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Study type Biomaterial characteristics  
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Objective(s) A variety of biomaterials are used in cranioplasty. Porous hydroxyapatite (PHA) is 
reported as a possible material for bone reconstruction, with good signs of 
biocompatibility, osteoconductive and osteointegrative properties. In the present 
paper we studied the possible antibacterial properties of PHA 

Method of Analysis Review of the literature and laboratory test 

POINTS 

1) Method The test method has been designed to evaluate the potential antimicrobial 
activity of specimens under dynamic contact conditions to overcome difficulties 
in ensuring contact of inoculum to the specimen surface. The test was conducted 
using Staphylococcus aureus ATCC6538 as a bacterial strain. 

2) Results Two experimental sets were performed to evaluate the antimicrobial properties 
of the specimens against two different Staphylococcus aureus concentrations. 
The first preliminary test (a) verified the antibacterial property at 0, 1, 2 and 4h of 
contact time; the second confirmatory test (b) was repeated to verify the 
antibacterial property at 0, 4, 8h. In the first experiment, after the first hour of 
contact, the bacterial inoculum was reduced by 7.96% compared to “inoculum 
only”, which increased to 26.11% at the second hour, and up to 52.33% after 4 
hours.  
In the second experiment, the confirmation test showed that bacterial growth 
reaches maximum inhibition after 4 hours of contact. At four hours, there was a 
higher bacterial reduction of 72.93%, which decreased at 8 hours (36.45%). 
 

3) Conclusions Analyzing the growth trend of viable microorganisms under Dynamic Contact 
Conditions it can be seen that PHA cranioplasty appears to inhibit exponential 
growth by inducing bacterial stasis. 

ADDITIONAL COMMENTS / POINTS TO STRESS / POINTS OF STRENGHTNESS 

 
 Porous hydroxyapatite is a valid biomimetic material: in particular the custom made cranioplasty 

CustomBone Service; 
 Low rate of late infection (porous hydroxyapatite seems prevent the formation of bacterial 

biofilms); 
 

 


