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EXPLORING AREAS - ASTHMA o7 Capsions [N

Explored the topic of asthma and stigma surrounding use of asthma spacers in public. Initial benchmarking to
identify what is currently offered and if there is a gap in the market for a redesigned solution. POTENTIAL

CONTACTS: i know someone in the hospital industry - they have more contacts with specialists, my own personal
doctor, nurse graduates, coworkers/friends/family/peers who have asthma or experienced when they were
younger
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EXP Lo RI NG ARE As _ ARTH RITI s ID7: Capstone | DNB3I]

explored the topic of juvenile idiopathic arthritis (JIA) in children under 17 years old and assistive devices for ever
day tasks. BENCHMARKING was INITIALLY conducted to see what is in the market currently and where i can see

myself DESIGNING IN. POTENTIAL CONTACTS: three contacts in the education system - two in primary and one in
high school, peers/family/friends who have it??
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Chose the asthma spacer
redesign topic as itis something |
am more passionate about and
interested in developing a design
in this area.

INITIAL NOTES:

e redesign of the asthma spacer - make it
more aesthetic (reduce the psychological
stuff against it / not wanting to be seen to use
it), portable, compact
talk about the psychological effects on it

o how no one really wants to use it in public
as it's so big, clunky and also just really
ugly. not wanting to be judged by other
people

spacers are used to increase the amount of
ventolin into the lungs but not many people
use it because of how big and ugly (bad
word) it is, so a redesign to reduce the
prejudice against it to help ensure users are
getting the proper care they need from the
ventolin

Alexandra Nomikos | n11086718
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ASTHMA SPACER
REDESIGN TARGETED
TOWARDS
ADOLESCENTS
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WHAT IS ASTHMA?

Asthma is a chronic inflammatory
lung condition affecting the
airways, it is caused by
inflammation and tightening of
the thin muscle around the
airways making it harder to
breathe (National Asthma Council,
2024).

Sometimes for those with asthma,
they find it harder to breathe in
and out, as the airways in their
lungs are more narrow - other

times their breathing can be So what is happening when someone has asthma
normal. symptoms?
Symptoms include: Inside the lungs:

e wheezing Airways tighten up due to contracting musciles.

e coughing Airways thicken up with the lining of the tubes getting

e tightness in the chest swollen and inflamed.

* feeling of not getting enough Airways fill up by mucus blocking the inside of the

air tubes.

Alexandra Nomikos | n11086718


https://www.nationalasthma.org.au/understanding-asthma/what-is-asthma
https://www.nationalasthma.org.au/understanding-asthma/what-is-asthma

ASTHMA TREATMENT

Medicine for asthma management is essential. The
main aims of asthma treatment are:
e to keep the lungs as healthy as possible
e to keep symptoms under control
e to prevent asthma from interfering with school,
work or play
e to prevent flare-ups or asthma attacks

There are two main categories for asthma
medicines: relievers and preventers.

The former is used when symptoms occur
and the latter is meant to be taken daily to reduce
airway inflammation to lower the risk of flare-ups

And prednisolone tablets are used for more severe
asthma flare-ups.

(National Asthma Council, 2024)

Alexandra Nomikos | n11086718
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Asthma requires medication for safe
management, as severe flare-ups can be life-
threatening. The best treatment depends on
the user’'s age, symptoms, and preferred
inhaler type. Correct inhaler technique is
essential for effective medication delivery,
with healthcare professionals providing
training when needed.

Some inhalers require a spacer for improved
delivery, though certain plastic spacers must
be pre-conditioned to prevent medicine from
sticking to the chamber walls. Non-static
spacers do not need preparation.

In Australia, most asthma medications are
partially subsidised through the healthcare
system, helping make ongoing treatment
more affordable.


https://www.nationalasthma.org.au/understanding-asthma/how-is-asthma-managed
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WHAT IS AN INHALER?

Consist of a pressurised
canister containing
medicine. Itis released by
pushing the canister down
into the boot

Inhaler doesn’t use a
chemical propellant but the
users releases medicine by

breathing a deep breath

Most common
inhalers provided:

- M SELELICE Propellant-free inhaler that
inhalers (MD1) releases a slow mist for

Dry powder easier, controlled breathing.

: Slightly larger than
mhqler. standard inhalers
Soft mist

inhaler

Asthma inhalers
are hand-held
portable devices
that deliver
medicine to one's

lungs. There are a
range of different
types that can be
provided by a
healthcare
professional.

Other: Turns medicine into a fine
nebulisers mist that is breathed in
through a mouthpiece or
mask. Better for large doses
of medicine.
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https://www.mayoclinic.org/diseases-conditions/asthma/in-depth/asthma-inhalers/art-20046382
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METERED DOSE INHALER

A MDI consists of a small, How it works

pressurised canister containing e The user shakes the inhaler to mix contents before use.
medication and a propellant. e With the mouthpiece or spacer in place, they press the

When the user depresses the canister, releasing the medication into the chamber or mouth
canister into its actuator (or e Inhale slowly and deeply so the aerosol reaches the lungs
“boot”), it releases a metered dose rather than being lost in the mouth. Spacers improve delivery
of aerosol that the user inhales. by reducing speed of the spray and allowing easier
(Lung_Foundation Australig, 2024) inhalation.
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https://lungfoundation.com.au/support-resources/resource-hub/pressurised-metered-dose-inhaler-pmdi-puffer-inhaler-device-technique-fact-sheet/

ID7: Capstone | DNB3I1

WHAT DOES A SPACER DO?

The spacer is a tube/chamber that
attaches to the MDI (or commonly known 1

as a puffer), to help make breathing in

asthma medication easier and more

effective in reaching your lungs. It —
essentially gives the medication ‘space’ to \
slow down for the user to breathe it in

slowly and deeply and holds it within the

tube/chamber.

(National Asthma Council, 2025)
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https://www.nationalasthma.org.au/living-with-asthma/resources/patients-carers/factsheets/spacer-use-and-care

WHY USE A SPACER?

