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ABSTRACT 

 
Calcium phosphates are the main inorganic constituents of human hard tissues (bones and teeth) and 

play an essential role in human life [1]. Despite the fact that magnesium whitlockite (Ca18Mg2H2(PO4)14) 
is the second most abundant mineral in human body, synthetic whitlockite is not so frequently used in 
practice for regenerative medicine purposes. One of the reasons is that its preparation is challenging and 
synthesis products often contain impurities. On the other hand, whitlockite is biocompatible, have 
excellent osteogenic properties and it is more stable in acidic conditions than other calcium phosphates. 
These properties make whitlockite a promising candidate for the use in damaged bone regeneration or 
dental application [2].  

Partially substituted calcium phosphates can possess improved physical and biological properties, 
which makes possible to use them in a wider application area. Copper is an essential element in 
metabolism processes and copper-doped biomaterials are useful for orthopedic application. 
Copper-substituted calcium phosphates are well known for their antibacterial [3], angiogenic, and 
osteogenic properties, which stimulate biological integration of new materials. These biomaterials with 
low copper concentration are not toxic like antibiotics, which were widely used in the past years [4]. For 
this reason, we hope, that copper-containing whitlockite will be a future candidate in orthopedic surgery 
due to copper biological and antibacterial properties. 

In the present work, whitlockite powders were synthesized by dissolution-precipitation method 
under hydrothermal conditions. The main goal of this work is to optimize synthesis conditions (pH, 
temperature, reaction time, concentration of starting materials) and obtain low crystallinity whitlockite 
powders. Also, to analyze whitlockite phase purity and structural changes at different copper amounts. 
The crystallinity, crystal structure and structural changes were evaluated by powder X-ray diffraction 
(XRD), Fourier-transform infrared (FTIR) and Raman spectroscopies. Scanning electron microscopy 
(SEM) was used for the characterization of morphological features of products. Chemical composition 
of synthesized powders was analyzed by inductively coupled plasma optical emission spectrometry 
(ICP-OES). 

  
References:  
1.N. Eliaz, N. Metoki, Materials, Calcium phosphate bioceramics: A review of their history, structure, properties, coating 

technologies and biomedical applications, 2017, 10(4), 334. 
2.H. L. Jang, H. K. Lee et al. Journal of Materials Chemistry B, Phase transformation from hydroxyapatite to the secondary 

bone mineral, whitlockite, 2015, 3, 1342–1349.  
3.S. Gomes, C. Vichery et al. Acta Biomaterialia, Cu-doping of calcium phosphate bioceramics: From mechanism to the control 

of cytotoxicity, 2018, 65, 462–474.  
4.A. Jacobs, G. Renaudin et al. Acta Biomaterialia, Biological properties of copper-doped biomaterials for orthopedic 

applications: A review of antibacterial, angiogenic and osteogenic aspects, 2020, 117, 21–39.  
 
  


	virselis3.pdf
	Page 1


