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Introduction: It is desired that tissue engineering 
substitutes for bone graft procedures are biocompatible, 
support osseointegration, and are capable of sustaining 
physiological loads while providing a local substrate for 
regeneration of bone. Among the many biocompatible 
biomaterials,  calcium phosphate ceramics have shown 
tremendous promise  since they can provide the initial 
mechanical rigidity and structure, and via a suitable Ca/P 
ratio, is osteoconductive in vivo [1]. Hydroxyapatite (HA) 
and tricalcium phosphate (TCP) ceramics have been 
extensively investigated.  Fabricated porous HA and TCP 
structures also facilitate tissue penetration and perfusion 
along with mechanical support. It is desired that as the 
bone ingrowth occurs, the scaffolds integrate with time 
into the remodeling bone. While (TCP) degrades rapidly 
in vivo and has high surface layer solubility which could 
lead to a toxic environment for cells [2], HA is known to 
degrade more slowly in vivo, with negligible osteoclastic 
activity[3].  It has also been suggested that a combination 
of HA and TCP may be beneficial for bone formation and 
regeneration.  In this study, the mechanical impact of 
tuning a appropriate HA:TCP combination for trabecular-
like scaffolds was investigated.  
Methods: Calcium phosphate (CaP) scaffolds were 
fabrication by twice coating interconnected polymer 
sponge templates with CaP slurry and sintered to 1230 oC 
to ash the polymer template.  Scaffolds were prepared 
with one of five HA:TCP ratios – 100:0, 70:30, 50:50, 
30:70 or 0:100. Scaffold porosity was measured using 
helium pycnometry and scaffold architecture was 
visualized using Micro CT analysis. All specimens were 
characterized in terms of their mechanical properties in 
pure compression in displacement control mode. A 
sample size of n=6 per group was used.  At an alpha value 
of 0.05, data was statistically analyzed using one way 
ANOVA and Tukey’s test for post hoc comparison. 
Results: The changes in the compressive strength and the 
elastic modulus of the trabecular scaffolds with change in 
HA:TCP ratio is shown in Fig 1 and 2. No significant 
difference was observed in scaffold porosity among the 
groups, with the 30:70 and 0:100 HA:TCP ratios having a 
porosity of 75 ±3% and the 100:0, 70:30 and 50:50 
HA:TCP ratios having a mean porosity of 80±3%. Micro 
CT (Fig 3) indicated that the porous designs have more of 
a plate-like characteristic with increasing TCP fraction. 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Discussion: The 50:50 and 30:70 HA:TCP volume ratios 
have higher compressive mechanical strength among the 
scaffolds tested. The 100% TCP have a significantly 
lower compressive strength and elastic modulus as 
compared to all other groups (p<0.03). This was also 
observed architecturally as the interconnected porous 
designs had more of a plate-like characteristic with 
increasing TCP fraction. The 100:0 and 70:30 HA:TCP 
ratio scaffolds have a slightly lower strength and a 
slightly higher elastic modulus than the 50:50 and the 
30:70 ratios of HA to TCP. The observed values of 
strength for all the combinations using this template 
coating method were significantly higher than those 
reported for similar tests using a double dip coating 
technique with HA:TCP ratios[4].  
 
Conclusions:  
It was concluded that pure TCP shows significantly lower 
strength and elastic modulus than pure HA and all other 
combinations of HA:TCP used in this study. 
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Fig 1. Compressive strength of the 5 HA:TCP ratios. 
 

Fig 2. Elastic Moduli of the 5 HA:TCP ratios. 
 

Fig 3. Micro CT images of the different ratios of 
HA:TCP showing architectures at the axial 
cross sections of specimen. Plate-like 
architecture increases with TCP. 

 


