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Biomaterials. Apatites.
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Apatites. Hydroxyapatites (HAP). 

• General formula: M10(ZO4)6X2

apatites

Ca10(PO4)6(OH)2 HAP

Mg10(PO4)6(OH)2

Ca10(PO4)6F2 FAP

 



Preparation.Properties.Applications.
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Nano-hydroxyapatite

•Higher specific surface

•Improved strength

•Increased hardness

•Improved ductility

•Resistance to tear

•Improved tensile properties

•Higher reactivity

•Increased thermal stability
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Hydroxyapatites. Hydroxyapatite composites.
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Results. Material characterization.

Particle size determination

Crystallite size calculation from XRD results

Transmission electron microscopy

Specific surface



Particle size variation during synthesis
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Transmission electron microscopy
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XRD analysis. Crystallite size. 

Material
Dmed 

(nm)

cHAP 11.5

cHAP + Cu (solid phase) 10.2

cHAP+Cu (coprec.) 9.4

cHAP-Si 10% 9.2



Specific surface determination

Material
Medium specific 

surfaces

m2/g

ncHAP 73.7

cHAP 2.5

ncHAP-Si 5% 89. 8

ncHAP-Si 10% 124.4

ncHAP-Si 15% 87.7

E.S. Bogya, R. Barabás, L. Bizo, V. Dejeu, 11th International Conference and Exhibition of the European Ceramic 

Society, Krakow, 21-25 june 2009



XRD analysis. Crystallite size.

Material Dmed (nm)

ncHAP 0.1 PVP 9.2

ncHAP 0.5 PVP 6.2

Material Dmed (nm)

ncHAP 0.1 CS 3.2

ncHAP 0.5 CS 4.3



Conclusions. Outlooks.

Silica and PVP addition

↓ particle size

↓ cristallinity

Nano-tehnology

Implants coatings 1

Retaining processes

application

domains


1. Barabás R., Bogya E.S., Dejeu V. R., Bizo L., Fluorhydroxyapatite coatings obtained by flame spraying deposition, 

International Journal of Applied Ceramic Technology, 8, 3, 566–571, 2011



Conclusions. Outlook.

Silica addition

↑ specific surface / pore 

volume

↑ termal stability

↑ solubility

↑ sorption and adsorption 

capacity

Nano-tehnology

Solid / liquid interface 

processes

Implants coating

Sorption/adsorption 

processes1

application

domains


1. Bogya E.S., Bâldea I., Barabás R., Csavdári Al., Turdean G., Dejeu V.R., Kinetic studies of sorption of copper(II) ions onto different calcium-

hydroxyapatie materials, Studia Universitatis Babes-Bolyai, Chemia, XLV, 2, TOM II, 363-373, 2010



Classical applications

Biomaterial:

Dense bioceramics 

(implants)

 porous bioceramics

 powder for gap filling

 coatings of implants



New application domains. Nanotehnology.

filtration agent in 

water purification

support for drugs

support for 

fungicides*

*R. Barabas, Al Pop, V. Dejeu, E. Bogya, V. Mitre. I. Mitre:The obtaining procedure to a fertilizer composition based on nitrogen, 

phosphorous and potassium, nr 397, 2008
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