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WK 1 LECTURE
pact analysis

mind map for topic exploration
basic key stakeholders

getting contacts ( primary and secondary )
is there a need ? 

current issues on chosen topic
looking at academic publications

statistics and testing
existing products and research ( benchmarking )

initial mood boards
ucd hcd

manufacturing and materials
systems thinking

complex reasoning

TIPS & HINTS
ai use and declaration
• need to submit statement saying i own the development and work presented
• dont bulk use ai for development of project ( obviously )
• statement on what you used ai for then ...
• specify what was used and how it was used
• be very specific in documentation

• consistent progress throughout semester ( week 7 - 10 is most critical )

• need solid research + concept and ideation + presentation
• research is the foundation of entire semester
• variety of concept and ideas ( not in the detailing but  the variety ! )

• presentation is key ... how to present work ( verbal + writing + visual 

THINGS TO SHOW IN DDR
• prototypes and people trying out stuff
• map someone out on wall
• evidence of ergonomics
• reviewing work
• model making and prototyping etc
• visualisation + aesthetics + cmf

design festival = end of year exhibition
capstone = aware of impact + ethical moral + think practically
 

EXEMPLAR PROJECTS
rmit projects + monash design + uts projects+ qut projects 2021

wednesday 28th october = final presentation + website + exhibition
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1 . self initiation project
• passion
• personal interest 
• research on the space
• literature review
• what have other people done ?
• dont duplicate things on the market

2 . scientific lead discovered
• identify things in others research
• links to research labs in powerpoint presentation 
• research that connects to something that you are passionate about 

3 . industry linked
• apply for industry linked
• why interested in topic area ... passion etc to cover 1 / 2 page
• other 1 / 2 are skills and expertise that will help
• link to portfolio

TO BEGIN ( LECTURE P2 )
• literature and research
• capture industry area values
• WHAT HAS BEEN DONE ( benchmarking )
• KEEP A RECORD AND REFERENCE LIST
• sketching from day 1 
• ethics and qualitative research ( starts next week )

PROJECT EXPLORATION
WHAT DO I WANT TO DO THIS SEMESTER ? WHAT AM I PASSIONATE ABOUT ? WHAT INDUSTRY DO I WANT TO TARGET ?

PROJECT PATHWAYS
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PROJECT EXPLORATION
MORE NOTES ON THE MATTER
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TUTORIAL NOTES
AREA OF CONSIDERATION : KIDS HEALTH & WELLBEING

INITIAL RESEARCH QUESTION OPTIONS
1 . How can we assist / educate kids on the management of anaphylactic allergies through the integration of interaction and play?
2 . How can we utilise interactive and play elements to teach kids on allergy management?
3 . In what ways can toy design be reimagined to subtly promote children’s awareness and developmental skills? (different route)
4 . How can the design of toys be reimagined to support subtle cognitive and emotional awareness and developmental growth in children?

https://www.aihw.gov.au/reports/children-youth/australias-children/contents/data-gaps/topic-specific-gaps

WHERE I CAN MAKE AN IMPACT ( AUS ) underlining areas im interested in
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RESEARCH
AREA OF CONSIDERATION : KIDS HEALTH & WELLBEING

IS THERE A NEED ?
INITIAL FOCUS : ALLERGY EDUCATION THROUGH THE FORM OF INTERACTION AND PLAY

1 . “We’re the ‘allergy capital of the world’. But we don’t know why food allergies are so common in Australian children.”

• Estimated one in 10 Australian children develop a food allergy in their first 12 months of life.
• Research has suggested food allergies are more common in infants in Australia than infants living in Europe, the United States or Asia.

https://www.theguardian.com/society/article/2024/may/31/australia-allergy-capital-of-the-world-why-are-food-allergies-so-common-in-australian-children 

2 . “Warning after girl, 6, dies from allergic reaction to dairy product.”
• She says deaths are rare but “almost always” preventable.
• People concerned about peanuts, tree nuts, fish and shell fish … but may not be aware that in the last five deaths of children in Australia three were due to milk.

https://au.news.yahoo.com/warning-girl-6-dies-allergic-reaction-dairy-product-114827542.html

3 . Allergy awareness adoption. ( EVIDENCE OF ACTION BEING TAKEN )
• To support adoption of guidelines National Allergy Strategy developed new ‘Allergy Aware’ hub for staff working in schools and CEC.
• Provides free evidence based resources including an Implementation Guide, templates and sample documents, plus links to state and territory specific information.

https://www.allergy.org.au/about-ascia/info-updates/new-allergy-guidelines-to-protect-children-from-severe-allergic-reactions-in-schools-and-childcare?
highlight=WyJhcyJd#:~:text=To%20support%20the%20adoption%20of%20the%20guidelines%2C,links%20to%20state%20and%20territory%20specific%20information

