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Calcium phosphates (CPs) are the main inorganic part of biological hard tissues such as bones or teeth and play an 

essential role in human life. This reason makes synthetic CPs widely used in medicine for repair and reconstruction of 

diseased or damaged parts of bone. For these purposes CPs can be used in different forms varying from thin coatings on 

metallic implants to sintered bioceramics [1-3]. One of the CPs most frequently used for the fabrication of bioceramics 

is beta-tricalcium phosphate (β-TCP, Ca3(PO4)2), which attracts practical interest due to several reasons such as 

excellent biocompatibility, osteoconductivity and chemical composition similar to natural bone [4].  

Partial substitution of Ca by other biologically active ions has been proposed as a promising tool to the superior 

biological performance of CP based materials [5]. Chemical modification can drastically affect physicochemical, 

mechanical and anti-bacterial properties of materials, to cause changes in morphology, density, solubility and ion release 

kinetics [6]. Substitution-induced properties allow to combine biocompatibility of CPs with newly obtained properties 

resulting in application of these materials in new areas such as various imaging modalities including fluorescence, 

magnetic resonance or multimodal imaging, as well as for various therapeutic approaches including chemotherapy, gene 

therapy, hyperthermia or combination therapy [7].  

Despite the fact that different CPs have been reported to be substituted with a huge variety of ions, co-doping of 

CPs still remains relatively new approach. Since substitution with single ions opens so many horizons for new 

applications, it makes sense to use multielement substitution for the synergistic effect or multifunctioning of CP-based 

materials [8]. The main goal of the present work was to develop synthetic approach and comprehensively characterize 

β-TCP bioceramics with magnetic and biological properties. Due to these reasons β-TCP partially substituted with Fe3+ 

and Zn2+ ions was chosen and series of products with different substitution level was investigated in detail. 

Fe3+ and Zn2+ co-substituted β-tricalcium phosphate (β-TCP) has been synthesized by wet co-precipitation method. 

Co-substitution level in the range from 1 to 5 mol% has been studied. The thermal decomposition of the as-prepared 

precipitates was analysed through thermogravimetric (TG) analysis. The phase purity and structure of the synthesized 

compounds were evaluated using X-ray diffraction (XRD) analysis, electron paramagnetic resonance (EPR) and 

Fourier-transform infrared spectroscopy (FTIR). Scanning electron microscopy (SEM) was used for the characterization 

of morphological features of the synthesized products. Chemical composition of the compounds was confirmed by 

inductively coupled plasma optical emission spectrometry (ICP-OES). Cytotoxicity of the synthesized species was 

estimated by in vivo assay using zebrafish (Danio rerio).  
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