This review discusses the use of a spacer (or a valved holding chamber
(VHC) to deliver medication from an MDI and how the properties may vary
across devices according to physical characteristics, materials of
manufacture, risks and benefits of valves and the evidence that they
contribute to the delivery of therapy.

e Spacers and MDIs reduce nheed for precise hand-breath coordination
by allowing the patient to inhale medication from the chamber rather
than right after canister actuation

e Spacers decrease oropharyngeal drug deposition (less drug stuck in
the mouth/throat) and increase lung-deposited dose, which can
improve effectiveness and reduce side-effects

e Different types of spacers vary in volume, antistatic coatings, valve
design, and shape, these design features affect performance and
suitability for different patient groups

e While effective, the article emphasises that not all spacers are used or
selected optimally: issues include incorrect technique, device
cleaning, and matching the spacer to the inhaler

e Better patient education, improved design of spacer devices
(especially for children or those with coordination difficulties), and
stronger evidence can help guide spacer selection and use in clinical
practice

Alexandra Nomikos | n11086718
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ASTHMA IN AUSTRALIA

e Asthma affects nearly 2.8 million Australians,
representing about 11% of the population
e 1in 9 Australians report having asthma >

e Among children under 15 years, around 1in 10 f ﬂ

ID7: Capstone | DNB3I1
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O ¢ 06 o ¢
boys and 1in 16 girls have asthma
o |n 2022-23, there were over 31,000
hospitalisations where asthma was the main ) ) L
diagnosis - nearly 43% of those were children Looks pretty isolating doesn't it?
aged 14 or under
e Asthma is the leading cause of disease burden

for children under 14 and the fourth leading - More importantly this
cause for adolescents and young adults (15-24 data:
years) e Highlights asthma’s
e Only 1in 3 people with asthma use regular daily widespread impact in
medication and have an asthma action plan Australia - especially
e Only 1in 2 children (49%) used asthma

among children and
adolescents
o reinforces
importance of
accessible and user
friendly devices

medication in the last two weeks [of the J
research] in 2022

(Asthma Australia, 2024).
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https://asthma.org.au/what-is-asthma/statistics/

ASTHMA IN AUSTRALIA

The Australian Institute of Health and Welfare (2022)
provided a report on Asthma prevalence among
children.

Key findings from the report:

In 2017-18, around 10% (approximately 460,000) of
Australian children aged 0-14 were reported to have
asthma as a long-term condition.

The prevalence was higher among children with a
disability (18 %) compared to children without (8.9 %).
While child asthma prevalence rose in earlier
decades, between 2007-08 and 2017-18 it remained
relatively steady at 9.3 %-11 % in children aged 0-14.
Children aged 5-9 had the highest prevalence (boys
15 %, girls 10 %).

Asthma rates vary by demographic factors: higher
among Indigenous children (15 % vs ~9 % non-
Indigenous), children in low socioeconomic areas, and
children in one-parent families.

While severe outcomes are relatively rare in children,
asthma can significantly restrict physical, social, and
emotional activities.

Alexandra Nomikos | n11086718
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Figure 1: Prevalence of asthma among children aged 0-14, 2017-18


https://www.aihw.gov.au/reports/children-youth/australias-children/contents/health/asthma-prevalence-children

ADOLESCENTS W/ ASTHMA

Young people with asthma face physical impacts of their
children like everyone, but as well as social,
psychological and functional impacts which are
heightened by developmental challenges that are faced
in adolescence.

Asthma Australia did a survey on youth and asthma and
these were their findings/concerns:

e 63% of young people had poor asthma control with
90% of the participants reporting experiencing
shortness of breath at least once a week in the last
four weeks [since the survey was conducted|]

e quality of life was impacted with 56% of participants
reporting asthma hinders enjoyment of life in some
way

e 42% had to miss some education, or work due to their
asthma

e only 60% of respondents said they took their preventer
medication every day and only half had an asthma
action plan

e and 12% reported they currently smoked

Alexandra Nomikos | n11086718
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Note: ‘adolescents’ are
defined by World Health
Organisation as people aged
10-19 and ‘youths’ are defined
as young people aged 15-24
yedrs old

(World Health Organisation,
N.A)



https://asthma.org.au/about-asthma/asthma-in-children-symptoms-treatment-management/youth-asthma/
https://www.who.int/southeastasia/health-topics/adolescent-health#:~:text=Adolescent%20health-,Overview,age%20range%2010%2D24%20years.
https://www.who.int/southeastasia/health-topics/adolescent-health#:~:text=Adolescent%20health-,Overview,age%20range%2010%2D24%20years.

Asthma Australia also conducted another survey into
how people felt about taking their medication in front of
other people and here are some quotes and facts they
provided:

e “| literally turn away or hide — with my head almost in
my bag — to use my puffer with a spacer,” said one
person.

e While 95% people said they were supportive of
someone using a puffer in public, at least 1in 4 people
said that if they had asthma, they would be
uncomfortable using one themselves.

e Nearly 1in 2 people (48%) who have asthma or care
for sommeone with asthma say they would feel
uncomfortable to use an asthma puffer in public.

As a result of this stigma, users are more susceptible to
their asthma worsening if they're not taking enough
medication and inherently damaging their quality of life.

(Asthma Australia, 2022).

Alexandra Nomikos | n11086718

STIGMA AROUND ASTHMA
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Specifically for adolescents and youths,
stigma around asthma may seem
heightened. Especially in adolescence as it
is peak time where emotions are
heightened and they're easily influenced.

Pop culture references stigmatise asthma
by portraying characters with asthma as
nerdy, weak and overemotional.

Dealing with the stigmas arround asthma
can lead to a higher risk of anxiety and
depression. The fear of social judgement
can result in a reduced use of inhaler and
avoidance in using medication - especially
using the asthma spacer - which can have
serious outcomes and places the user at
risk of asthma flare ups and attacks.

(Asthma Australia, 2022).



https://asthma.org.au/blog/stigma-surrounding-puffer-use-is-a-barrier-to-better-treatment/
https://asthma.org.au/blog/youth-stigmas-on-asthma-asthma-is-not-cool/
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ASSISTIVE DEVICE STIGMA

To get a better understanding of stigma surrounding e They also introduce ‘social validity’ as
asthma, | conducted research into assistive devices and whether the device is perceived as
the stigma surrounding the use of it. acceptable, useful and dignified by
users and peers - arguing that it affects
Assistive Technology (AT) Use and Stigma (Parette & long term adherence (totally agree
Scherer (2004) article highlights that even though with).
assistive technology has the potential to improve the e Design implications they mentioned: Ats
independence of users, many avoid it or stop using them should be more unobtrusive, allow for
because of the social stigma associated with visibly user choice
different or ‘'medical looking’ devices. (personalisation/customisation) to
match user identity and design them
Factors contributing to stigma in AT use: with social context in mind as even
e If the device is visibly bulky or conspicuous, it can though the device works, they may not
increase the users feelings of being different be used
e Many ATs prioritise being super functional and then e Article also points out that AT research
forgetting about aesthetic and social acceptance of focuses on functional outcomes about
the product - may look clinical as a result and whether it works effectively rather than
attracted unwanted attention addressing the emotional, social and
e Young users can be sensitive to how AT devices psychological consequences of device
affect their social image and perception from their use
peers o PRESENTING A HUGE GAP in how

design and stigma interact in
Alexandra Nomikos | n11086718 everyday experience of device users


https://www.jstor.org/stable/23880164
https://www.jstor.org/stable/23880164
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ASSISTIVE DEVICE STIGMA

Additionally, this study, ‘Overcoming the Stigma Associated
with Assistive Devices,” (Jacobson, 2010) explores the ways
stigma related to assistive devices could be challenged
from the viewpoint of design.

