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INTRODUCTION: Current research is focusing 
on injectable osteoconductive materials. Injectable 
CaP cements offer a minimal-invasive use, but lack 
osteogenic properties. In order to create a 
combined osteoconductive / osteogenic bone 
substitute we used in this study a synthetic, 
injectable and resorbable Brushite / ß-tricalcium-
phosphate (β-TCP) scaffold (chronOS Inject) and  
impregnated it with a transglutaminase 
(plasmatransglutaminase – F XIII). We evaluated 
the activity of the osteogenic protein and the 
biomechanics of the mixture.  
 

METHODS: Activation study: In order to 
evaluate the reaction of the osteogenic protein F 
XIII to the fluid phase of chronOS Inject (sodium 
hyaluronate), different pH solutions (pH 4 – 7), 
sodium hyaluronate and chronOS Inject were 
mixed with F XIII and the protein activity and F 
XIII release was detected with ELISA. 

Biomechanical study: The injectability of the 
chronOS Inject / F XIII mixture was assessed 
measuring the force required to inject the mixture 
through a 1 ml standard syringe without a cannula. 
3 repeats were preformed with and without F XIII. 

 

RESULTS: Activation study: F XIII is not 
influenced by low pH and the sodium hyaluronate. 
The release of F XIII from chronOS Inject could 
not be measured due to clouding of the liquid. 

Biomechanical study: We saw an increase of the 
injection force in the presence of F XIII which 
increased with time after mixture. 
 

DISCUSSION & CONCLUSIONS: F XIII is not 
affected by the liquid phase of chronOS Inject, 
which therefore may be a good carrier for the 
osteogenic protein. In a further test we could 
remove the clouding by filtration, however to what 
extend the amount of protein was also reduced 
needs to be further investigated. Furthermore the 
osteogenic protein affects the injectability of the 
cement which may be due to the fact, that the 
sodium hyaluronate and the protein increase 
cement viscosity or a change of the liquid / powder 

ratio. The injectability needs to be optimized 
testing various liquid / powder ratios in the future 
in order to produce a hybrid injectable bone 
substitute. 
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