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Acute and chronic rhinosinusitis affects over 12% of adults in the US with a cost of over 

$11 billion per year. It is the 5th most common illness for which antibiotics are prescribed. 
Current therapies for acute sinusitis include systemic antibiotics and anti-inflammatory drugs, 
which are associated with adverse events including vomiting, diarrhea, bacterial resistance, and 
rash. A localized therapy could potentially minimize side effects, increase patient compliance, 
and result in better therapeutic outcomes while minimizing risks of antibiotic resistance. Silver 
has been used for centuries for its antimicrobial properties and it has noted biocompatibility in 
otic formulations (Argyrol) and intranasal formulations (Avoca). Silver colloids are well-studied 
nanometer metallic suspensions in aqueous media, well known for intrinsic antimicrobial 
properties due to silver ion release as well as limited side effects and risks of antimicrobial 
resistance. Our hypothesis was that silver nanoparticles (AgNPs) delivered intranasally as a 
silver ion controlled release delivery vehicle to attain extended silver ion release in the sinus 
could treat acute bacterial rhinosinusitis (ABRS). This could circumvent the side effects of oral 
antibiotics and decrease the number of doses required, increasing patient compliance.  A 
mouse model was used to assess the residence time and concentrations of silver after 
intranasally administered AgNPs and AgNO3 (as a control) in the sinus cavity.  Both AgNPs and 
AgNO3 exhibited potent bactericidal activity against the 3 most common ABRS pathogens in 
vitro and silver concentrations in the sinus cavity remained higher than the minimum bactericidal 
concentrations for 1 hour (AgNPs) and 24 hours (AgNO3). The shorter residence time of AgNPs 
was attributed to the rapid mucociliary clearance in the sinus cavities. This counterintuitive result 
suggests that AgNO3 would have higher efficacy as an extended release antimicrobial intranasal 
spray to treat ABRS. 
 