Why???

e Many devices dre engineer designed - which means it
prioritises function over aesthetics, making it look
medical or institutional

e Association with disabilities make users feel different or
pitied, especially in public

e Hospital designed devices appear out of place when
used in every day settings

e As d result, users abandon devices that meet medical
needs but harm their self esteem or social identity

ldentity and perception:
e Modern days, appedrance is closely tied to identity -
how one presents themselves define the person they are
e Unlike eyeglasses (which were once stigmatised and
are now fashionable) most devices remain clinical and
denying users the opportunity for personalisation

Alexandra Nomikos | n11086718

Personalisation as a design solution:

e Customisationis proposed as solutions
to reduce stigma

e Being able to select colours, materials
or add ons help create a connection
to the device

e Modularity to allow for modification for
users to match their preferences

This paper urges designers, not just
engineers, to be involved in assistive
design technology development. These
devices should be treated like every other
consumer product, to be designed for
identity, style and emotion just as much
as function (like kitchen appliances or
utensil). This customisation will help to
empower users through aesthetic choice
and personalisation, this will help shift
devices from status of a disability to
symbols of empowerment and
individuality.


https://files.core.ac.uk/download/pdf/211815528.pdf
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ADOLESCENCE BEHAVIOUR

Adolescents find ‘belonging’ important, they don't want to stand out

for the ‘wrong’ reasons or to be seen as different from others. To help GAP REMAINS FROM
understand this ideology better, | looked into adolescent behaviour PREVIOUS SLIDE:
and how this would eventually affect their views on using an asthma

spacer.

The importance of belonging and the avoidance of social risk taking
in adolescence (Tomova, Andrews and Blakemore, 2020) explores
how adolescents often avoid social risk taking, the risk being socially
excluded by their peers and the negative affects associated.

e Sociadlly belonging is especially important during adolescence as
social exclusion and loneliness are high during this stage - can
have negative effect on immediate and long term well being

e Devices or behaviours can highlight the difference or draw
attention to themselves and may increase the perceived social
risk which can harm their confidence or adherence

e Social context, peer dynamics and emotional safety is critical to
explain why some adolescents avoid devices

e Achieving a sense of belonging requires reducing the visible
difference and designing for social comfort - not just functional

Alexandra Nomikos | n11086718


https://www.sciencedirect.com/science/article/abs/pii/S0273229721000368
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USING A SPACER

(Asthma Australia How to use a spacer and puffer - 4 breath technique on Youtube, 2021)

uses pressure against
mouth to hold in place

need two hands
initially to use spacer

asthma sits on table -
no caps - mouthpiece is
exposed to environment

hand over inhaler helps

) puts back onto the table
hold spacer in place

after using with nothing to
cover mouthpiece or

i i 292929 1 ?
Alexandra Nomikos | n11086718 Inhaler inlet???? so dirty:


https://www.youtube.com/watch?v=b08BkRc1BT8
https://www.youtube.com/watch?v=b08BkRc1BT8
https://www.youtube.com/watch?v=b08BkRc1BT8

SPACER MAINTANENCE

(How to clean an inhaler and spacer | Boston Children's Hospital on Youtube, 2015)

Alexandra Nomikos | n11086718

inhaler to be
cleaned by
removing cap and
canister and using
water and soap to

clean

same process for
asthma spacer but
is more important
toletairdry - as
small soap residue

acts as away to
ensure the spaceris
anti-static to

prevent medication
sticking to the
chamber
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According to National Asthma Council Australiq,
cleaning a spacer should be weekly and
especially after recovering from a cold or
respiratory infection. The spacer should be
replaced after 12 months of use or as per the
manufacturers instructions.

To clean:
.Dismantle your spacer, if necessary.
2.Wash all the parts in clean warm water with
liquid dishwashing detergent.
3.Allow the parts to air dry without rinsing -
drying with a cloth or paper towel can result
in static building up on the inside of the
spacer, which makes the medication stick to
the sides.
4.Wipe the mouthpiece clean of detergent, if
needed.
5.When completely dry, reassemble if
necessary
Additionally, the spacer should be checked every
6-12 months by a professional to check the
structure and the valve is working correctly.


https://www.youtube.com/watch?v=_Asee8TyHOw&t=35s
https://www.youtube.com/watch?v=_Asee8TyHOw&t=35s
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CURRENT SPACERS

These are just everyday spacers that are more popular from
what | could see - reviews, availability and also cost.

A simple, widely used spacer with an anti-static chamber to
improve medication delivery. Made from plastic with a soft
silicone end-cap that fits most inhalers. Easy to clean and
affordable.

A more compact spacer with low resistance valves and a
visible expiratory valve to confirm correct inhalation. It's o
slightly more advanced spacer than the previous one.

Similar to Philips, it features a Flow-Vu inhalation indicator
and FlowSignal whistle for visual and audible feedback.
Includes low-resistance valves, compatible with pMDIs and
soft mist inhalers.

Alexandra Nomikos | n11086718



COLLAPSIBLE SPACERS

With the same functions as a basic asthma spacer, these
two are different as they are collapsible.

Alexandra Nomikos | n11086718

They can
compact down
to half their
original size (not
including the

mouth piece).

Design is very
similar, however
the Breath-A-
Tech is slightly
smaller in size

The Able spacer

is unclear on how

it compacts into
the smaller size
but it seems to
‘click’ into place

The Breath-a-
tech spacer has
a twist-lock
feature to ensure
it stays in place
when expanded

ID7: Capstone | DNB3I1

Aesthetically,
they are very
different but still
remain medical
looking
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DISPOSABLE SPACERS

Disposable spacers are ideal
for travel, hospitals and
emergencies as they eliminate
the need for cleaning and
reduce the risk of cross
contamination due to their
disposable nature.

HOWEVER, they are much less
durable than reusable spacers,
one time use design, they can
lbecome more expensive over

time and generate more waste.

Some of the disposable
spacers lack features like one
way valves or inhalation
whistles like the first spacers
explored.

ID7: Capstone | DNB3I1



OTHER SPACERS

Alexandra Nomikos | n11086718

Another concept but
is more of a redesign
of the shape of the
inhaler itself to assist
children in
administering the
medication
themselves

Volumatic is a large
holding chamlber that
improves lung delivery
and reduces throat
deposition. Though
less portable, it is
clinically reliable,
especially for
corticosteroids.

ID7: Capstone | DNB3I1

Funhaler is a child-
focussed spacer that uses
toy-like incentives to
improve adherence. While
encouraging
management it also
maintains effective drug
delivery - a concept
however that was not
brought to market
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SPACERS FOR INHALERS

Alongside all
these spacers
mentioned, the
National Asthma
Council also
provides users
with specific
spacers for
different needs
in a chart -
includes spacers
that have masks
and are also
compatible with
them.

