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The possibility of using the composite materials of biological nature, in particular biogenic 

hydroxyapatite (BHA) with magnetic additives and without it, as broad spectrum antibiotic carrier 
for orthopedics and traumatology was shown. It was found that the unalloyed sample being in the 
model medium has a lesser velocity of bioresorption (0.70 % mass./ day) especially in a first 2 
days than alloyed sample (1.11 % mass./ day). At the same time both materials have an identical 
tendency into maximal saturation by antibiotic for 2 hours, however the composite system BHA / 
Fe3O4 has a twice less value of adsorption activity compared with BHA. 

Keywords: biogenic hydroxyapatite, ferromagnetic additions, bioresorption, adsorption 
activity, ceftriaxon.  

 
 

1.  . .          
  ( ) / . . , . . , . .   

. //    . – 2014. - . 6, 4. – . 201 – 212. 
2. Elliott J.C. Structure and Chemistry of the Apatites and Other Calcium Orthophosphates: 

studies in inorganic chemistry. – Amsterdam: Elsevier, 1994. – 389 p. 
3. White T. J. Structural Derivation and Crystal Chemestry of Apatites  / T. J. Webster, D. ZhiLi 

// Acta Crystallographica. – 2003. – Vol. 59. – P. 1 – 16. 
4. Zhang L. Nanotechnology and Nanomaterials: promises for improved tissue regeneration /  

L. Zhang, T. J. Webster // Nano Today. – 2009. – No. 4. – P. 66 – 88. 
5. Panseri S. Magnetic Hydroxyapatite Bone Substitutes to Enhance Tissue Regeneration: 

evaluation in vitro using osteoblast-like cells and in vivo a bone defect / S. Panseri, C. Cunha, 
C. D'Alessandro et. al. // PLoS ONE. – 2012. – Vol. 7, No. 6. – P. 1 – 8. 



" "   1 (10) 2017 

 58

6.  . .     Fe3O4/  
/  /   /Gd3+ / . . ,  

. . , . .   . // ,    . – 2015. – 
. 6, 3. – . 326 – 335. 

7. Blokhuis T. J. Properties of Calcium Phosphate Ceramics in Relation to their in vivo Behavior 
/ T. J. Blokhuis,  M. F. Termaat, F. C. den Boer et. al. // The Journal of Trauma. – 2000. – 
Vol. 48, No. 1. – P. 179 – 186. 

8.  . .      -
,   / . . , . . , . .   .  

//  . – 2012. - 2. – . 69 – 75. 
9. Klassen H.J. A Historical Review of the Use of Silver in the Treatment of Burns, II. Renewed 

Interest for Silver // Burns. – 2000. - Vol. 26, No. 2. – P. 131 – 138. 
10. Popa C. L. Influence of Thermal Treatment on the Antimicrobial Activity of Silver-Doped 

Biological Apatite / C. L. Popa, C. S. Ciobanu, G. Voicu et. al. // Nanoscale Research Letters. – 
2015. – No. 10(1). – P. 502 – 512. 

11. Sych O. Si-Modified BHA Bioceramics as a Drug Delivery System: effect of modification 
method on structure and Rifampicin release / O. Sych, N. Pinchuk, V. Klymenko et. al. // 
Processing and Application of Ceramics. – 2015. - Vol. 9, Iss. 3. – P. 125 – 129. 

12. Baji  M. P. Direct pulp capping with novel nanostructural materials  based on calcium silicate 
systems and hydroxyapatite / M. P. Baji ,  V. Petrovi , V. O. Gali  et. al. // Serbian Dental 
Journal. – 2016. – Vol. 63, No. 4. – P. 183 – 188.  

13. Rau J. V. Fe-Doped Hydroxyapatite Coatings for Orthopedic and Dental Implant Applications 
/ J. V. Rau, I. Cacciotti, A. De Bonis et. al. // Applied Surface Science. – 2014. - No. 307. –  
P. 301 – 308. 

14. Skorokhod V. V. Porosity and Bioactivity of Hydroxyapatite-Glass Composites / V. V. Sko-
rokhod, L. A. Ivanchenko, N. D. Pinchuk et. al. // Functional Materials. – 2006. – Vol. 13, 
No. 2. – P. 1 – 8. 

