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The 26th UN Climate Change Conference of 
the Parties (COP26) is being held in the UK 
from October 31 to November 12, 2021. 
The COP26 summit brings parties together 
to accelerate action towards the goals of the 
Paris Agreement and the UN Framework 
Convention on Climate Change.1

Countries are being asked to come 
forward with ambitious 2030 emissions 
reductions targets that align with reaching 
net zero by the middle of the century. The 
UK was the first country to pledge to reduce 
carbon emissions by 78% by 2035.2 The UK 
NHS stated its aim to be the world’s first net 
zero national health service for the emissions 
it controls directly, aiming to become net 
zero by 2040, with an ambition to reach an 
80% reduction by 2028 to 2032.3

It is recognised that healthcare is a 
significant contributor to the global carbon 
footprint – this has been calculated to be 
equivalent to 4.4% of net emissions in 2014.4 
While more than half of these emissions are 
from energy use, medicines also contribute; 
inhalers, particularly pressurised metered-
dose inhalers (pMDIs), have come under 
scrutiny due to the environmental impact 
of the propellants used. While this scrutiny 
is positive because it will encourage change, 
much of the debate is narrowly focused on 
the comparative global warming potential 
(GWP) of different device types. As a 
result, advocacy too often provides blanket 
recommendations that amount to “device 
switching” – the notion that propellant-
free devices, such as dry powder inhalers 
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Figure 1: Switching has the potential to create additional emissions and further costs 
to the NHS.7
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(DPIs) and soft mist inhalers (SMIs), are 
categorically superior to pMDIs, regardless 
of patient considerations (Figure 1). 

For example, the NHS has identified 
the inhaler market as one area of 
decarbonisation to help reach its net-zero 
target, citing that pMDIs account for 3% 
of all emissions.3 This has led the NHS to 
put prescribing targets in place to promote 
the rapid uptake of DPIs by switching 
patients from pMDIs in the non-salbutamol 
market. This is to be achieved by financially 
incentivising prescribers. From October 
2021, the Investment and Impact Fund 
(IIF) is rewarding increased prescribing of 
DPIs and SMIs where clinically appropriate, 
such that by 2023–2024, only 25% of 
non-salbutamol inhalers prescribed will be 
pMDIs.5 This is a significant reduction 
from current usage patterns – in the UK, 
70% of all inhalers prescribed are pMDIs,6 
which includes a significant 61% rate of 
pMDI prescribing in the non-salbutamol 
category.7

This focus on reducing the carbon 
footprint of the inhaler market by switching 
from pMDIs to alternative devices may have 
unintended negative consequences for the 
NHS’s net-zero ambition.7 For all inhaler 
types, there is an impact on the environment 
to consider at each stage of the inhaler 
lifecycle, from manufacturing, supply and 
usage by the patient to appropriate disposal 
when the labelled number of doses have 
been taken or the inhaler is no longer 
needed.8 A recent paper produced by the 
International Pharmaceutical Aerosol 
Consortium (IPAC), which was established 
to represent the industry in navigating the 
Montreal Protocol in the late 1980s, and of 
which Kindeva (formerly 3M Drug Delivery 
Systems) was a founding member, proposes 
that the most effective approach to the 
global environmental challenge surrounding 
inhalers is for healthcare systems to adopt a 
holistic, patient-outcome-based approach. 
This approach would aim to reduce the 
carbon footprint of patients using inhaled 

treatments while simultaneously supporting 
improvements in patient care and reducing 
the environmental impact of medical 
treatments at all stages of the lifecycle.9 

Kindeva Drug Delivery has a legacy 
of advancing the environmental 
sustainability of inhaled medicines. A 
pioneer in hydrofluoroalkane (HFA)-based 
formulations for pMDIs, Kindeva developed 
the world’s first chlorofluorocarbon (CFC)-
free pMDI (launched in 1995). This 
innovation was a milestone accomplishment 
that delivered step-change improvements in 
the environmental impact of inhaled drugs, 
and Kindeva remains at the forefront of 
environmental progress today. The pMDI 
industry is making great strides in the 
transition to low GWP propellants, with 
HFA-152-a from Koura (Cheshire, UK) 
and Honeywell’s (NC, US) HFO-1234-ze(E) 
the current candidates to replace existing 
propellants HFA-227ea and HFA-134a.10 

Nevertheless, despite the industry’s 
commitment to decarbonisation, in the 
form of investment in reformulation and 
manufacturing technology,11–15 a narrative 
has evolved that pMDIs are inherently 
“bad” and must be replaced as quickly 
as possible by alternative inhaler types. 
There are several flaws in the argument 
that the solution to the carbon footprint 
of respiratory disease is to be found in a 
rapid switchover from pMDIs to DPIs. 
Therefore, the prevailing “myths” must 
be examined and addressed to achieve the 
shared industry vision of a decarbonised 
inhaler market.

