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Abstract 

The most significant mass part of the bony tissue consists of calcium phos-
phate ceramics. This paper describes method of obtaining fine particles of biphasic 
calcium phosphate (BCP) as well as fine particles of biphasic calcium phosphate cov-
ered by polymer, poly-lactide-co-glycolide (BCP/PLGA), by ultrasonic spray pyroly-
sis. Methods used for characterization of obtained particles of BCP and BCP/PLGA 
are Infrared Spectroscopy (IR) and Scanning Electron Microscopy (SEM) techniques. 

 
Introduction 

Materials which have structure and characteristics similar to the natural bone 
are called bioceramic materials [1,2]. For the reparation and replacement of the bony 
tissue we use calcium phosphate whose characteristics are being improved with poly-
mer. We used spray pyrolysis [3,4,5] for obtaining fine particle of BCP which are at 
the later stage covered by polymer, poly-lactide-co-glycolide. All samples of obtained 
particles of BCP and BCP/PLGA are characterized by Infrared Spectroscopy (IR) and 
Scanning Electron Microscopy (SEM) techniques. 
 
Experimental Procedure 

Biphasic calcium phosphate was made by precipitation from Ca(NO3)2 x 
4H2O and (NH4)3 PO4 in the alkali environment. After 24h the suspension is filtered 
through Bihnere’s hopper with vacuum. The obtained gel (≈40 g) is dissolved in 500 
ml of water and that makes precursor solution for the spray pyrolysis. The concentra-
tion of precursor solution is 0,002 M. Spray pyrolysis is performed at T=400°C with 
air as carrier gas. The flow of the gas is 60 l/h and the frequency of the ultrasonic at-
omizer is ν=1,7 MHz. Fine biphasic calcium phosphate particles obtained by spray 
pyrolysis are covered with the polymer by being added in to the solution of poly-
lactide-co-glycolide (PLGA) in chloroform (≈0,3%) and then at the later stage metha-
nol is added into the obtained polymer solution at the appropriate ratio. The solution 
after that is precipitated. 

All samples are characterized by IR and SEM techniques. The IR measure-
ments were performed on Perkin-Elmer 983G Infrared Spectrophotometer, using the 
KBr pellet technique, in the frequency interval of 250-4000 cm-1. 
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The morphology of obtained particles BCP and BCP/PLGA were examined 
by scanning electron microscope (SEM) JEOL JSM-5300. The powder samples for 
SEM analysis were coated with gold using the PVD process. 

 
Results and Discussion 

All typical bands for BCP are shown in the IR spectrogram in Fig 1. 
The bands that correspond to the wave numbers 1093 and 1037, and 606 and 
568 cm –1, belong to the ν4 and ν3 asymmetrically stretching vibrations for the phos-
phate group. The symmetrical stretching modes (ν1 and ν2) of PO4

3- ion were also 
found at around 957 and 468 cm –1. The liberation and stretching modes of the OH – 

were detected at around 630 cm –1 and 1612 cm –1, respectively, while the band on 
3400-3700 cm –1 belongs to the OH – group of the water molecule. 

 
Figure 1. The IR spectra of the obtained biphasic calcium phosphate par-

ticles by the spray pyrolysis method 
 

 Figure 2 shows the morphology of the BCP particles obtained by spray pyrolysis. 
 

    
Figure 2. Solid particles of biphasic calcium phosphate produced at 400 °C by 

spray pyrolysis 
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Scanning Electron Microscopy (SEM) of the obtained powder shows that 
powder particles, based on biphasic calcium phosphate, obtained with spray pyrolysis, 
have spherical shape. However, it also shows that powder contains the particles of the 
irregular shape. The surfaces of the particles are not smooth. They represent aggrega-
tion of the particles, which are in submicron range.  

 

      
Figure 3. SEM micrographs of particles of biphasic calcium phosphate covered by 

polymer poly-lactide-co-glycolide 
 

SEM micrographs of the BCP/PLGA show characteristic details of the agglomerates 
and particle gathering.  
 
Conclusion 
The spray pyrolysis method is used to synthesize the particles of BCP, which are af-
terward covered with polymer PLGA thus obtaining the composite material 
BCP/PLGA. The particles have specific morphology characteristics which are deter-
mined with the parameters of the spray pyrolysis process. The particles have spherical 
and irregular shape with rougher surface. 
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