
Performance
• Three APIs were formulated in HFO-1234ze(E) and sedimentation rates were shown to be comparable for APIs in 

HFA-134a

• Performance and stability testing is currently ongoing

Toxicology
• HFO-1234ze(E) has been extensively studied for toxicological effects

• A Phase 1 trial by AstraZeneca showed similar safety and tolerability to
the currently marketed product [6].

Physical Properties
• HFO-1234ze(E) has similar physical properties when compared to

HFA-134a, the most used medical propellant today.

• HFO-1234ze(E) is nonflammable per ASTM E-681, ISO 10156,
and EU A11

Environmental Properties
• HFO-1234ze(E) is non-ozone depleting and does not significantly contribute to global warming.

• The alkene functional group rapidly reacts with oxygen radicals, resulting in carbon dioxide and hydrofluoric acid
- Noted to have negligible environmental impact [3,4]

• Estimated carbon emissions for HFO-1234ze(E) inhalers is 3-7 g CO2 eq.
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Introduction
• Pressurized metered dose inhalers (pMDIs) treat

respiratory conditions
- Asthma
- Chronic Obstructive Pulmonary Disease (COPD)

• Current propellants (HFA-134a, HFA-227ea) have high
global warming potentials (GWPs)

• Countries have begun disincentivizing use of pMDIs [1]

• To reduce carbon footprint, industry leaders have
committed to converting their products

Figure 1. Analysis of SABA MDIs, other MDIs, and DPI doses prescribed in 
the top 14 markets. Adopted from Pritchard (2022) [2].

Figure 2. pMDI market share (by value) in Europe and the US (Q2, 
2019). Adopted from Pritchard (2022) [2]
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Table 1. Physical properties of CFC, HFA, and HFO propellants

Figure 3. Flame propagation of propellant streams a) through a burner, and b) after 
removing the burner

Figure 4.
Decomposition pathway of HFO-1234ze(E) in the atmosphere.
Adopted from Javadi et al., 2008 [3]

Figure 5. Illustrated estimates of carbon emissions of
inhalers using various propellants. One dose is equivalent
to 1 actuation of a DPI or 2 actuations of a pMDI. Data
adopted from Jeswani, 2019 [5]

Table 3. Toxicology tests conducted on HFO-1234ze(E)

Table 2. Environmental properties of current medical propellants

Commercial-Scale Manufacturing
• cGMP distillation of HFO-1234ze(E) to ≥99.99% purity

• Pilot scale cGMP manufacturing began in Q2 2020 in Buffalo, NY

• Commercial scale cGMP production began in Q3 2022 in Baton Rouge, LA

Figure 9. The Buffalo Research Lab’s Pilot Plant (left) and Baton Rouge’s Commercial Plant
(right)

Figure 6. APIs formulated in HFO-1234ze(E). Suspension formulations are shown
prior and post agitation
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Figure 7. Sedimentation of APIs in HFO-1234ze(E)
and HFA-134a. a) Albuterol sulfate at T = 0 and, b)
T = 120 seconds, c) Fluticasone propionate at T = 0
and, d) T = 60 seconds
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Figure 8. Design of experiments for performance and stability testing procedure over 6 months at 40 °C and 75% relative humidity
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