Myth 1: For Most Patients,  
DPIs Are More Effective Than pMDIs, 
and Patients Prefer Them
Proponents of the “pMDI to DPI switch” 
method of decarbonising the inhaler 
market will often selectively cite studies 
that seemingly prove that DPIs are more 
effective than pMDIs and that patients 

prefer them. This myth is leveraged to 
promote a rapid switch from pMDIs to 
DPIs in the non-salbutamol segment. The 
pMDI is then pigeon-holed solely as a 
solution for reliever medication (short-
acting beta agonist, or SABA). In fact, the 
relative efficacy of different types of device 
– particularly pMDI compared with DPI – 
has been studied extensively by researchers 
for decades. Systematic reviews and meta-
analyses show no significant differences in 
effectiveness across devices in general.16–18 
Recent head-to-head randomised controlled 
trials and population studies show a set of 
applications for which pMDIs are currently 
the device proven to be significantly 
more effective, or at least as effective, as 
DPIs.19–24 For a complex medical challenge, 
pMDIs are a crucial option for physicians. 
The literature does not support the myth 
that pMDIs have a role to play solely in 
delivering SABA therapy. 

Myth 2: Patients Should be Made Aware 
of the Carbon Footprint of Their Inhalers 
and be Encouraged to Switch From 
pMDIs for Environmental Reasons
Matching the patient with the right inhaler 
is a complex decision that the clinician must 
judge and should not be overly carbon led. 
Guidelines from the Global Initiative for 
Asthma and the Global Initiative for Chronic 
Obstructive Lung Disease emphasise this. 

Asthma and chronic obstructive 
pulmonary disease (COPD) patients with 
stable disease should have continuity of 
inhaler device.25 Suddenly asking the patient 
to switch from a device that is working 
to a new device for carbon-led reasons, 
not medical reasons, can have negative 
consequences: patients can lose confidence 
in their treatment,26,27 they can suffer a 
reduced perception of disease control28 and 
they can even lose trust in their health 
practitioner and health system.29 Empirical 
findings and best practice suggestions 
consistently advise against switching away 
from established, functioning treatments 
without a clear, clinical objective.

Myth 3: A Minority of Patients and 
Some Young Children are Unable to 
Use DPIs, but the Majority of Patients 
Find Them Easier to Use as They Require 
Less Co-Ordination Than a pMDI, 
Leading to Greater Adherence
An essential element of optimised disease 
management is the training and correct 
usage of devices.30  While the handling of all 
pMDIs requires the same approach, different 
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types of DPI pose different challenges to 
patients.31 The baseline rate of correct 
use of inhalers is low, with the literature 
suggesting that up to 94% of DPI users 
and 74% of pMDI users make mistakes.32 
Beyond correct use, overall adherence to 
inhaled medicines is low, with 60% of 
COPD patients and up to 70% of asthma 
patients non-adherent to their prescribed 
therapy.33–35 Some previous studies show 
pMDIs are associated with better disease 
control and treatment adherence among 
subjects with asthma and that they have 
equivalent treatment satisfaction to DPIs.36 

Incorrect usage can be particularly 
problematic for patients who are prescribed 
multiple DPIs because it can be challenging 
to train patients to use devices with different 
designs – some incorporating reservoirs 
of powder, others requiring single-use 
loading with a capsule, for example. 
It has been suggested that physicians 
should avoid prescribing multiple devices 
requiring different handling and dosing 
techniques.37 In short, there’s no “one-size-

fits-all” inhaler; treatment must be tailored 
from the plethora of options available, and 
patients should be engaged in the decision.