(National
Asthma Council,
N.D),

Alexandra Nomikos | n11086718


https://www.nationalasthma.org.au/living-with-asthma/resources/patients-carers/factsheets/spacer-use-and-care
https://www.nationalasthma.org.au/living-with-asthma/resources/patients-carers/factsheets/spacer-use-and-care
https://www.nationalasthma.org.au/living-with-asthma/resources/patients-carers/factsheets/spacer-use-and-care

BENCHMARKING

To begin the analysis of these products, | have created a benchmarking
criteria to mark them against.

Alexandra Nomikos | n11086718
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It is as follows:

1.Quality and Durability
a.Spacers must be reliable, safe, and built from durable, medical-
grade materials that withstand repeated use and cleaning.
2.Accessibility and Affordability
a.Spacers should be reasonably priced, widely available through
pharmacies, hospitals, and community health providers, and
ideally reusable to reduce long-term costs for individuals and
families.
3. Design and Aesthetics
a.Design should balance function with aesthetics to encourage
consistent use. For children, fun and engaging designs support
confidence, while adolescents and adults benefit from discreet,
less clinical forms that reduce stigma and social discomfort.
4.Functionality and Features
a.Covers compatibility with different inhaler types, portability,
detachable or modular parts, and ease of cleaning for hygiene and
maintenance.
5.Ergonomics and Comfort
a.Comfort in handling, ease of forming a seal, mask or mouthpiece
fit, and suitability across age groups and physical abilities.
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BENCHMARKING ANALYSIS

Scoring Methodology Final Evaluation
Each design was rated on a scale of Quality& | Acessibility & | Design& | Functionality | Erg _
. uatlity cessIDIlity esign unctionatlity rgonomics
- S
l ]”O fo.r eagh Citegoliy with the St Durability | Affordability | Aesthetics | & Features Comfort
ollowing benchmarks:
e 1-3: Below average (limited Breath-A-Tech 8 ? > ° ’
features, bad reviews or outdated
_ Philips
design) Optichamber 9 7 7 8 8
e 4-6: Average (adequate but not Diamond
exceptional) Able
Collapsibl 7 8 6 7 8
 7-8: Above average (strong o apsihie
Spacer
features, good reviews, some
aspects are innovative Volumatic 8 / 3 / 4
e 9-10: Excellent (leading in the
category, exceptional feedback, Funhaler 7 1 5 6 6
cutting edge design)
Aerochamber
Plus Flow-Vu 8 8 ° 8 ’

Alexandra Nomikos | n11086718
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BENCHMARKING ANALYSIS

In excel, | was able to put Radar Graph
my evaluation table into a

radar graph to better

identify each competitors

strengths and weaknesses

against each other as well

as the commonalities and

gaps in each category |

created.

While several spacers excel

in different criteria, most of

them are limited by their

clinical/medical

appearance, negatively

effecting their score in the

Design and Aesthetic

category. Many of thespacers are suboptimal in Ergonomics and Comfort and Functionality and
Features, highlighting a gap in the market for a spacer that can integrate usability, discreet design,
and user-centred features more efficiently.

Alexandra Nomikos | n11086718






TO NOTE:
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Due to my project focussing on adolescents,
due to ethical procedures my survey question
and observational study will be using
retrospective sampling.

| will be asking the participants a mix of
questions - some will be relevant at their older
[than adolescent] age as well as retrospective
questions asking them to reflect on their
experiences during their adolescence. Very
few participants will be in the adolescent age
gap but | am framing the questions in a way
that will suit both younger and older
participants.

| tried my best to ensure my questions weren't
directive, and only relevant to the subject at
hand (like leading them to their answer
through the way | phrased my question) or
would provide them with a range of ways to
answer (multiple choice, short or long
description answers).

ID7: Capstone | DNB3I1
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SURVEY CREATION

| wanted this survey to help me gain a
better understanding of a range of users
experience with asthma spacers
currently, or when they were younger.
The questions were created in a way to
identify if stigma played a role in the lack
of use of the asthma spacer and
whether that was from inconvenience of
the size of the spacer or a result of the
way the spacer looks.

My intro to the survey was:

“This research project is being undertaken as part of an
Industrial Design Capstone project at the Queensland University
of Technology by Industrial Design student, Alexandra Nomikos.

The purpose of this project is to investigate the social stigma
surrounding the use of asthma spacers in teens. While spacers
are a recommended tool that improves the delivery of
medication like Ventolin, many users choose not to use them
due to embarrassment, fear of being judged, or bullied. It
focusses on the connection between health-related stigma and
product appearance, and how current spacer designs often feel
clinical, outdated or childish, making users feel even more
alienated.

You are invited to participate in this research project because
you have felt embarrassed to use a spacer and your prior
experiences dre valuable in understanding how young people
perceive and interact with these medical devices.”

Alexandra Nomikos | n11086718
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SURVEY DISTRIBUTION

To receive as many
responses as | could get, |
connected with people |
personally knew - through
work, university or personal
connections - as well as
posting to my social mediq,
posting in the ID7 group chat
as well as privately
messaging others | knew and
their relation to asthma.

Unfortunately my survey did
not yield the amount of
responses | desired, but the
answers that the
participants provided were
more than enough to help
aid my research.
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SURVEY ANALYSIS
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SURVEY ANALYSIS
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| chose to do a Think-Aloud protocol
to best observe my participants
using an asthma spacer but it
ended up also merging itself into a
semi-structured interview.

To keep myself and the participant
on track, these were some things |
made sure | looked out for:

e Ease of use
o are they struggling to attach
the inhaler to the spacer?
o is their any fumbling?
e Comfort
o did they say anything about
how it feels in their hand or
against their mouth?
o too big or small, sharp edges,

OBSERVATIONAL STUDY

e Quality of Materials
o any comments on material
(does it feel cheap)?
o how does the material feel?
e Features
o do they know how to use a
mask alongside the spacer?
e Maintenance
o do they know how to clean it?
e General Emotions
o are they frustrated, hesitant,
relaxed or confident when
using it?

Knowing me, the observation may not be heading in the exact
direction | want it to so to help steer it in the right direction, I've

written some prompts to assist me:

ID7: Capstone | DNB3I1

slippery even? e “Talk me through what you're thinking as you use this.”
o does the size affect handling? e “What do you expect to happen when you attach this?”
e Aesthetic e “How does this feel compared to what you normally use?”
o do they make any comments e “Is there anything that feels uncomfortable or awkward?”
about its appearance? e “Would you be happy carrying this around or using it in
o do they say they're public?”

embarrassed?
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DOVETAIL ANALYSIS

Dovetail categorised the transcription from observation 1 into different topics based on what was
said throughout the observation and was then able to provide a summary of the conversation.

