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Thanks to its biodegradability and biocompatibility, chitosan (CS) has great potential to be used in bone tissue engineering and 
drug delivery. Nevertheless, scaffolds made of CS, must be porous to be used in these biomedical applications. Pore size and 

interconnectivity between pores have an influence on the foam properties like mechanical strength and cell adhesion. However, 
when foaming occurs in batch, as the gas comes from the sky of the vessel the control of the density and the pore size distribution 
will be difficult. The present work aims to study the foaming ability of CS solution alone and with hydroxyapatite (Hap)/
Tetraethylorthosilicate (TEOS) under steady state flow conditions. 

A jacketed Narrow Annular Gap Unit (NAGU) system was used for continuous foaming study. CS mixtures and gas were 
introduced at the bottom of the unit. Mixture flow rate was maintained at 30 ml/min. To obtain foam with different density, gas flow 
rate was changed from 10 to 70 mL/min. Temperature was maintained constant by the circulation of glycol solution in the jacketed 
unit. Foaming experiments were carried out using a CS solution and Tween 20 as foaming agent. The experiments were investigated 
with CS alone or in the presence of Hap and/or TEOS as source of calcium and silice respectively. The influence of operating 
conditions: gas/liquid flow rates, rotation speed on the density and porosity of final material were studied. The aim is to afford a 
sample process permitting to obtain reproducible biomaterial with a desired porosity and density for bone and tissular regeneration. 
Samples were collected for foams analysis (density, bubbles sizes distribution) and freeze dried for mechanical and porosity analysis 
(DMA, SEM). It was shown that continuous foaming process could be efficiently used to generate new biomaterial with controlled 
density/porosity as ceramic-like foam.
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