaths from infectious diseases since their
introduction 70 years ago. However, through overuse and misuse, many micro-organisms have become
resistant to them. Antimicrobial peptides (AMP) are gaining increasing interest as potential therapeutics
due to their ability to kill antibiotic-resistant bacteria and their potential as antibiofilm agents. Since AMPs
target bacterial membranes, it will likely be difficult for microorganisms to develop resistance to AMPs. In
this Project, we will use antimicrobial peptides nanoencapsulated in mesoporous biopolymeric/magnetic
nanoparticle composites materials. The nanovectors will be delivered to implant surfaces as thin coatings
via laser light, using a deposition technique called MAPLE (Matrix Assisted Pulsed Laser Evaporation). The
deposited nanoparticle layers will be thoroughly investigated by AFM (surface roughness of coatings,
surface parameters, 3D surface profiles), SEM (particles shape, coalescence, diameter assessment), TEM
(biopolymer crystallinity, visualization of composing layers), XRD (crystallinity of composing elements),
FTIR (comparison of functional peaks from both targets and coatings spectra) and adherence tests at the
substrate-nanocoating interfaces. The antimicrobial activity will be assessed on planktonic and biofilm
embedded in Gram-negative rods pathogens. Biocompatibility and antibacterial efficiency of nanovectors
will be tested in a final in vivo step on white holoxenic mice.

(vii) objectives:

Selection of the best combination of antimicrobial peptides and large spectrum antibiotics; Synthesis and
evaluation of antimicrobial peptides nanoencapsulated in mesoporous biopolymeric/magnetic
nanoparticle nanocomposites materials; MAPLE-deposition of nanocomposite coatings onto different
substrates by pulsed excimer laser; Characterization of MAPLE-deposited functionalized antimicrobial
peptides nanoencapsulated in mesoporous biopolymeric/magnetic nanoparticle nanocomposite
nanostructures by complementary investigations techniques; In vitro and in vivo assessment of the
biological performances of the obtained nanocoatings, in term of biocompatibility and antimicrobial
activity.
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