4 . A qualitative investigation into the maternal experience of having a young child with severe food allergy.
• Severe food allergy has potentially life threatening consequences.
• Parental experience (1) having a child with severe food allergy (2) perception of effect of food allergy on family relationships (3) managing challenges associated with severe food allergy.

https://journals.sagepub.com/doi/abs/10.1177/1359104511415636#:~:text=The%20current%20study%20examined%20parental%20experiences%20ofimpacts%20of%20childhood%20food
%20allergy%20on%20mothers 

6 . Management of food allergy in the school setting.
• Current approach to management remains for students to avoid food of concern and to treat reactions that occur (independence, what if they are not able to? eg. kindergarten).
• Despite efforts of allergen avoidance, children with food allergies still have exposures in preschool and school settings (up to 16 to 18 percent have experienced a reaction in school).
• Schools must be prepped to handle management of reactions in students with no previous diagnosis of food allergy (AREA OF OPPORTUNITY?).
• In survey ... 25 percent of recipients had no previous diagnosis of food allergy.
• Schools are responsible for : creating a safe environment eg. training personnel to recognise and treat anaphylaxis + stock epinephrine in states where legally mandated.

https://pmc.ncbi.nlm.nih.gov/articles/PMC11250442/#:~:text=Among%20school%2Dage%20children%20in,finfish%2C%20soy%2C%20and%20sesame.&text=Milk%20has%20been%20report
ed%20to,in%20kindergarten%20through%20high%20school.&text=The%20current%20approach%20to%20management,experienced%20a%20reaction%20in%20school.&text=Schools%20
must%20also%20be%20prepared,previous%20diagnosis%20of%20food%20allergy.&text=Schools%20face%20the%20responsibilities%20of,mandated%20or%20allowable%20by%20law.

7 . Managing food allergies at school : A qualitative study.
• Parents and children have experienced psychosocial and financial difficulties, decreased quality of life, anxiety, and depression in the management of food allergies in schools.
• Effective management of food allergies in schools requires children to avoid allergic foods and to have an individualised emergency plan.

https://www.sciencedirect.com/science/article/abs/pii/S0882596323002257#:~:text=Studies%20have%20shown%20that%20parents,et%20al.%2C%202019
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https://pubmed.ncbi.nlm.nih.gov/21377036/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3879010/
https://www.theguardian.com/society/article/2024/may/31/australia-allergy-capital-of-the-world-why-are-food-allergies-so-common-in-australian-children
https://www.theguardian.com/society/article/2024/may/31/australia-allergy-capital-of-the-world-why-are-food-allergies-so-common-in-australian-children
https://au.news.yahoo.com/warning-girl-6-dies-allergic-reaction-dairy-product-114827542.html
http://www.allergyaware.org.au/
https://www.allergy.org.au/about-ascia/info-updates/new-allergy-guidelines-to-protect-children-from-severe-allergic-reactions-in-schools-and-childcare?highlight=WyJhcyJd#:~:text=To%20support%20the%20adoption%20of%20the%20guidelines%2C,links%20to%20state%20and%20territory%20specific%20information.
https://www.allergy.org.au/about-ascia/info-updates/new-allergy-guidelines-to-protect-children-from-severe-allergic-reactions-in-schools-and-childcare?highlight=WyJhcyJd#:~:text=To%20support%20the%20adoption%20of%20the%20guidelines%2C,links%20to%20state%20and%20territory%20specific%20information.
https://journals.sagepub.com/doi/abs/10.1177/1359104511415636#:~:text=The%20current%20study%20examined%20parental%20experiences%20of
https://pmc.ncbi.nlm.nih.gov/articles/PMC11250442/#:~:text=Among%20school%2Dage%20children%20in,finfish%2C%20soy%2C%20and%20sesame.&text=Milk%20has%20been%20reported%20to,in%20kindergarten%20through%20high%20school.&text=The%20current%20approach%20to%20management,experienced%20a%20reaction%20in%20school.&text=Schools%20must%20also%20be%20prepared,previous%20diagnosis%20of%20food%20allergy.&text=Schools%20face%20the%20responsibilities%20of,mandated%20or%20allowable%20by%20law.
https://pmc.ncbi.nlm.nih.gov/articles/PMC11250442/#:~:text=Among%20school%2Dage%20children%20in,finfish%2C%20soy%2C%20and%20sesame.&text=Milk%20has%20been%20reported%20to,in%20kindergarten%20through%20high%20school.&text=The%20current%20approach%20to%20management,experienced%20a%20reaction%20in%20school.&text=Schools%20must%20also%20be%20prepared,previous%20diagnosis%20of%20food%20allergy.&text=Schools%20face%20the%20responsibilities%20of,mandated%20or%20allowable%20by%20law.
https://pmc.ncbi.nlm.nih.gov/articles/PMC11250442/#:~:text=Among%20school%2Dage%20children%20in,finfish%2C%20soy%2C%20and%20sesame.&text=Milk%20has%20been%20reported%20to,in%20kindergarten%20through%20high%20school.&text=The%20current%20approach%20to%20management,experienced%20a%20reaction%20in%20school.&text=Schools%20must%20also%20be%20prepared,previous%20diagnosis%20of%20food%20allergy.&text=Schools%20face%20the%20responsibilities%20of,mandated%20or%20allowable%20by%20law.
https://www.sciencedirect.com/topics/psychology/quality-of-life
https://www.sciencedirect.com/topics/nursing-and-health-professions/food-allergy
https://www.sciencedirect.com/science/article/abs/pii/S0882596323002257#:~:text=Studies%20have%20shown%20that%20parents,et%20al.%2C%202019%29.


