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In vitro, isotonic seawater solution maintains recovery from stress longer than electrodialysed seawater 
and has similar ionic balance to human plasma
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Introduction & Aims: Nasal hygiene is critical to overall 
nasal health and provides protection against airborne 
contaminants, allergens and pathogens. Nasal irrigation 
is often used both for nasal hygiene and managing 
sinonasal conditions. Its use is endorsed as an adjuvant 
treatment in conditions such as allergic rhinitis, common 
cold, rhinosinusitis or post-operative care after sinonasal 
surgery. The aim of this study is first to evaluate the 
ionic balance of an isotonic seawater solution (Stérimar 
Nose Hygiene Baby and Adults, SNH) in comparison 
to Electrodialysed Seawater (EDS) and, in parallel, to 
perform the preclinical efficacy evaluation of SNH using 
a validated and reproducible experimental protocol that mimics nasal congestion: 3D reconstituted human nasal epithelium model 
co-cultured with human airway fibroblasts (MucilAir™-HF).

Methods: Ionic balance of the solutions was measured by mass-spectrometry and chromatography. For efficacy assessment, ATP 
release quantification assays and histological (Alcian Blue) together with immunohistochemical (Aquaporin 3, AQP3) staining were 
performed.

Results: Ionic balance of SNH was more similar to human plasma and pure seawater compared to EDS. SNH helped tissues recover 
from hypotonic stress as evaluated by measurement of stress-associated ATP release and maintained morphology of the tissues for 
longer periods than EDS as demonstrated by Alcian Blue and AQP3 staining levels and tissue distribution.

Conclusion: This work shows that the ionic balance of SNH is closer to human plasma compared to EDS and confirms its efficacy in 
maintaining good nasal hygiene and respecting tissue morphology, consistent with benefits of SNH demonstrated in clinical trials.
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