ENT FEATURE

3D printing and sustainability in
audiology and ENT

As we try to avoid disposing of equipment that is still functional, we are challenged by
company policies that make equipment ‘obsolete’ and no longer supported for repairs.
One innovative solution is provided by 3D printing parts that are
needed to keep equipment functional.

A computer 3D model of the face and the 3D-printed version of that. Images courtesy of PolyUnity Tech Inc.

he intersection of sustainability
and 3D printing in audiology
and ENT warrants detailed
exploration as it may represent
a viable pathway to the triple bottom line
of economic, social, and environmental
sustainability [1]. Audiology and ENT
specialists are increasingly recognising the
importance of more sustainable practices
in their field, and 3D-printing technology
has the potential to integrate seamlessly
into current workflows, improve patient
experience, and reduce

waste all while meeting ever tighter
financial constraints. As a sector, additive
manufacturing is expected to grow to a
$8.9 billion industry in the next five years,
with $1.9 billion (21%) to be spent on
medical applications including ENT and
audiology [2].

The healthcare sector, at large, generates
substantial environmental impact,
contributing significantly
to land, water, and air
pollution and global
greenhouse
gas (GHG)
emissions.
In the
UK,
the

National Health Service (NHS) exhibits
a carbon footprint larger than certain
European countries, such as Slovenia
[3]. Similarly, if the US healthcare sector
were a nation, it would rank as the world’s
13th-largest GHG emitter, surpassing
the entire UK’s emissions from all
sectors [4]. This sizable carbon footprint
primarily stems from clinical factors
like pharmaceutical production, medical
equipment, and clinical-related travel.
Recently, public awareness regarding
climate change’s health risks has made
GHG reduction a central theme in
healthcare sustainability discussions [5].
One of the most significant advantages
of 3D printing in audiology and ENT
is the reduction of material waste.
Traditional manufacturing methods often
result in a significant amount of waste,
which can be costly and harmful to the
environment. 3D printing, on the other
hand, uses an additive process that creates
objects layer by layer, reducing waste and
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minimising the need for raw materials as
well as potentially eliminating shipping
and transportation costs if devices are
customised on site [2,6,7].

According to a study published
in the Journal of Cleaner
Production, 3D printing can reduce
greenhouse gas emissions significantly and
can also reduce material usage by 30-80%
during manufacture, compared to traditional
manufacturing methods [8]. This significant
reduction in environmental impact
makes 3D printing an attractive option for
audiology and ENT practitioners looking
to adopt more sustainable practices. As
of 2015, printers capable of producing
entire hearing aids were commercially
available and can be integrated into existing
workflows [9].

In addition to reducing material

waste, 3D printing could offer improved
educational models by creating high fidelity
simulators [10.11]. Customised hearing
aids, earmoulds, and other devices can also
be created using 3D-printing technology,
providing patients with a more

comfortable and personalised fit. This
could lead to improved hearing outcomes
and increased patient satisfaction.
Furthermore, 3D printing allows for the
creation of complex geometries and
designs that would be difficult or impossible
to produce using traditional manufacturing
methods. This enables audiology and

ENT specialists to create customised
devices that are tailored to each patient’s
unique needs, leading to better treatment
outcomes.

A further advantage of 3D printing in
audiology and ENT is its cost-effectiveness.
Traditional manufacturing methods often
involve high tooling costs and lengthy
production times, which can result in
expensive final products. 3D printing, on the
other hand, eliminates the need for tooling
and reduces production time, resulting

in lower costs for both practitioners and
patients. While there are many examples

of cost savings in certain medical
applications, like orthopaedic surgery and
surgical planning, there is currently a lack
of evidence for this in audiology — although
several white papers report success in mass
producing hearing aids [12,13]. However,
one real-world example is CHEO (Children’s

Hospital of Eastern Ontario) in Ottawa who
has successfully undertaken a pilot of an
in-house 3D printing in collaboration with
PolyUnity Tech Inc, with support from OBIO’s
Early Adopter Health Network (EAHN™).
CHEO explored the potential of 3D printing
to address supply chain issues by creating
replacement parts, repairing equipment, and
innovating new products. The evaluation
engaged multiple departments across
seven hospitals, resulting in over 200
innovations, 1281 products delivered, and
significant cost savings. CHEO's findings
have led to a recommendation for other
healthcare organisations to consider a fully
managed 3D-printing solution [14]. While
not exclusively ENT or audiology, this pilot’s
findings reassure us that there is a place for
3D printing in healthcare.

3D printing may hold the potential to
transform the landscape of audiology and
ENT through onsite and/or personalised
manufacturing of hearing instruments and
medical devices, while simultaneously
positively impacting sustainability by
reducing waste. As we embrace a future
where healthcare and environmental
stewardship go hand in hand, it is evident
that 3D printing will play an increasingly vital
role.
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