15. Li Y. Iron (III) and Manganese (II) Substituted Hydroxyapatite Nanoparticles: 
characterization and cytotoxicity analysis / Y. Li, C. T. Nam, C. P. Ooi // Journal of Physics 
(Conference Series). – 2009. - No. 187. – P. 1 – 8. 

16. Tran N. Increased Osteoblast Functions in the Presence of Hydroxyapatite-Coated Iron Oxide 
Nanoparticles / N. Tran, T. J. Webster // Acta Biomaterialia. – 2011. – No. 7. – P. 1298–1305. 

17 Márquez F. Preparation of Hollow Magnetite Microspheres and their Applications as Drugs 
Carriers / F. Márquez, G. M. Herrera, T. Campo et. al. // Nanoscale Research Letters. – 2012. 
-  No. 7. – P. 210 – 219. 

18.  . .         
         

 //  . – 2013. - . 18, 4. – . 1954 – 1960. 
19. Tapan K. J. Biodistribution, Clearance, and Biocompatibility of Iron Oxide Magnetic 

Nanoparticles in Rats / K. J. Tapan, M. K. Reddy, M. A. Morales et. al. // Molecular 
pharmaceutics. – 2008. - Vol. 5, No. 2. – P. 316 – 327. 

20. Prijic S. Increased Cellular Uptake of Biocompatible Superparamagnetic Iron Oxide 
Nanoparticles into Malignant Cells by an External Magnetic Field / S. Prijic, J. Scancar,   
R. Romih et. al.  // J. Membrane Biol. – 2010. - No. 236. – P. 167 – 179. 

21.  . .,  . .,  . .  .    
      //   

:  ,  ,  ( –2012):  IV . 
. . 19–22 . 2013 ., , 2012. – . 48. 

22. Lu X. Theoretical Analysis of Calcium Phosphate Precipitation in Simulated Body Fluid / X. 
Lu, Y. Leng // Biomaterials. – 2005. - No. 26. – P. 1097 – 1108. 

23. Ploux L. Bacteria/material interfaces: role of the material and cell wall properties / L. Ploux, 
A. Ponche, K. Anselme // Journal of Adhesion Science and Technology. – 2008. - Vol. 24, 
No. 13–14. – P. 2165–2201. 

24. Montali A. Antibacterial coating systems / A. Montali // Injury, Int. J. Care Injured. – 2006. – 
No. 37. – P. 581 – 586. 

25. Guo Ya-J. Bactericidal property and biocompatibility of gentamicin-loaded mesoporous 
carbonated hydroxyapatite microspheres / Ya-J. Guo, T. Long, W. Chen at. al. // Materials 
Science and Engineering. – 2013. - No. 33. – P. 3583 – 3591. 



II.    

 

  59

26. Otychenko O. M. Adsorption features of the substances with different molecular mass on biogenic 
hydroxyapatite doped by nanomagnetite / O. M. Otychenko, T. Ye. Babutina, O. R. Parkhomey et. 
al. // Nanosistemi, Nanomateriali, Nanotehnologii. – 2017. - Vol. 15, No. 1. – P. 185 – 192. 

27. . 61938 U ,  61 35/32,33/00,6/02, 61 19/00 (2003).   
   ( ) / . . , . . , . . . – 

 99095233; . 21.09.1999; . 15.12.2003, .  12. – 7 . 
28. . 26584 U ,   22 F 9/26 (1999).    

  / . . , . . , . . . –  95031196; . 
16.03.1995; . 11.10.1999, .  6. – 4 . 

29. Otychenko O. M. Influence of Thermolysis in the Nitrogen Medium on Physicochemical 
Properties of Medical Using Material Based on Biogenic Hydroxyapatite / O. M. Otychenko, 
T. Ye. Babutina, O. R. Parkhomey et. al. // Chemistry, Physics and Technology of Surface. – 
2017. – Vol. 8, No. 1. – P. 10–17. 

30. . 14380 U ,   8 F 22/6 (2014).    
  / . . , . . , . . , . . . – 

 105662; . 05.12.2011; . 10.06.2014, . 11. - 5 .  
31.  . .        

   / . . , . . ,  
. .   . //   . – 2014. -  2. – . 45–52. 

32.  . .       
   / . . , . . , . .   .  // 

. – 2011. - . 4,  2. – . 54–60. 
33.  . .    / . . , . . ,  

. .   . – . : . , 2014. – 416 . 
 

 
 

 
 