Ergonomics and usability

The spacer device presents
significant ergonomic challenges,
requiring two hands to operate
which creates difficulties in public
settings or while holding other
items. The current design is
described as "physically awkward”
with uncertainty around proper
hand positioning. 1 2

Storage and portability

The rigid, bulky construction
poses storage and transportation
challenges, with users expressing
reluctance to carry it in public. The
device's size and ianEKibiIiI}F make
it difficult to fit in bags, unlike more

adaptable items. 32 4

Alexandra Nomikos | n11086718

Hygiene and maintenance

Cleanliness is a major concern,
with users worried about
contamination when carrying the
device in bags or touching various
surfaces. The clear material shows
decay over time and cleaning
challenges exist, particularly with
multiple components. 5 &6

Aesthetic and social

considerations

The clinical appearance creates
discomfort around public use, with
users preferring to wait until
they're home. There's interest in
more aesthetically pleasing
designs, including color options
and artistic elements that could
make the device feel more like an
accessory than medical
equipment. 7 8

Recap

The research focused on
understanding user experience
with inhaler spacers. Key findings
revealed significant concerns
around portability, hygiene, and
social stigma. Users prefer
compact, one-handed operation
but find current devices bulky and
clinically appearing. The spacer's
two-handed operation poses
challenges in public settings. 1

2

Actions

* Redesign for one-handed use:

Develop a collapsible,
compact design that enables
single-hand operation.
Evidence shows current two-
handed requirement limits
usage in common situations
like public transport. 3

+ |Improve portability: Create a
foldable or telescopic design
with protective storage pouch
to address hygiene concerns
and bulkiness issues. 4

Enhance aesthetics: Develop

non-clinical color options and

designs to reduce stigma and

increase user comfort.

Consider artist collaborations

for customizable appearances.
5

Optimize cleaning features:
Implement easily detachable
parts and cleanable surfaces
to address hygiene concerns.
Users express strong
preferences for thorough

cleaning ability. &



OBSERVATION ANALYSIS
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2.

Comiort & Ergonomics

Usability & Practicality

Design & Aesthetics

Sub-Theme

Mouthpsaco fit

Handlng & grip

Mask option

Postabiity

One=-handed use

Cheanng & mointenancg

ApPReEarance

Sire & bulk

Colour|design appeal

Redianee on infaler alon

Long -team hobdts

Expecignce & confidence
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Description from Transcript

Found the mouthpiece "a bit owleward on the
tooth” ond proforrod whan it $ot highor in the
ot

Struggled to keop a steody hold while prossing
the inhalor: Tve got bigger honds DUt it still fepls
fickcity.”

Mentioned that a solt mosk would be easier on
charys wihien Deeatharsg leols “ght™ and aaoeds
crwowiard Bp pOSIGRIng

Soid the spocer "doesn it in o pocket™ and
uzually leaves it at home, relying on just the
irhgabiet Wiy Ot Sicie:

Moted it wias "incky on the go™ since Doth hands
are needed, especially when cormying shopping
boags of opening doorns

Frustroted by cleaning process: “You've gotta toke
it opart properly, otherwize it smeiis plasticiy.”

Fedt the spocer looked “medicol and clunky.”
commpared i 1o “Sometlihung you'd expect in
haspital *

Commented on how “Dig and obwvious™ it looked
whien cortigd in public, prelerming sormething
flattor or fobdoli

Sng-gﬂ'S-tEﬂ carker colours would make i “Dlend i
DRl Eml}ﬂ 00 P CUfTEnt Liga gl fghl
plostic

Admitted he “maostly just uses the putfer” when
out, despite knowing the spocer ghwes Dether
regiits

Explained he hos "gotten used to doing it wiong
SomMetmes” Decouts the spocer leels
inconvenient

Conficent in his technigue ofter decodes of uso
but still noticed errors oo tosting the medicing
wilin fuahing
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DESIGN IMPLICATIONS

Reduce clinical
aesthetic and stigma

Improve portability
and compactness

Alexandra Nomikos | n11086718
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Enhance ergonomics
and ease of use

Promote hygiene,
maintanence and

adaptability



KEY THEMES

Theme One: Designh and

Appearance

The design and appearance of
the spacer were consistently
raised throughout my primary
research. Participants mentioned
their dissatisfaction with the
spacers clinical aesthetic.
Additional to appearance, the
physical design contributed to
discomfort, as participants
described the mouthpiece and
the long tube as awkward and
weird to use.

Alexandra Nomikos | n11086718

Theme Two: Social and

Emotional Factors

Social stigma and
embarrassment strongly
influenced participants’ ability to
use the spacer in public
comfortably. These feelings were
tied to the device’s large and
medical appearance, forcing
participants to rely only on the
inhaler, even when knew it could
compromise effective medication
delivery.

ID7: Capstone | DNB3I1

A\

Theme Three: Usability

and Practicality
Participants identified problems
with the spacer’s size, portability,
and hygiene. The device was
considered inconvenient to
carry. Its bulk and exposed
components raised concerns
about the cleanliness and
practicality of using it daily.



EATION
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IDEATION
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IDEATION
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IDEATION

HF"‘ITH PIBLE
CArR LonMELTED

o ITHELF p{ﬂﬂ’-':"":"” STYLE

b,
B
ok g PREVENT
gi § O e WEE
) INSELTED CAP To
; 5 g‘ LovEil INHBLER INLET
T Eotl
ord | L
LM p
Flom peais O PR s
i -
| e - &
. B =
pome L<E S e
Tof @ HITO s Biliicng s {

N 7 S | l
! \ )
\-pw"l To HOLO \\"\.h‘ _— —

Alexandra Nomikos | n11086718



ID7: Capstone | DNB3I1

IDEATION
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INITIAL PRESENTATION SLIDES

Needed to add additional information for my audience

to get a better understanding of my project aim

Alexandra Nomikos | n11086718



FINAL CONCEPT
PRESENTATION
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FEEDBACK

FEEDBACK FROM PEERS:

e concept1and 3 - likes portability, colours and how fun and

playful - positive colours - for kids to help reduce stigma
o 3 makes it seem like an accessory

e likes key ring concept to make it portable and carry around

e like the case to keep it clean and store it easier

e concept 2 - top could be smaller to fit inside bottom plastic
part for portability - like stackable bowls - can have it's
own little pouch thing as well

e concept 4 is hard to clean - BIG NO NO

concept 1 more favourable - small and compact - maybe a

cap for the mouth piece - need to figure out how to cover the
inhaler hole

Alexandra Nomikos | n11086718
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FEEDBACK FROM SPECIFIC PEER

CONCEPT1 CONCEPT 2

considerations for cleaning

+ does the silicone piece come off for .. . .
easy access to the tube ? colouration is key !! not a spacer her suggestion about making the

spacer as a container or case for the

+ for the part that it cajoins for it to connoisseur so use -
inhaler was great too !!

expand, the crevises ? ur research to
back it up butis it
still effective if the
inhaler shoots
at the bottom ?
whereas the mouth
piece is at the top ?

just need to consider germs and if
users would be inhaling bacteria
eg. touching the inhaler > putting it
back into the container ? using it later
on when it has time to fester
expecially in hot sweaty enviroments

i rlly like this one ! finding a way to combine this
a simple solution that concept with others ? like
considers things users getting some rlly good features
may not have thought like the lid cap or keychain

that they needed. attachment and adding iton!

