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The COVID-19 outbreak has provided 
a number of lessons for the 
pharmaceutical industry to consider 
for future pandemics. Wilbur de Kruijf 
at Recipharm argues that one key 
takeaway must be to change the way 
vaccines are administered. Could soft 
mist inhalers (SMIs), and soft mist nasal 
sprays in particular, hold the key to 
improved vaccine delivery? 

Spotlighting the potential of messenger 
RNA (mRNA) vaccines to speed up vaccine 
development and the importance of 
inter-company partnerships, the COVID-19 
pandemic has reinforced key learnings for 
the pharmaceutical industry. 

Perhaps the most crucial lesson has 
been the value of collaboration with 
contract development and manufacturing 
organisations (CDMOs). With the formulation 
and upscaling support of these specialist 
partners, pharmaceutical companies had 
access to the infrastructure they needed 
to develop their vaccines at record speeds. 
They also benefited from the capacity to 
commercialise their products and deliver 
billions of doses, as well as expertise in 
solving cold-chain transport challenges. 
In addition, they had an insight into 
overcoming administration issues to 
minimise discomfort for patients.

With so many advances made in our 
efforts to tackle coronavirus, it is now time 
for us to look ahead, exploring what we 
can take away from the present to further 
improve our work developing vaccines 
to fight future pandemics. We need to 
consider how we can further streamline 
development, and how to improve 
commercialisation processes. Just as 
importantly, we need to think about how 
to enhance the administration of vaccines, 
perhaps without the need for patients to 
attend crowded vaccination centres. 

Thanks to technological advances 
in recent years, one solution to this last 
challenge could be to use innovative soft 
mist inhalers (SMIs), and soft mist nasal 
spray device technology in particular, to 

SMIs and Soft Mist Nasal Sprays – A Key Defence in the 
Fight Against the Next Pandemic? 

harness the useability benefits of nasal 
vaccine delivery. 

The Advantages of Nasal Administration
Parenteral administration has long been 
the standard approach when developing 
vaccines for two key reasons. First, 
formulation development is streamlined 
due to the enhanced bioavailability inherent 
to injected drugs. Second, efficacy is 
optimised as injection bypasses the defence 
mechanisms in the gastrointestinal tract 
that can damage the active ingredients 
within the vaccine. 

Nevertheless, non-invasive admini-
stration routes are beginning to be 
explored for their ability to enhance 
the patient experience and potentially 
improve performance. A number of such 
routes have been investigated for delivery 
of biologics, including oral,1 buccal,2 trans-
dermal,3 and inhalation,4 including nasal.5

The nasal route in particular is rapidly 
establishing itself as a viable alternative. As 
recent studies suggest, mucosal delivery of 
vaccines provides a better, longer-lasting 
effect than the traditional injection route,6,7 
and can trigger robust protective immune 
responses at the predominant sites of 
pathogen infection. Inducing adaptive 
immunity at mucosal sites, involving secretory 
antibody responses and tissue-resident T 
cells, can prevent an infection, particularly 
from coronavirus and influenza viruses, from 
establishing itself in the first place. Other 
approaches may simply reduce the severity 
of the infection and protect against the 
development of disease symptoms. 

Nasal administration may also allow 
the volume of the formulation needed per 
patient to be considerably reduced, helping 
to make more doses available sooner in the 
event of a pandemic without the need to 
increase manufacturing capacity. 

Developing a nasal vaccine offers 
advantages in the regulatory arena over 
injectables. As nasal products are non-
invasive and allow for more targeted 
delivery compared with parenteral, they 
potentially offer reduced side effects and a 
faster response. 

For all of these reasons, we are seeing 
significant growth in the nasal vaccine 
segment, which is forecast to grow in value 
from $122.287 million in 2021 to more than 
$250.91 million by the end of the decade.8 

Unique Development Challenges 
The benefits of nasal vaccine administration 
are clear. Nevertheless, there are challenges 
facing pharmaceutical companies seeking 
to develop them. Failure to deal with these 
issues could undermine future growth in 
the segment. 

One problem that needs to be addressed 
is that biologics, including vaccines, are 
fragile and vulnerable to damage when 
dispensed from a nasal spray or from a 
nebuliser. A study from the University 
of Amsterdam demonstrated that lipid 
nanoparticles, such as those used in mRNA 
vaccine formulations, can be harmed 
when administered by an oral inhalation 
nebuliser.9

Another challenge unique to biologic 
formulations for nasal administration is that 
they are incompatible with benzalkonium 
chloride – a preservative commonly used 
in single and multi-dose nasal sprays – 
complicating the development and filling 
process. 

