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Statement of Purpose: Due to its biocompatibility, 
bioactivity and high durability properties, hydroxyapatite 
(HA) has a wide range application in medical treatment 
cases. Compared to conventional ceramic formulations, 
nanostructured HA properties such as surface grain size, 
pore size and wetability could control protein interactions; 
therefore, modulating subsequent enhanced osteoblast 
adhesion and long-term functionality (Yeong, KCB J Mat 
Let 1999; 38: 208-213). The aim of present work was to 
synthesis of uniform nanostructured HA particles via wet 
chemical and bacterial routs, and to compare their 
characteristics such as crystallite size and chemical 
composition.  
Methods: Nanostructured powder of HA was prepared 
from Ca(NO3)2·4H2O and P2O5 using a simple sol–gel 
approach. Beside, HA was synthesized using an Iranian 
strain of Serratia via bacterial synthesis method. Iranian 
Serratia strain, Serratia marcescens PTCC 1187, was 
selected to synthesize the nanostructured HA. X ray 
diffraction technique (XRD), Fourier transform infra red 
spectroscopy (FTIR) and transmission electron 
microscopy (TEM) techniques were used to characterize 
the obtained HA powders.  
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Fig 1. XRD pattern of HA powders prepared by;  
(a) sol–gel, (b) bacterial synthesis. 

Results: Fig. 1 shows the XRD patterns for a powder 
prepared by sol gel (a) and bacterial synthesis (b) routs. 
All the peaks in illustrated XRD pattern belongs to HA 
characteristics peaks. But, it could be seen that HA 
powders that have been prepared by bacterial synthesis 
rout have low amount of crystallinity and some of the HA 
peaks are not presented in its XRD pattern.  

Fig. 2 shows the TEM micrographs of the prepared 
nanostructured HA. Results showed that the sol gel 
prepared HA powder had nano scale structure with the 
size of 15-25 nm. The powder particles which were 
produced via bacterial synthesis rout also showed single 
crystal with the size of 25-30 nm. Moreover the shape and 
the size of the nano particles were relatively uniform and 
the amount of agglomeration of obtained powder was 
lesser in comparison with conventional methods. 
The FTIR spectra of nanostructured HA prepared by wet 
chemical and bacterial synthesis routs are shown in Fig. 3. 
The representative FTIR spectrum, showing all 
characteristic absorption peaks of pure or stoichiometric 
hydroxyapatite.  
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Fig 2. TEM micrograph of nanostructured HA prepared 
by; (a) sol–gel, (b) bacterial synthesis. 
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Fig 3. FTIR pattern of nanostructured HA prepared by;  
(a) sol–gel, (b) bacterial synthesis 

Conclusions: HA nanostructured powder was synthesized 
by sol gel and bacterial synthesis routs. The particles were 
single crystalline and had a uniform shape and size. Also 
the amount of agglomeration was relatively low in 
comparison with the one in conventional methods. 
The synthesized powder had the special properties of 
biological HA such as the presence of specific functional 
groups and the size in the range of 25-29 nm. These 
properties lead to more similarity between synthesized 
powder and biological HA thus increasing its 
biocompatibility and bioactivity. 