CONCEPT 3 CONCEPT 4 CONCEPT 4

great portability !
this one is cool too ! could rlly mess around

but i think if it was to expand out it would still with design for disassembally.

i 1
pouchisgood ! easy to be the same as a regular spacer in use

wash too

again with the whole spacer effeciveness too
as it shoots rlly close to the mouthpeice but

again, i dont know how spacers work hehehe.

structure challenges as well ! depending on
type of material it could end up being flimsy or
too easily collapsible

again with concept 4 love the mouthpiece
how can we make this is the cap attached cover!

not flimsy when in user ? tothe spacertoo??  Keeps everything clean mouth piece angle ? angle of user heads or

are there locks to keep thats pretty cool :::iztde:::-iu‘:vnh:n ?:I:r?t angle of spacer and how that effects the push
the modular elementin and pretty funnnnn ' 1 down motion
place? think mine ever had a

mouth piece.
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CHOSEN CONCEPT

Concept 1 was chosen to
further improve based on the
feedback provided by my
peers. | also went with this
concept as | felt it suited my
aim the most.

Liked the ability to be able to
customise the colours

How it compacted to a
smaller size

| look forward to
incorporating their
feedback as | was more
drawn to this design
the most
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ANTHROPOMETRIC DATA

Using the measure of man and woman, it will help
guide my process into the size of my design and how it

will best accomodate for the adolescent age group.
14 year old boy dimensions

will be what | will roughly
base my dimensions off of.
But very loosely, as this
spacer will not only just be
for adolescents but also for
age groups much beyond
that.

Can use my own hand as
part of the limiting users to
help with my dimensioning.

14 year old boy dimensions:
e Length: 172mm
e Width: 79mm
e Base of hand to base of
thumb: 69mm
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REFINEMENT
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AESTHETICS

Kept these design principles in
mind when heading into the next
stage of this assignment.

My aim:

e craft a cohesive form
language

e design with balance
(symmetrical design)

e playing with light and shadow

e balance simplicity and
character

e speak the product’'s function
visually

e refine edge details and
transitions

(Johnathan Thai, 2025)
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https://www.linkedin.com/posts/jonathanethai_industrialdesign-productdesign-productdevelopment-activity-7305256210545418240-ojMj
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FORM INSPO

Looked at organic forms, art
sculptures and connecting
shapes to help give me some
inspo for how | want the outer
shell to connect to each other.
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REFINEMENT

DESIRED WAY
FOR THE
TELESCOPIC

—— MECHANISM TO
' ' SIT IN THE SHELL

OVERALL FORM
\ \ ; INSPIRATION

..er..
e .
,,,d--:ATRH‘ -? "
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/F’”’ b
f 2
‘' 7 )
/" VERY ROUGH . |
L DIMENSIONING AS . | & | ' . fFon
FINAL DIMENSIONS - -, ! L
WERE COMPLETED | - ) o
OFF TO THE SIDE } : .' . "I'”:i ‘.-_'r'-.'.*".
lostTHE  PURING CAD | |
PAPER | ) L
DREW IT ON 4 -~ i | - |

SOMEHOW??
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MOUTHPIECE

Looked into potentially
having the mouth piece
be made from silicone
rubber?

Could be useful for those
who tend to chew on
things and then
eventually ruin the mouth
piece of the product.

If | do continue with this,
needs to be replaceable
for easy maintenance and
hygiene concerns.

Either medical or food
grade silicone??
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MOODBOARD
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TELESCOPIC MECHANISM

To gain a better
understanding of how the
mechanism would *actually*
work, | referred to diagrams of
how telescopic mechanisms
actually worked and how |
could apply it to my design.

Alexandra Nomikos | n11086718
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| referred to these diagrams a
lot throughout my cad
prototyping to ensure that |
stayed on track and the
mechanism would work
correctly
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FOAM AND PLASTICINE

Turning 2d sketches into 3d models was super helpful in understanding the scale of
my product more. | used foam and plasticine to model my design, foam was used for

the chamber and plasticine as the outer shells

Using the dimensions | sketched out previously, | As it progressively got smaller the
realised the the chamber was longer than | more | took a part out it showed

wanted it, especially with the addition of the me how it would feel from the
outer shells’ depth biggest size to the smallest
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FOAM AND PLASTICINE

Felt too bulky in my hand,

A small gap was The organic lines would
kin feated th r
left of the chamber match up when closed all da defeated the pg POSE
of the spacer (and this
- probably the way for a seamless look model didn't even have the
incorrect and then would be pulled ,
. . . mouthpiece) so needed to
dimensioning apart but stay in the same : : ,
. u | | u
cosition adjust dimensions further

Alexandra Nomikos | n11086718



ID7: Capstone | DNB3I1

FOAM AND PLASTICINE

Second prototype |

Which meant it would be ' '
adjusted the chamber So with the width changed

able to compact to a of the individual chamber
components to be smaller .

smaller size and also component, the outer
by about 12mm or so? but o .
. . . extend to a similar length shell fit much better over
instead of it having three L ,

as my original spacer it

‘chains’ | made it four ' ’
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FOAM AND PLASTICINE

The components were

able to retract in on itself
easily and fit snugly into
the biggest chamber
component

Outer shell fit a lot better Tested against a bag to

over the whole chamber see a size compadrison -
still seemed bulky but
may be a result of the
plasticine being too big
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P OTYPING




TO NOTE:
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Unfortunately with my amazing luck, Fusion
decided that in the week leading up to final
presentation that it should crash and lose
my files... this was definitely not on my
agenda, so | had to act quick in re-creating
my design. Which meant that | may have
missed some key components that | wanted
to include but didn’t have the time for so |
had to move on and keep going!

Also will be simplifying the cad process ds
there was a lot of steps, so | will only be
showing the most important parts.

