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Synthesis and surface modification of hydroxyapatite nanorods incorporating functionalized sur-
faces for dental restoration
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A new approach for surface modification of hydroxyapatite (HA) is described. The surface of HA was modified using poly-
vinyl alcohol, adipic acid, citric acid, vinylphosphonic acid and methacrylic acid, respectively using a continuous (plastic) 

flow reactor which gives a reaction temperature of 70°C and total reaction time of ca. 5 minutes. The nanoparticles obtained 
from this method possess remarkably high surface area (>200 m2g-1) and are potentially suitable for a range of biomedical 
and dental applications. The presence of surface modifiers had a substantial influence on the properties of the HA, affective-
ly. It was observed that the Ca/P molar ratio decreased from 1.67 to 1.37 by the addition of organic modifiers. Transmission 
electron microscopy (TEM) studies revealed highly dispersed nanosized rods with a length and diameter ranges of 20-60 nm 
and 4-10 nm, respectively. Dynamic light scattering (DLS) measurements indicated that the colloidal stability of modified HA 
tremendously increased the stability of particles in water in comparison to ungrafted HA. Surface modification with different 
carboxylic containing organic agents resulted in the production of nano-sized HA crystals which could be readily dispersed in 
dental composites and possessed good radiopacity.
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