BENCHMARKING
AREA OF CONSIDERATION : KIDS HEALTH & WELLBEING
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BENCHMARKING
AREA OF CONSIDERATION : KIDS HEALTH & WELLBEING
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SUMMARY OF FINDINGS

1 . child welfare
• physical and mental state affected by allergies
• allergy prevention and management
• proper care ... supervision ... handling of allergic reactions

2 . allergy management tools
• integrated allergy management plans for each child ?
• packaging eg. coded lunchboxes that help prevent cross contamination or food detection ?
• silicone wristbands worn on wrist ( more common for primary school kids rather than high school )

3 . what is the problem ?
• peers lack knowledge about allergies
• high risk in school environments due to susceptible and chances for unexpected exposure eg. classroom ... playground ... excursions ... camps etc
• reactions ranging from mild to anaphylaxis 
• allergy awareness gap : peers dont know how to recognise or respond to allergies = medical emergencies ... anxiety for students with allergies

and ... WHY IS IT A RISK AT SCHOOL VS AT HOME
• FOOD SHARING IS MASSIVE where kids share snacks or lunches containing allergens hence introducing risk
• exposure through shared spaces 
• teachers or peers unable to recognise signs of a reaction
• difficulty enforcing food bans or restrictions
• social stigma ... bullying ... peer pressure etc
• cross contamination from cooking areas ( if getting food from tuck shop ) ... shared surfaces etc
• emergency response delays 

4 . their environment
• classroom : snacks ... birthday party favours 
• eating areas : cross contamination ... sharing food
• excursions and camps : less control over food and environment

SUMMARISING INFO
AREA OF CONSIDERATION : KIDS HEALTH & WELLBEING

there is a need
aus one of the highest rates of allergic diseases in world
impacts individuals ... families ... healthcare system etc
intervention in a school setting ?
what are my limitations ?
consent from parents needed
unethical to get data from children
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RESEARCH LIMITATIONS
AREA OF CONSIDERATION : KIDS HEALTH & WELLBEING
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ANOTHER PROJECT DIRECTION
AREA OF CONSIDERATION : FILM & TV INDUSTRY

CHELSEA DUONG  |  ID7 CAPSTONE



WK 2 LECTURE
• qualitative research + design process + ethics

• no proper research until instructed to do so ( consent etc. primary research + talking to people to collect data )
• no research on children ( under 18 ) can not talk or get data directly from children under 18
• talk to parents or experts of people who deal with those user groups
• no research on people who can not provide consent

• sureveys + observations ( do it well and to a good standard )
• research is not just about asking people ... its rigorous + standards + certain approach so we can money up the data
• read up on how to do it properly

TO DO LIST

• complete a project synopsis document
• concrete direction of what project is going to be
• agreement on direction of project

• 1 to 8 qualitative research & initial concept ( 6 - 7 - 8 )
• research report and initial concept presentation by wk 8

• prototyping
• technical elements
• tech in product
• detailing, cad, technical resolution
• parts and components of the product

• viable form a business perspective
• desireable from a human perspective

• could lean more to theory or practice but need to be both = somewhere in the middle
• thinking process ( how do i go about my process as a designer ) 
• mood board of direction of project
• the measure of man and woman
• sustainable developement goals

• paradime is a world view setting the standards
• qualitative vs quantitative research

quantitative : 
• testing a theory to prove or disprove it
• eg. it is proven that ___ then people will feel negative about ___
• variable + number statistical

qualitative : 
• how do people converse in an __ environment
• cant use numbers to explain that

