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INTRODUCTION: Chitosan/clay hybrids have 

great potential in controlled release formulations 

due to the various benefits that can be achieved 

with this association. However, to achieve these 

benefits, issues as type of chitosan, type of clay, 

chitosan/clay ratio, crosslinking density between 

chitosan and clay, as well as, the type of delivery 

system (tablets, beads, films, nanoparticles, 

conjugates, hydrogels, capsules, and microspheres) 

[1] along with their methods of preparations 

should be evaluated [2]. Thus, in this work 

chitosan/clay microspheres were prepared, by the 

precipitation method, for use in drug carrier 

systems. The influence of the process parameters, 

particularly two airflows of the drag system (2.5 

and 10 L.min-1) on the microspheres physical 

dimensions, microstructure and degree of swelling 

as well as in vitro drug release property were 

evaluated. 

METHODS: Medium molecular weight chitosan 

from shrimp shells, Mv = 114 kDa and degree of 

deacetylation DD = 92% was supplied by 

Polymar-Fortaleza/CE-Brazil. Sodium containing 

natural montmorillonite take-off with the trade 

name of Cloisite Na+ (CL) was provided by 

Southern Clay Products Inc. (Gonzales, TX, USA) 

and Argel bentonite clay (AG) was supplied by 

Bentonit União Nordeste-São Paulo/SP-Brazil. 

Glacial acetic acid and sodium hydroxide were 

provided by Vetec Química-Brazil and sodium 

acetate was supplied by Nuclear-Brazil. All 

aqueous solutions were prepared using distilled 

water and all reagents and solvents were analytical 

grade and used as received. Chitosan/clay 

microspheres were prepared by the precipitation 

method, employing experimental equipment 

developed in our laboratory. 

RESULTS: In general, the microspheres presented 

a porous microstructure (Figure 1), being the pore 

size and degree of swelling affected not only by 

the process parameters, but also by the clay type. 

Chitosan/clay hybrid microspheres prepared with 

CL clay at the airflow velocities of 10 L.min-1 drag 

system showed good drug-controlled release 

properties. 
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Figure 3. SEM images of chitosan and chitosan/clay microspheres prepared with 

10% clay and 2.5 and 10 L.min-1 airflow at magnifications (a) 50X and (b) 2000X 
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Fig. 1: SEM images of chitosan and chitosan/clay 

microspheres prepared with 10% clay and 2.5 and 

10 L.min-1 airflow at magnifications (a) 50X and 

(b) 2000X. 

DISCUSSION & CONCLUSIONS: The process 

parameters and the type of clay affected their 

dimensions. Regarding the water absorption, the 

clay type had great influence, being CL clay 

responsible for the highest values. Chitosan/clay 

hybrid microspheres prepared with CL clay at the 

airflow velocities of 10 L.min-1 drag system 

showed good drug-controlled release properties. 

Thus, chitosan/CL clay nanocomposite 

microspheres are quite suitable to be applied in 

drug-delivery systems in comparison with pure 

chitosan microspheres. 
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