Finally, dose volume and the area of 
the nasal cavity you are able to target is 
critical for the efficacy of a vaccine and 
other biologics. This can pose issues when 
selecting a delivery device for a nasal 
vaccine. Standard nasal sprays feature 
swirl nozzles, which have a typical spray 
cone angle of between 60 and 90 degrees. 
This is wider than desirable for a biologic, 
leading to the bulk of the formulation 
hitting the walls of the nose, rather than 
reaching deeper into the nasal cavity, 
with implications for dose uniformity and 
therapeutic effect. 

A new generation of soft mist nasal 
sprays hold the key to overcoming these 
development obstacles to drive growth in 
the nasal vaccine segment. 

The Rise of Nasal Sprays
The global inhalation market boasts a wide 
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range of nasal spray devices, each with 
benefits that make them ideal for specific 
applications. However, many of these were 
not developed with the needs of biologic 
and vaccine formulations in mind, often 
requiring considerable customisation to the 
design to optimise their effectiveness. 

A relative newcomer to the market, SMIs 
and soft mist nasal sprays offer considerable 
potential for addressing the delivery needs 
of nasal vaccines. SMIs are liquid inhalers 
capable of producing a slow-moving cloud 
of aerosolised drug formulation. As such, 
they can provide convenient, optimal drug 
delivery to the lungs or nasal cavity, while 
reducing the need for patient inspiratory 
effort and coordination – potentially 
optimising the therapeutic effect of a 
vaccine while being easy to self-administer.

 
These aren’t the only benefits of SMIs 

and nasal sprays that make them ideal 
for use in delivering vaccines and biologic 
formulations. Many of these devices 
feature a new generation of spray nozzles 
with the ability to produce a narrower 
spray cone that can allow the formulation 
to penetrate the nasal cavity to improve 
dose uniformity. 

One example of this new generation 
allows the fine-tuning of the spray cone 
angle from 0 to 30 degrees. This delivers 
a higher dose in the upper turbinates 
and olfactory centres of the nasal cavity.10 
Research shows that a soft mist nasal spray 
featuring such a nozzle can evenly distribute 
a soft mist into the nasal cavity, ensuring 
an effective and even dose11 capable of 
optimising the efficacy of a nasal vaccine. 

Another benefit of these devices is their 
ability to dispense a sensitive vaccine or 
biologic product while minimising the 
degradation of lipid nanoparticles within 
the formulation. As a result, they can support 
the effectiveness of the product. 

Many SMIs and nasal sprays are designed 
from a standardised device platform, 
which has the potential to streamline 
the development journey, the regulatory 
approval process and enhance the economic 
viability of nasal vaccine products. The 
device platform significantly reduces the 
need for customisation to the specific needs 
of a formulation, which eases the burden of 
regulatory approval for any new product. 

For instance, there are soft mist nasal 
sprays being developed that combine a 

multi-use device with a disposable syringe 
containing the drug formulation – this 
eliminates the need to design a complex 
new device, as well as the requirement 
for high-volume device production. The 
simplified design of SMI and nasal spray 
device platforms, combined with the ability 
to customise the spray cone, simplifies 
development, allowing projects to be 
completed more rapidly. 

Innovations in unit dose nasal spray 
platforms mean that advanced devices 
feature a user-independent delivery 
mechanism and modular nozzle design. 
These can allow consistent and directed dose 
delivery tailorable to the specific needs of the 
formulation. Such devices meet the needs 
of both the emergency and non-emergency 
markets, overcoming device design issues 
that in the past have proven expensive for 
vaccine developers to overcome. 

These are just some of the innovations 
in SMI device design that are helping to 
make nasal administration a potential 
route for future vaccine development. As 
a result, soft mist nasal sprays can help 
streamline development timeframes and 
enhance the efficiency of the manufacturing 
process. By making nasal vaccine delivery 
possible, SMIs and nasal sprays can go a 
long way towards making future vaccination 
programmes more convenient and efficient 
for healthcare providers, and more pleasant 
for patients too. 

Device Innovation Make Nasal Vaccines the 
Solution to Fighting the Epidemics of the 
Future
It is impossible to know which pathogen 
will trigger the next pandemic, nor when 
and where it will happen. Nevertheless, 
we can be certain that we will face a new 
global outbreak sooner or later. By heeding 
the lessons of COVID-19 now, we can be 
confident we will be better prepared for 
whatever the future holds. One of the 
lessons from the present that we must 
act on is that we must change the way we 
develop, manufacture and deliver vaccines 
to help us launch global vaccination 
programmes more efficiently.
 

Harnessing alternative vaccination 
approaches, such as nasal administration, 
can help streamline these processes, but 
only if we use suitable device technology. 
SMIs and soft mist nasal sprays offer 
benefits that mean we can truly deliver 
on the potential of nasal vaccines, 
improving dosing precision, ensuring the 

quality of even the most sensitive biologic 
formulations, while optimising device cost-
efficiency. As a result, they can help support 
growth in the nasal vaccine market, and 
further speed up our response to the next 
global public health emergency. 
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