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Hydroxyapatite [Ca10(PO4)6(OH)2, HAp] is a major inorganic component in hard tissue [1-3]. 

HAp is biocompatible and biodegradable substance with a great promise for bone regeneration [4]. It 

was observed that bone has a great affinity for implants containing high percentages of HAp [5]. 

In the present work, the effects of various organic solvents and solvothermal conditions on the 

formation of HAp via hydrolysis of α-tricalcium phosphate (α-TCP) were investigated. The hydrolysis 

reaction was performed in solutions with different water to organic solvent (W:O) ratios under 

solvothermal conditions at 120 °C for 3 h and at 200 °C for 5 h. Ethyl alcohol (EtOH), isopropyl alcohol 

(PrOH), and butyl alcohol (BuOH) did not inhibit the hydrolysis of α-TCP while methyl alcohol 

(MeOH) and ethylene glycol (EG) had a more prominent inhibitory effect on the formation of single-

phased HAp. The samples treated with organic solvent only showed no evidence of HAp formation. 

This was true for all the organic solvents used under different solvothermal treatments. The morphology 

of the obtained samples varied from plate-shaped to rod-shaped. From all the solvents analysed, EG had 

the highest impact on the sample morphology. 
 

 
Figure 1. XRD patterns of the samples prepared using water to organic solvent ratio of 40:60 after 

solvothermal treatment at 120 °C for 3 h (a) and at 200 °C for 5 h (b). 
 
Acknowledgements: This work has received funding from the European Social Fund (project No 09.3.3-LMT-K-712-23-

0070) under grant agreement with the Research Council of Lithuania (LMTLT). 

 
References 

1.  M. J. Olszta; X. Cheng; S. S. Jee; R. Kumar; Y.-Y. Kim; M. J. Kaufman; E. P. Douglas; L. B. Gower. Bone structure and 

formation: A new perspective. Mater. Sci. Eng., R 2007, 58, 77−116.  

2.   M. Goldberg; A. B. Kulkarni; M. Young; A. Boskey. Dentin: structure, composition and mineralization. Front. Biosci., Elite 

Ed. 2011, E3, 711−735. 

3.  Y. In; U. Amornkitbamrung; M.H. Hong; H. Shin. On the Crystallization of Hydroxyapatite under Hydrothermal 

Conditions: Role of Sebacic Acid as an Additive. ACS omega 2020, 5, 27204-27210, doi:10.1021/acsomega.0c03297. 

4.  E. Fiume; G. Magnaterra; A. Rahdar; E. Verné; F. Baino. Hydroxyapatite for Biomedical Applications: A Short Overview. 

Ceramics, 2021, 2571-6131, doi:10.3390/ceramics4040039. 

5.  J.R. Woodard, A.J. Hilldore, S.K. Lan, C.J. Park, A.W. Morgan, J.C. Eurell, S.G. Clark, M.B. Wheeler, R.D. Jamison and A.J. 

Wagoner Johnson, "The mechanical properties and osteoconductivity of hydroxyapatite bone scaffolds with multi-scale porosity", 

Biomaterials 28 (2007) 45, doi.org/10.1016/j.biomaterials.2006.08.021. 
  


