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Table 1. Properties of previous, existing, and next generation pMDI propellants.
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Propellant GWP | Atmospheric | B.Pt°C | Density @ Flammable range Minimum i
(CO2=1) lifetime 20°C g/mL ignition energy
CFC-11 4660 55 years 23.7 1.49 Non-flammable N/A
CFC-12 10800 113 years -29.8 1.33 Non-flammable N/A
HFA-134a 1300 14 years -26.2 1.23 Non-flammable N/A
HFA-227ea 3350 3142 years | -16.5 1.41 Non-flammable N/A
HFA-152a 138 1.4 years -24.7 0.91 3.7-18.0% [5] 0.38 mJ
8-8.5% (@30°C) [6]
HFO-1234ze(E) <1 18 days -18.9 1.29 5.7-11.3% (@60°C) 61,000 mJ
HFA 134a HFA 152a HFO 1234ze
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u(g‘gif: E;;:::gy 1.226 0.899 1.163
Vapor Pressure 6.65 4.95 4.99
(25°C) Bar
e “
Flammability Nonflammable LFL: 3.8% Nonflammable
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TOXICOLOGICAL PROPERTIES

A top priority for any medical propellant is that it has an excellent satety profile when inhaled
by patients. HFO-1234ze(E) has been through extensive testing in mammalian species, including
genotoxicity, reproductive toxicology, acute and chronic exposure, toxicokinetics, and pharmacology
studies. Two-year carcinogenicity studies are currently underway, with results to be reported in
early 2024. It should be noted that HFO-1234z¢(E) is presently used safely in numerous other
applications, including personal care products. Phase I clinical trials of HFO-1234ze(E) in a pMDI
containing budesonide, glycopyrronium, formoterol fumarate showed positive results, providing
similar safety, tolerability, and systemic exposure as the corresponding HFA-134a inhaler [5]. Phase
IIT clinical trials are scheduled to proceed, with an anticipated product launch in 2025.

CONCLUSIONS

Within the past few years HFO-1234ze(E) has become an important contender for the replacement
of HFAs in pMDIs to meet sustainability goals. Reducing the environmental impact of pMDIs
keeps valuable therapeutics as viable options to patients who rely on them and are unable to use
alternate respiratory therapy technologies. Adopting HFO-1234ze(E) may enable patients to
continue using their preferred treatments and reduce the burden of changing delivery systems,
resulting in better patient adherence and, thus, clinical outcomes. With its favorable environmental,
physical, and toxicological properties, HFO-1234z¢(E) has the potential to ensure pMDIs remain
available as environmentally and patient-friendly options.
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https://www.meti.go.jp/policy/chemical_management/ozone/index.html
https://www.meti.go.jp/policy/chemical_management/ozone/kokusai.html
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