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Purpose: To study the possibility to use prilling and supercritical antisolvent extraction (SAE) as tandem 

technique to obtain alginate based beads loaded with NSAIDs drugs, as ketoprofen (K) and ketoprofen 

lysinate (KL) for oral administration. To study the effects of this technique in terms of particle morphology, 

drug solid state properties and drug release rate in gastrointestinal tract. 

Methods: Alginate beads were produced by prilling processing different drug/polymer feed solutions using a 

600 µm diameter nozzle and setting volumetric flow rate and vibration at appropriate values to obtain 

hydrated beads in narrow size distribution. Hydrated beads were gelled using a 0.3 M CaCl2 aqueous or 

ethanolic solution. Calcium alginate beads produced in ethanolic solution were directly dried by SAE 

whereas beads obtained in aqueous solution required a pretreatment with ethanol to displace water and then 

dried. Beads size distribution, morphology and inner structure were determined by light laser scattering 

(LLS) and scanning electron microscopy (SEM). Solid state studies on loaded beads were performed using 

differential scanning calorimetry (DSC) and X-ray. Finally, drug release studies were conducted in sink 

conditions with a USP dissolution apparatus II. 

Results: Drug/polymer ratio and gelling conditions influenced mean diameter and morphology of the beads. 

SAE drying preserved nanofibrous alginate network and particle shrinkage was reduced. Encapsulation 

efficiency was good (> 58%) for K loaded beads. Cross-linking alginate in ethanol lead to crystal clusters of 

K embedded in beads polymer matrix whereas cross linking in aqueous solution produced nanometric 

particles of amorphous K inside beads. Dissolution profiles of K loaded beads dried by SC-CO2 presented an 

enhanced burst effect in simulated gastric fluid (SGF), especially for aerogels obtained from aqueous gelling 

solution. 

Conclusion: Prilling and SAE tandem technique allow production aerogels with nanoporous structure and 

narrow size distribution with good drug loading. Nanoporous structure of the bead matrix as well as 

amorphous state of the encapsulated drug enhance dissolution rate of K, especially in SGF. These properties 

are very useful in order to obtain a rapid onset formulation for BCS class II drugs. 


