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Purpose 
To develop an oral liquid pediatric formulation of propranolol endowed with suitable therapeutic 
efficacy, safety,  stability and good palatability, by exploiting cyclodextrin complexation. Most of 
drugs intended for pediatric use are unlicensed or off-label from the point of view of both 
therapeutic use, formulation and/or route of administration. One of the major problems in pediatric 
medicine is the lack of suitable specific formulations, thus leading to a large use of 
extemporaneous preparations with problems of poor dosing accuracy, variations of bioavailability 
and lack of information about the physical, chemical and microbial stability of the preparation. 
Propranolol is actually dispensed as syrups or sachets extemporaneously prepared. 
Methods 

Aqueous formulations containing 0.2% w/v of propranolol were prepared starting from 1:1 or 1:2 

drug:cyclodextrin systems prepared according to two different techniques. These solutions were 

examined for physical and microbial stability, photochemical stability and thermal stability at three 

different temperatures. Palatability studies were performed by electronic tongue. Organoleptic 

properties and pH values of the solutions were also checked during time. 

Moreover, three extemporaneous formulations commonly arranged in hospitals in the form of 

syrups were prepared and evaluated in terms of pH and physico-chemical and microbial stability, 

in order to verify the possible benefits obtained by drug cyclodextrin complexation. 

Results 

The use of cyclodextrins allowed preparation of stable aqueous formulations of propranolol 

endowed with better accuracy dosage and improved palatability with respect to extemporaneous 

formulations. Moreover the pH values of the cyclodextrin-containing formulations were higher 

than those of common formulations arranged in hospitals (pH about 5 with respect to pH 3), 

making them more easily tolerable. Additionally, phenomena of physical and/or microbial 

instability were shown by the extemporaneous formulations commonly prepared in hospitals. 

Conclusions 

The developed liquid formulations based on propranolol and cyclodextrins could represent a valid 
alternative to the current preparations, overcoming problems such as poor dosing accuracy, low 
palatability and uncertain stability. Such preparations are easy to prepare and also to administer 
to pediatric patients depending on their age, more tolerable and also free of other ingredients 
such as sweeteners and flavoring, often responsible of possible acute and chronic side effects. 


