
  

https://conferenceproceedings.international  1 

Proceedings, Abstract 

Volume 4, Issue 2, 2022, 19 

https://doi.org/10.33263/Proceedings42.019 

 

Nebulized Sodium Bicarbonate Solution as a Mucolytic 

Alternative Treatment for Cystic Fibrosis † 

Nazareth E. Ceschan 1,2, Agustina Alonso 1,2, María Verónica Ramírez Rigo 1,2, Loreana C. Gallo 1,2,* 

1 Planta Piloto de Ingeniería Química (PLAPIQUI, UNS-CONICET) 
2 Departamento de Biología, Bioquímica y Farmacia, Universidad Nacional del Sur 

* Correspondence: lgallo@plapiqui.edu.ar (L.C.G.) ; 
† Presented at The Sixth International Meeting of Pharmaceutical Sciences (RICiFa), November 10-12, 2021, Córdoba, 

Argentina 

Received: 26.04.2022; Revised: 4.05.2022; Accepted: 6.05.2022; Published: 8.05.2022  

Abstract: Cystic fibrosis is a genetic disease caused by a malfunction of chloride channels. This 

dysfunction produces dehydration of respiratory system mucus layers, leading to sticky mucus 

consistency that difficult ciliary clearance. Inhalation administration of sodium bicarbonate (SB) as a 

nebulization could make mucous secretions thinner and re-establish the pH of the pulmonary fluid. 

However, no SB commercial formulations are available, and there is no information regarding optimal 

mucolytic concentration, stability, and aerosolization behavior. This work aimed to study the stability, 

mucolytic and aerodynamic properties of SB solutions. For that, SB was dissolved at 4 and 8% (w/v) 

in saline solution. The resulting pH was around 8, a value well tolerated by respiratory mucosa, and did 

not change over time. The mucolytic activity was evaluated by determining the viscosity of mucin 

solutions with and without SB. The viscosity of mucin with SB showed lower significant values than 

pure mucin. Aerodynamic properties of the 8% (w/v) SB solution were determined using a jet nebulizer 

and a cascade impactor. The mass median aerodynamic diameter was around 3.17 µm, adequate for 

inhalation treatments; the aerodynamic distribution was also narrow. In conclusion, SB solutions 

demonstrated stability, and mucolytic and aerodynamic properties adequate for the proposed 

application. 
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