Myth 4: pMDIs are the Only Inhaler Type 
With an Environmental Impact and Should 
be the Focus of Sustainability Policies
Propellants are only one part of the 
story – we need a shared understanding 
of each product’s lifecycle and its total 
environmental impact so that we can expand 
the discussion from a single focus on GWP 
to a more holistic approach to sustainability. 
The industry-led CFC-HFA transition made 
major improvements in the sustainability of 
pMDIs, and facilitated the introduction of 
more DPIs, expanding patient and clinician 
choice. With a wider choice of devices on 
the market, an environmental policy must 
go beyond propellants and consider other 
raw materials used in the drug product or 
device, how they are sourced, how easily 
they are recycled and where they go after 
the patient has finished using them. In 
the quest to reduce GWP, we must not 
overlook environmental impacts such as 
human toxicity, fossil depletion and marine 
eutrophication. A recent study found that 

an HFA-152a pMDI inhaler has the lowest 
impacts for 10 out of 14 environmental 
categories considered, while the DPI is the 
worst option for eight impacts.38

The development of pMDIs with low 
GWP propellants will raise the bar on 
sustainability, and manufacturers and 
stakeholders must rise to the challenge 
of sustainability through the product and 
patient lifecycle. We have an opportunity 
as an industry to address the wider 
sustainability picture and broaden the 
thinking beyond propellants. 

Myth 5: Another Advantage of DPIs is that 
they have Dose Counters, so the Patient 
Knows How Many Doses are Left and 
Doesn’t Throw Away a Part-Full Inhaler, 
Thereby Minimising Wastage
The majority of pMDIs now use a dose 
counter to ensure minimal wastage. At 
the forefront of sustainability thinking at 
Kindeva is a reduction in the parts count of 
plastic devices. For example, the company 
is developing a new metal-free dose counter 
with far fewer parts than has been available 
previously. Kindeva believes this new dose 
counter delivers benefits throughout the 

“There’s no “one-size-fits-all” 
inhaler; treatment must 

be tailored from the 
plethora of options available, 

and patients should be 
engaged in the decision.”

“At the forefront of sustainability thinking at Kindeva is a 
reduction in the parts count of plastic devices. For example, 
the company is developing a new metal-free dose counter 

with far fewer parts than has been available previously.”

Figure 2: Assessing the economic impact of the NHS’s pMDI to DPI switch policy versus business as usual and a slower switchover.7

Net Present Value of Costs Generated Under Each of the Three Impact Areas Compared with BAU

32  www.ondrugdelivery.com Copyright © 2021 Frederick Furness Publishing Ltd



 Kindeva

value chain – the simplicity of assembly, 
compatibility with a broad range of actuators 
and valve types and the robust reset of dose 
counting – and also represents a marked 
sustainability improvement by reducing 
plastic use. The industry must recognise that 
these improvements are possible through 
the regular cycles of innovation, and it must 
continue to challenge itself on sustainability.

Myth 6: To Decarbonise the Inhaler 
Market Quickly, we Need to Switch as 
Many Patients as Possible From pMDIs to 
DPIs, Thus Reducing the Carbon Footprint 
of Each Patient and Achieving Net Zero
A recent study found that the NHS’s 
rapid switchover policy is unlikely to 
result in a substantial reduction in carbon 
emissions, compared with the no policy 
implementation alternative, and will likely 
result in rising costs of treatment and an 
adverse impact on patient health (Figure 2). 
The study included an academic literature 
review that suggests that about 3.7% of 
switched patients will have one additional 
exacerbation resulting from the switch, 
leading to additional hospitalisation and GP 
appointments, and use of a reliever inhaler, 
all creating additional emissions and further 
costs to the NHS.7

CONCLUSION

In order to ensure a smooth transition to low 
GWP pMDIs, and to maintain the pMDI as 
a key delivery platform that many patients 
and prescribers rely on, there are a number 
of unhelpful “myths” surrounding the 
sustainability of inhalers, which have become 
the prevailing narrative and which must be 
countered. The industry is fully committed 
to introducing pMDIs containing low GWP 
propellants as soon as is practicable, and 
stakeholders need to support this aim. 
Current policy to reduce pMDI prescribing 
in the non-salbutamol segment may result 
in the unintended consequence of slowing 

down the introduction of new propellants 
across both the non-salbutamol and the 
salbutamol segments, the latter being reliant 
upon pMDIs. Robust sustainability strategies 
require a holistic, end-to-end view of product 
design, lifecycle analysis and patient impacts. 
Decarbonising the inhaler market cannot be 
optimally achieved by a rapid reduction in 
pMDI prescribing – a more holistic view must 
be adopted for the good of the environment, 
patients and health systems.
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