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The performance of highly effective new pressurised metered dose inhaler (pMDI) devices is strongly 
dependent on the complex interplay between the pMDI valve, actuator and the pharmaceutical 
formulation. This is a particularly important area of study with the transition to propellants with a low 
global warming potential (GWP). The present study developed a 1-dimensional model to describe the 
aerosolisation behaviour of placebo formulations, based on previous studies by Harang (PhD Thesis 
2013), Clark (PhD Thesis 1991) and Gavtash et al. (2017). The resulting model allows droplet sizes, 
liquid and gas exit velocities and dose discharge times to be estimated for placebo formulations with 
varying fractions of ethanol, whilst also taking into account the valve opening process. The pMDI 
metering chamber volume, valve orifice diameter, actuator sump volume and nozzle orifice diameter 
were varied as part of a Taguchi Orthogonal Array Design of Experiments study to ascertain the effects 
of these on device performance. A partial least squares regression (PLSR) study was then applied to 
the model results using the Unscrambler X. This identified the actuator orifice diameter and ethanol 
fraction as having the largest impact on predicted minimum pre-flashing, post-orifice droplet size where 
increasing either of these parameters led to an increase in this response. In the present study, this was 
found to range between 32.1 and 75.3 μm, where subsequent flashing has not yet been considered. 
The metering chamber and actuator sump volumes were found, statistically, to have a less significant 
effect, but still contributed to the variation observed.  

 


