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Some experimental results have indicated that HA and OCP can form an epitaxial interface[1-3]. 
Hereafter the OCP-HA interface has become of great biological interest in the context of mineralized 
tissue formation. In order to reproduce the experimentally reported epitaxial growth between HA and 
OCP, the interface was formed joining half unit cell of HA and one cell of OCP, as it was indicated by 
Brown, but in such a way that [0001]HA must be parallel to [001]OCP and [1 2 10]HA is parallel to 
[010]OCP (Fig 1). From the free energy analysis in Brown’s [4] model and in our model for the HA-
OCP interface it was found that in Brown’s model, after relaxation, the atoms around the interface do 
not have the same environment as they have in the HA and OCP unit cells, whereas in our interface 
model they do. The P-O, Ca-O, and O-H distances in the zone around the interface were found in a 
reasonable range compare with those observed in the HA and OCP unit cells. All this indicates that 
our model is a better proposal for the study of the HA-OCP interface. 
The HRTEM experimental image of the HA-OCP interface obtained by Iijima et al. [5](Fig.2) and the 
HREM simulated images obtained from our model show regions of good coherence in the interface 
separated by misfit-dislocation-like features. These structural defects are generated by the difference 
of 0.21 Å between aHA and bOCP unit cell parameters. In the simulated image these defects are 
presented in a serie whose periodicity is of approximately 10nm. (Fig. 1 and 2)  
The use of quantum mechanics calculations and the interpretation of electronic structure besides the 
crystals symmetry show a new way to determine the structure of interfaces, producing a whole 
supported model that must be considered in experimental studies. It is clear that the Brown’s model 
was so good when the possibilities of understanding were limited to the geometry, however with the 
new developed tools, as the used in this work, it is possible to include electronic parameters in the 
solution of the structure, producing a well supported HA-OCP interface model. 
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Fig. 1. Serie of simulated HREM images for the interface model proposed in this work for different
thicknesses (Th) and defocus (∆f) values. The interface is seeing along [1 2 13]HA to be able to
compare these images with the experimental image shown in figure 2. 

Fig. 2. Experimental HREM image 
along the [1 2 13]HA direction of the 
HA-OCP interface (Iijima et al. 
(1992a), used with authorization 
from the authors). a) Fourier 
transform from the HA zone. b) 
Fourier transform from the OCP 
zone. The simulated HREM image 
with defocus ∆f = -550nm and 
thickness Th = 105nm in the inset. 
Seeing this image at glanced 
incidence along the direction 
indicated by the arrow a misfit-
dislocation-like defect can be 
observed.
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