ID7: Capstone | DNB3I1
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CAD PROTOTYPING

Telescopic Chamber

| began by sketching | extruded each part to | repeated the previous After necessary
the overall the necessary steps to the other parts, adjustments were made
dimensions of the dimensions so that the creating sketches on top to the chamber parts, |
first (biggest) mechanism could work of one another and filleted to create a softer
chamber and the bottom | would extruding to a new edge and also extrude
later extrude for the tabs component the tabs and filleted for
after cutting into the the same reason
outer shell
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CAD PROTOTYPING

After the chamber
components were
complete, | then
sketched the outer shell
and extruded it and
ensured that there was a
hole on the inside and
even wall thickness
around it

Alexandra Nomikos | n11086718

Using the combine tool,
the outer shell was the
target body and | used
the chamber as the tool
to ensure | got the
correct cut into the body.
Unfortunately |
dimensioned the outer
shell incorrectly but |

After all adjustments
were made, | split the
main body but off
centre, as the wave
pattern would distribute
enough material for both
halves and it would also
look like it is split evenly
after the pattern has

rectified this later so that been executed

the shape wasn't
compromised

ID7: Capstone | DNB3I1

Using offset planes, |
sketched my desired
curve and angles then
with the loft tool | was
able to cut into the body.
In order to get the
repeating wave around
the edges, | tried using
the emboss tool which
failed so | decided to use
the circular pattern to
get what | wanted
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CAD PROTOTYPING

After the chamber For the top shell to have To create the inhaler Starting on the mouth
components were the same pattern, | was inlet, | sketched on the piece, | sketched on two
complete, | then able to extrude it underside of the bottom different planes with my
sketched the outer shell downwards so it would half. | then extruded to desired measurements
and extruded it and go beyond the pattern. the depth necessary and and then used the loft
ensured that there was a Using the combine tool, | used the fillet tool to get tool in order to get my
hole on the inside and used the bottom half to more rounded edges . desired tapered shape
even wall thickness cut into the top to create Reason for this pattern is

around it. | then used a the same pattern. To to draw attention to

fillet to curve the top of make the exterior edges where the inhaler should

the pattern so it wasn't softer, | used a small be inserted

so harsh fillet which made the

pattern stand out more.
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CAD PROTOTYPING

| then sketched onto the
top of the mouthpiece
the hole for the user to
breathe through. Then |
extruded it down to cut
through all the way to
the shell, making
adjustments to the
interior of the shell using
the extrude tool again
(not pictured)
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To create a seamless
blend between the
mouth piece and the
body, | used the fillet to
pull outwards from the
bottom edge of the
mouthpiece and created
the curve as seen above.
| also used the fillet tool
to give small soft edges
to the top of the mouth
piece - the internal hole
and the exterior edge

Using the same sketch |
made when | created the
inhaler design, | extruded
the shape | drew for the
slider as well as
extruding the pin that
would hold the slider in
place and allow for it to
move adround.
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After the slider was
extruded, | needed to
make a cap for the pin
so | sketched ontop of
the pin and made a
small extrusion that
would attach to the top
of the pin. Then to round
out the shape of the
slider, | used the fillet
tool to achieve my
desired effect and same
with the edges and the
pin cap



To create a thumb
grip/signifier, | sketched
on top of the slider,
extruded down to cut,
used the fillet tool to
give the cut a smoother
feel on the thumb and
repeated similar steps
for the bumps on top of
it but extruded upwards

Alexandra Nomikos | n11086718

CAD PROTOTYPING

Then underneath the
slider to create a ‘seal’
for the inhaler inlet, |
sketched my desired
shape, extruded and
filleted so that it would
fit into the inhaler at the
right size

To create the hook for
the connector loop, |
created an offset plane,
sketched the shape |
wanted, extruded
outwards, sketched on
top of the extrusion to
ensure the right gap and
then used the fillet tool
for rounded and sof
edges
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For the cap of the mouth
piece, | create a similar
sized ellipse shape and
then extruded down to
my desired height. Then |
used the combine tool to
ensure an accurate cut
into the mouth piece to
accomodate for the
curves and taper of the
mouthpiece
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CAD PROTOTYPING

After the previous step, | As per my other step for Using an offset plane to | then sketched the
used the fillet tool to the hook on the main cut into the hooks of the connecting piece on the
create soft edges around body, | created a smaller body, | sketched the size same plane, extruded
the cap and the inside one on the cap so the of the circles, extruded similarly to the previous
where the seal was. For loop can be attached to on both sides and then step but thinner, and
the mouthpiece to be both hooks. The hook on  used the fillet tool to then filleted for softer
removable, | split it from the main body is larger make the circle more edges

the top shell and created so that a keyring can rounder and softer

tabs to be able to insert also be hooked onto it
into the main body after for portability
replacing/cleaning. |

used the combine tool

again for accurate cuts
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CAD PROTOTYPING

And then, finally the spacer was complete. | will definitely be making adjustments before the exhibition
as it didn’'t turn out the exact way | wanted it to but overall | was really happy with how it came to
fruition from the sketches. | applied my materials onto it and it was ready to be rendered!
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MATERIAL EXPLORATION

Outer Shell Components

Acrylonitrile Butadiene Styrene (ABS)
For all other plastic components, ABS felt the best suited when
compared to polypropylene or polycarbonate.

Here’'s why:
e It offers a strong, lightweight structure which is perfect for
handheld medical devices
o Will ensure there is no hand fatigue by keeping the body
durable but not heavy
e It holds its shape extremely well, especially when fitted with
moving parts
o Will maintain a consistent fit between the chamber and
other components for reliability and smooth operation
e |t takes colours and finishes evenly, and can be painted or
printed easily
o Perfect for the aesthetic customisation my spacer offers to
reduce stigma and help to make the device feel more like
an accessory
e It is highly suited for injection moulding with its low cost, fast
production and tight tolerances

o Perfect for mass manufacturing and where consistency and
cost efficiency is important

(Protolabs, N.D)
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https://www.protolabs.com/materials/abs/

MATERIAL EXPLORATION

Chamber component

Polycarbonate
For the chamber component, | was initially going between acrylic
and polycarbonate (PC) but ended up deciding on PC.

Here’'s why:
e It is impact resistant and virtually shatterproof (250x stronger
than acrylic)
o This is important as it will be safer for when children, teens
and many users drop it during daily use
e It can withstand movement and flex which is ideal because of
my telescopic mechanism
o This is also important as the telescoping parts will need
resilience and a small degree of flexibility for the lock-twist
function
e It has a higher heat tolerance and resists cleaning,
disinfectants and boiling water
o This will allow for regular cleaning and sterilisation which is
essential for maintaining hygiene
e It is ideal for injection moulding for parts that have fine
tolerances and moving components
o Important as it allows for precision parts like the
interlocking features with consistent wall thickness and
smooth finishes
e Although acrylic is more ideal for clarity, PC maintains better
over time as it is resistant to cracking
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MATERIAL EXPLORATION

Cap connector/loop part

Thermoplastic Elastomer (TPE)
Choosing TPE over rubber for this part, was because of it's

manufacturing compatibility, durability and recyclability. - -

Here’'s why:
e Can be injection moulded in the same process as ABS and PC
o Will allow for the mould of the connector to be made in the
same production line as the other components
e It combines the elasticity of rubber with the strength and
process-ability from that of plastic - it stretches and bends
without tearing but is firm enough to hold shape
o Allows for the connector loop to bend and flex
e TPE is recyclable as it can be melted and reprocessed
o As it is a small part, breakage may occur which if possible it
can be offered to take the part back to be recycled and
reused

e Providing a soft touch and non slip feel, will help improve grip
and usability
o This ensures that it remains smooth, flexible and durable
even with the daily use of taking the cap on and off

(Kinsoe, 2025)
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MATERIAL EXPLORATION

Smaller components: mouthpiece, inhaler inlet

Medical-Grade Silicone Rubber

| decided on medical grade silicone rubber for the mouthpiece
and inhaler inlet as they interact with the user’s mouth and
medication pathway.

