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Physiologically based pharmacokinetic modelling (PBPK) can be used to predict the in-vivo performance 
of drug products. Drug solubility is one of the crucial parameters for the construction of PBPK models. 
Currently, solubility of inhaled drugs is studied using simulated lung fluids (SLF) with a variety of 
compositions. In this work, we aimed to evaluate how different SLF components can impact drug 
solubility and predicted in-vivo performance.  

The solubility of salbutamol sulphate (SS; logP=0.44) and budesonide (BUD; logP=2.52) was 
investigated in phosphate buffer (PBS, pH 7.0) and SLFs composed of lipids 
(dipalmitoylphosphatidylcholine (DPPC), dipalmitoylphosphatidylglycerol (DPPG) and cholesterol; 
5.2mg/mL) and/or protein (albumin) in the concentration of 13 (alveolar fluid) or 29.1 mg/mL (bronchiolar 
fluid). The PBPK models of both drugs were developed using GastroPlusTM and the impact of the 
resulting solubilities on the predicted PK parameters was examined.  

SS presented similar high solubility values in all the tested media, leading to no differences being found 
in the predicted PK profiles. For BUD, a notable impact of the media components was observed and its 
solubility increased in the following order: PBS < PBS + albumin < PBS + lipids < PBS + lipids + albumin. 
The predicted cmax and tmax of BUD correlated better to the known in-vivo values when the solubility in 
SLF + albumin was used, while in case of AUC0-∞, the lowest deviation was seen when PBS + lipids 
were used.  

These observations showed the relevance of using biorelevant components to derive solubilities that 
will be subsequently used for PBPK modelling. Additionally, we highlighted how PBPK modelling can 
help the development of in-vitro methods.  


