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Trauma, various diseases such as osteoporosis, and other degenerative processes can weaken the human bone 

tissue. Moreover, with steadily increasing average population age this problem affects more and more people. 

Therefore, finding of new biomaterials with enhanced biological properties is very important for biomedicine of today. 

One of the promising compounds in this area is whitlockite. Magnesium whitlockite (Ca18Mg2H2(PO4)14) is the 

second most abundant mineral in human body and one of the main components of the human hard tissue, constituting to 

approximately 20–35 wt% [1]. Due to its excellent biocompatibility and osteogenic capability this compound attracted a 

lot of attention in recent years in the fields of bone regeneration and tissue engineering [2]. To further improve 

biological properties of whitlockite and achieve additional properties for specific clinical applications other bioactive 

ions instead of Mg can be introduced into the structure of the material.  

This study presents simple and reliable way to synthesize metal ion substituted whitlockite compounds by 

dissolution-precipitation process using hydrothermal conditions. Pure phase whitlockite compounds containing Zn, Cu, 

and Mn were successfully synthesized. Synthesis conditions such as temperature, time, pH, and concentration were 

carefully studied and optimized for each compound individually. The amount of Zn, Cu, Mn ions in the crystalline 

structure was varied by varying their ratio with calcium in the reaction mixture. The effect of synthesis conditions on 

particle size and morphology was also investigated.  

Synthesized compounds were analyzed by X-ray diffraction (XRD), Fourier-transform infrared spectroscopy 

(FTIR), scanning electron microscopy (SEM), inductively coupled plasma optical emission spectroscopy (ICP-OES) 

and Raman spectroscopy. Rietveld analysis was employed to calculate the structural parameters of the materials.  
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