Here’'s why:

e It is biocompatible and hypoallergenic, which will make it safe
for skin and oral contact. It is non-toxic, odourless and
resistant to microbial growth

o Ensures comfort and safe inhalation for repeated use

e It is soft and flexible whilst maintaining shape memory,
creates a comfortable seal between the mouth and the inhaler
to prevent leaks from the medication

o It improves comfort for the users so they can press their lips
around it without any discomfort

e After sterilisation, boiling and alcohol based cleaning, it won't
degrade or warp or release harmful residues

o Allows for easy cleaning to maintain hygiene and longevity
e It can be liquid injection moulded due to it's material makeup
as it is resistant to high and low temperatures
o Important as the parts are smaller and detailed, and using
liquid silicone rubber will help to achieve that detail, the
flexibility and finish

(Protolabs, N.D)
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BRAND INSPO: PERMAFROST

An industrial design studio based in Norway has some amazing designs that have been
a source of inspiration for me. | found them organically as | was looking for inspiration
for my first moodboard and found them deep in my pinterest search.

The rounded edges make for a softer look. Bright and vast range of colours in their
products make it fun. Contrasts of material finishes create interest within the
product. All of these in which | aim to portray in my own design to bring fun and
interest into my design and to also make it more personable for people and like they

*want* to use the spacer as it actually looks good and well designed for the targeted
user group.
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MOODBOARD - CMF
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BRAND IDENTITY

To create something that is fun,
colourful and interesting in the
area of sad, blue and white
medical devices.

A playful yet sophisticated
design that not only will appeal to
adolescents but age groups
beyond them.

Use soft lines, edges and corners to Play with material
create an inviting feeling - comfort the finishes to create
user that using an asthma spacer is interest within the
okay product
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TECHNICAL DOCUMENTATION
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TECHNICAL DOCUMENTATION
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EXPLODED VIEW

8.
3. 5.
1. Mouthpiece: 9.
Telescopic Chamber: Medical-Grade
Polycarbonate Silicone Cap:
slider Pin: Clear White ABS Plastic
ABS Plastic Glossy Finish Soft Touch Mint
Light Grey Matte with Slight
Smooth Finish Sheen
Slider:
ABS Plastic
Light Grey and Mint Outer Shell: Cap Connector:
Smooth and Matte ABS Plastic Thermoplastic
Finish Light Grey Outer Shell: Elastomer (TPE)
Glossy Finish ABS Plastic Mint
Mint Matte with Slight Sheen
2. Glossy Finish
4. 7.

6.
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BILL OF MATERIALS

1 Slider Pin 1

Slider body with

seal
Silicone Inhaler
3 1
Inlet
4 Bottom Outer :
Shell
5 Telescopic Clear 4
Chambers
6 Top Outer Shell 1
Removable
7 ) 1
Mouthpiece
Cap Connector
8 1
Loop
9 Mouthpiece Cap 1
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Injection Moulded

Compression
Moulded

Injection Moulded

Injection Moulded

Injection Moulded

Compression
Moulded

Injection Moulded

Injection Moulded

Smooth

Matte

Soft Touch

Gloss

Gloss

Gloss

Soft Touch

Matte with
Slight Sheen

Matte with
Slight Sheen

ABS Plastic

ABS Plastic +
Silicone Rubber

Silicone Rubber

ABS Plastic

Polycarbonate

ABS Plastic

Medical-Grade
Silicone

Thermoplastic
Elastomer

ABS Plastic

Light Grey

Light Grey +
Sage

Sage

Light Grey

Clear

Sage

White

Sage

Sage

Customisable
Colour

Customisable
Colour

Customisable
Colour

Customisable
Colour

Not
Customisable

Customisable
Colour

Not
Customisable

Customisable
Colour

Customisable
Colour
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/9

189
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$0.25
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3D PRINTING

As mentioned previously in my unfortunate circumstance with my CAD, | used my dad'’s
3D printer at home due to the time crunch | was in. Using Prusa Slicer, | was able to
identify whether my parts could be printed the way | wanted them to and adjusted some
settings. For some, due to the curved edges, | had to cut onto a flat plane so | could glue
it later and other parts needed support for those edges as well as the hook on the top
shell and the cap. | printed in three sessions - 1°* one was for my first prototype with one
chamber selected, the 2"? was the rest of the chamber components and the 3" was a
print of just the outer shell components to show what the spacer looked like closed (had
to do this and make my model a visual model and have two of them).
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PREPARATION

After the print had completed, | had to clean up a couple parts as it didn’t print the best.
| then had to assemble the chamber which proved to be difficult as | could’ve left a
0.4mm gap (same size as the nozzle) and the chamber would’ve been able to print how |
had it on CAD. Thankfully preempting this, | cut the tops off of each chamber so | could

manually glue them back on once | have each chamber component in the place it needs
to be.
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PREPARATION

| repeated the process of stacking and gluing until the chamber was complete. By the
end of it, the mechanism did work and was able to compact but | ended up deciding to
add more glue to it so that it stayed in place in fear of it breaking during presentation.

| glued all other necessary parts together and then all the parts were ready for sanding
and painting!
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PREPARATION

With my sanding, | ended up using a 180 grit sandpaper as | didn’'t want to overscuff the
model and create unneccesary gaps or marks. During the 3d print, there were a couple
extra bits of material left on the side which | was able to sand off quite easily. | also
focussed on trying to make it as smooth as | could with just the sandpaper and layers of
paint as | didn’t have any putty on hand. So | would paint, let it dry (would sometimes
leave a drip mark but thats okay), sand it lightly remove any bumps, spray it again and
continue this process until | was satisified. Finish definitely could have been resolved had
| not have so many complications throughout this process.
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FINAL PROTOTYPE

Overall was happy with my end result for presentation as it was able to communicate
the design’s intention. This prototype will definitely be more resolved by exhibition, so |
will need to re-do this process again and hopefully with better materials.
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FINAL PROTOTYPE
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FINAL PROTOTYPE
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