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Study - context and aims 

• Global warming is making the new <150 GWP propellants increasingly attractive for future 

use in pMDIs – how to evaluate the current pack design compatibility in the most efficient 

manner? 

• Understanding the science of sealing pMDIs over 2-3 years of storage life is vital for the new 

propellants that are aggressive to elastomers 

• The study aim was to generate a predictive algorithm, verified with test data, that allowed 

varying combinations of seal materials and propellants, ethanol and water vapour over varying 

times and conditions to be used predictively for new <150 GWP propellants 

• This work applies to compression style gaskets and seats of all types found in pMDI valves 

 

Approach – empirical and theory  

• Static leakage (mg/year) and water vapour ingress (PPM) tests were conducted at three time 

points at both 30C/65RH and 40C/75RH for different elastomer/pack content variants and the 

data correlated to the algorithm predictions 

• We believe the novel element in this work was deriving an algorithm for two opposing gas 

flows through an elastomer using dipole moments.    

 

Results and Conclusion 

The algorithm, predicts HFA and H20 permeability outcomes with reasonable certainty (+/- 10% target 
achieved).   

E.g. Test data for EPDM gaskets at 30C/65%RH/12mth showed 314 mg/year leakage of 152a, with H20 
ingress of 1006 ppm.  The predictive model result was 101% and 109% of data respectively.  

Other gasket elastomers have significantly lower permeability to 152a and H20. 

We conclude that predictive permeability algorithms are important tools to improve pMDI long-term 
sealing in storage. 

 

 

 

 


