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O.S.III.2.

Cell-selective toxicity of hydroxyapatite-chitosan oligosaccharide lactate particles loaded
with a steroid cancer inhibitor

Nenad Ignjatović1, Marija Sakač2, Ivana Kuzminac2, Vesna V. Kojić3, Smilja Marković1,
Victoria Wu4, Vuk Uskoković5, Dragan Uskoković1

1Institute of Technical Sciences of the Serbian Academy of Science and Arts, Knez Mihailova
35/IV, P.O. Box 377, 11000 Belgrade, Serbia; 2University of Novi Sad, Faculty of Sciences,

Department of Chemistry, Biochemistry and Environmental Protection, Trg Dositeja Obradovića
3, 21000 Novi Sad, Serbia; 3University of Novi Sad, Faculty of Medicine, Oncology Institute of

Vojvodina, Put Dr Goldmana 4, Sremska Kamenica 21204, Serbia; 4Advanced Materials and
Nanobiotechnology Laboratory, Irvine, USA; 5Department of Bioengineering, College of

Medicine and College of Engineering, The University of Illinois at Chicago, Chicago, 851 South
Morgan Street, Chicago, IL 60607-7052, USA

The applicative potential of synthetic calcium phosphates, especially hydroxyapatite (HAp), has
become intensely broadened in the past 10 years, from bone tissue engineering to multiple other
fields of biomedicine. Hybrid systems based on nano hydroxyapatites (HAp) are the subject of
numerous studies in preventive and regenerative medicine. HAp nanoparticles coated with
bioresorbable polymers have been successfully used as fillers, carriers of antibiotics, vitamins and
stem cells in bone tissue engineering, etc. In this study we utilize an emulsification process and
freeze drying to load the hybrid system made of nano HAp particles coated with chitosan
oligosaccharide lactate (ChOSL) with two different but similar steroid derivatives: 3β-hydroxy-
16-hydroxymino-androst-5-ene-17-one (A), C19H27NO3 and 3β, 17β-dihydroxy-16-hydroxymino-
androst-5-ene (B), C19H29NO3. The cell-selective toxicity of HAp particles coated with of A- or
B-loaded ChOSL was examined simultaneously on the following cell lines: human breast
carcinoma (MCF-7, MDA-MB-231), human lung carcinoma (A549) and human lung fibroblasts
(MRC-5), using dye exclusion (DET) and MTT assays.
1H NMR, 13C NMR and high-resolution time-of-flight mass spectrometry (MS) techniques
confirmed the intact structure of the derivatives A or B. FT-IR, XRD, DTA, TGA and DSC
techniques confirmed the drug loading process of steroide (A or B) in core–shell particles based
on nano hydroxyapatite. Atomic force microscopy and particle size analyses were used to confirm
that the particles were spherical with sizes between 80 and 240 nm. The measured values of
electrokinetic parameters (zeta potential, electrophoretic mobility and conductivity) were
significantly different for the steroid free carrier (HAp/ChOLS) and A- or B-loaded ChOSL. The
value of the topological molecular polar surface area (TPSA, the sum of the surfaces of polar
atoms and groups in the molecule), were also different for drug free carrier and A- or B-
HAp/ChOLS. Highly selective anticancer activity was noted towards breast cancer cells (MDA-
MB-231) by B-loaded HAp/ChOLS. DET testing after 48 hours (after incubation and recovery) of
the treatment with A-HAp/ChOSL and B-HAp/ChOSL particles showed a high viability of
healthy cells (over 80%). The lowest viability was found in MDA-MB-231 cancer cells treated
with B-HAp/ChOSL (28%). The obtained results of the DET and MTT tests showed that the
particles of A-HAp/ChOLS exhibited nearly four-fold greater cytotoxicity towards breast cancer
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cells (MDA-MB-231) than towards healthy cells (MRC-5). B-HAp/ChOSL particles exhibited
nearly six times greater cytotoxicity to all breast cancer cells than to healthy ones.

O.S.III.3.

Synthesis of antimicrobial cobalt ferrite/gold nanocomposites

Sonja Jovanović1,2 , Lea Udovc1 , Jelena Rmuš2, Matjaz Spreitzer1, Marija Vukomanović1

1Institute Jožef Stefan, Advanced Materials Department, Ljubljana, Slovenia; 2University of
Belgrade, Vinca Institute of Nuclear Sciences, Laboratory of Physics, Belgrade, Serbia

Combining antimicrobial and magnetic properties is foreseen as a good option in designing novel
generations of antimicrobials. It is expected that this type of materials will be capable of targeted
and localized activity that can be removed upon demand.
In the present work, we present our work on designing antimicrobial nanocomposites based on
amino acid-functionalized gold nanoparticles (AuNPs) and cobalt ferrite nanoparticles (CFO
NPs). Initially, the hydrophobic CFO NPs were synthesized via solvothermal method with oleic
acid as a surface capping agent. In order to use CFO NPs for bio-application the ligand exchange
was performed. As-prepared hydrophilic CFO NPs were sonochemically combined with
functionalized gold and further characterized by X-ray powder diffraction (XRD), transmission
electron microscopy (TEM), Fourier transform infrared spectroscopy (FT-IR) and
superconducting quantum interference device (SQUID).
Synthesized materials were identified as nanocomposites with CFO and gold phases.
Morphologically they contained larger AuNPs (approx. 20 nm in diameter) surrounded with
smaller 5-nm sized CFOs. The surface of NPs was decorated with specific ligands, which
provided them special functionality. The magnetic measurements confirmed their paramagnetic
nature while antimicrobial tests proved their bacteriostatic activity against E. coli, S.epidermidis
and P.aeruginosa. We will discuss about optimization of surface properties to provide the most
optimal combination of magnetic and antimicrobial activity of the composite.
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