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ABSTRACT 

 

The low aqueous solubility of diazepam (DZP) presents a challenge in formulating nasal sprays 

without the use of organic solvents.  One approach to overcome this challenge involves co-

administration of a soluble prodrug, avizafone (AVF), with a converting enzyme to produce 

supersaturated DZP at the site of administration.  In addition to overcoming solubility issues, the 

supersaturated state of DZP provides an increased driving force for enhanced permeation across nasal 

mucosa.  However, supersaturated solutions are metastable, and there is a limit to the degree of 

supersaturation (S) that can be reached without causing spontaneous phase separation of the solute.  The 

aim of this article was to determine how formulation parameters affect the rate of DZP supersaturation, 

maximum degree of supersaturation, and phase separation kinetics.  A model enzyme, Aspergillus 
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