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Background: It is well known that poor water solubility of pharmaceutical compounds pose significant challenges in drug bio-
availability and new drug development. For example, Naproxen, a non-steroidal anti-inflammatory drug (NSAID), is a 
biopharmaceutical classification system (BCS) class II drug whose bioavailability is rate-limited by its dissolution. Particle size 
reduction has been used to improve the bioavailability of Naproxen using various micronization techniques. 

Results: In the present manuscript, we report a custom designed, constant (P,T) rapid expansion of supercritical solutions (RESS) 
processing of Naproxen drug, in supercritical CO2. A chamber pressure of 300 bar and 50 oC was maintained constant throughout 
the experiments. RESS chamber was depressurized through a capillary tubing and formulations were collected in a collection vessel 
cooled at liquid nitrogen temperatures in ‘dry ice’ form. This ‘dry ice’ was gradually dissolved in DI water, which resulted in a clear 
solution containing dissolved naproxen. These solutions were drop casted on a silicon substrate and ambient dried overnight resulting 
in stable, viscous films. Generally, Naproxen is a solid powder with melting points of 154o C under ambient conditions. Compositional 
and structural characterization of the films confirmed their chemical identity as naproxen. 

Conclusions: The discovery of liquid-like naproxen films could result in new, oral drug-delivery techniques and would effectively 
address the poor water solubility problems of the drug. We are applying the sc-CO2 processing strategy for other pharmaceuticals.
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