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Ozone Hole

https://www.acs.org/content/acs/en/education/whatischemistry/landmarks/cfcs-ozone.htm



  

Metered Dose Inhaler (MDI)

1956 CFC / adrenaline 1999 HFC / salbutamol



  

Metered Dose Inhaler (MDI)



  

Volume of MDIs

 *Medical and Chemical Technical Options Committee 2018 Assessment Report



  

Contribution to Global Warming

According to MCTOC* 2018, based on HFC manufacturing industry 
estimates, approximately 800 million or more HFC MDIs (with 
average fill weight 13-14.5 g/MDI) are currently manufactured 

annually worldwide, using approximately 11,500 tonnes HFCs in 2018. 
HFC-134a makes up the major proportion, with HFC-227ea accounting 
for about 8 percent. This corresponds to direct emissions with a climate 

impact of approximately 18,000 ktCO2-eq.

 *Medical and Chemical Technical Options Committee 2018 Assessment Report



  

MDI propellant gases



  

Properties of CFC/HFC Propellants

The Aerosol Handbook M Johnson



  

PFAS - Pulmosphere Technology

 Ther. Deliv. (2014) 5(3), 277–295
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“Large doses of PFOB (up to 30 ml/kg body weight) have been instilled 
into the lungs in support of partial liquid ventilation. Based on pulmonary 
safety studies in non-human primates, the calculated permitted daily 
exposure according to residual solvent guidelines set by the International 
Conference on Harmonization of Technical Requirements of 
Pharmaceuticals for Human Use (ICH Q3C) is about 1 g/day [Alliance 
Pharmaceutical Corporation,Unpublished Data].

This is orders of magnitude in excess of the anticipated PFOB levels 
delivered in PulmoSphere powders, where residual concentrations 
of less than 0.5% w/w are typically measured in spray–dried 
powders.”

 Ther. Deliv. (2014) 5(3), 277–295

PFAS - Pulmosphere Technology



  Valerie Centis Thesis 2009



  

Alternative Technologies

Co-solvent systems

Alternative propellant

Softmist spray
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