• choose quantitative or qualitative
• research question guides research
• might evolve but its important to begin with one
• eg. exploring impacts of understanding robot human interaction in ___
• eg. how do particular users perceive ___
• eg. what are the motivations to use ___

explanatory :
• view to understand causes
• focus on qualitative analysis on multiple interconnected factors
• why do some students excel at ___
• how does expertise impact the use of specialised equipment
• what factors contribute to improved emotion
• what experienced disabled users in ___
• what are the challenges of x y z

predictive :
• how might ai impact the future of design ideation
• what are the long term effects of x y z
• in what way would experience with emerging technologies etc.
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WK 2 LECTURE
ASSORTMENT OF NOTES

• make sure the research question states :
• what eg. what are you doing ( explore + understand + clarifying + comparing etc.
• who ( stakeholders or the target audience )
• where ( specify context + scenario + location )

• qualitative data is complex and rich = fewer participants required
• helps understand meaning

• event sampling
• retrospective sampling
• repeated sampling

ADVICE FOR DATA COLLECTION

• where are they in relation to me
• recording device
• set up of their environment like ?
• recording the things you are doing

qualitative methods
• interviews > recommend semi structure ( might as well send them a survey )
• surveys
• observations
• think out loud protocols
• focus groups

• field notes
• text audio
• text
• text video
• images

Methof triangulation – interview, observe,t think aloud

these are minimum numbers :
• sampling + interviews + focus groups : 2 to 3 participants ( dependant on length )
• survey from 5 to10 : short answer survey
• observations : 1 to 3 dependant on length 
• observations : protocols 1 - 2 depndant on length

EXAMPLES FROM PREVIOUS YEARS ON AMOUNT

• 4 interviews
• 3 observations
• 50 + references

• 9 + references
• 70 surveys
• 3 semi structured interviews

• 20 journals
• 3 in depth interviews across 2 sessions

• 20 + academic 
• 32 surveys
• 4 interviews

• 20 + academic arcticles
• 2 expert 

• not looking for 30 or 40 +
• focus on bench marking in the report
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AND ANOTHER PROJECT DIRECTION
AREA OF CONSIDERATION : FASHION INDUSTRY
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UNDERSTANDING INDUSTRY CHALLENGES
AREA OF CONSIDERATION : FASHION INDUSTRY
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IS THERE A NEED ?
AREA OF CONSIDERATION : FASHION INDUSTRY
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ACADEMIC PUBLICATIONS FOR LATER
AREA OF CONSIDERATION : FASHION INDUSTRY
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PROJECT SELECTED !
WORKPLACE SAFETY IN THE FASHION INDUSTRY : FOCUS ON RESPIRATORY CHALLENGES
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research report .



BENCHMARKING
FILTRATION & INDUSTRIAL SYSTEMS FOR FIBRES
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BENCHMARKING
FILTRATION SYSTEMS FOR FIBRES
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WK 3 LECTURE
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WK 3 LECTURE
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ETHICS LECTURE
APPROACHES TO CONDUCTING RESEARCH
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QUT FASHION ACADEMIC TEAM & STUDENTS
FINDING CONTACTS
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WHAT DO I NEED TO ACHIEVE ?
PLANNING FOR THE WEEK
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estimated 27 million people in the fashion supply chain are affected by work-related health
issues, which can include respiratory problems from dust and fibers encountered during
textile production. These fibres are a significant concern, particularly in activities like
spinning, weaving, and processing, and can lead to long-term respiratory illnesses. 
https://pmc.ncbi.nlm.nih.gov/articles/PMC10964409/
https://www.theupcoming.co.uk/2021/12/24/safety-and-health-risks-in-the-fashion-and-
textile-industry-heres-how-to-protect-workers/ 

no exact Australian figures for lung problems from the fashion industry, but textile dust (e.g.,
cotton) and chemicals (formaldehyde, VOCs) are known risks. Globally, millions are affected,
and Australia’s high textile consumption and waste suggest potential exposure, though
local data is limited. 

https://www.preprints.org/manuscript/202504.1417/v1

Byssinosis, also known as "brown lung disease" or "Monday fever," is an occupational lung
disease caused by inhalation of cotton or jute dust in inadequately ventilated working
environments. https://en.wikipedia.org/wiki/Byssinosis

PREVALENCE OF RESPIRATORY ISSUES IN WORKERS
( INCIDENCE OF ASTHMA / COUGH / LUNG ETC )

Textile and garment workers experience a significantly higher prevalence of respiratory
issues, including asthma, chronic cough, and by byssinosis (brown lung disease), due to
chronic exposure to dusts like cotton and other airborne irritants. Studies show high
percentages of workers suffering from symptoms such as cough, phlegm, and chest
tightness, with byssinosis affecting substantial portions of the workforce, prevalence varies
by specific industry, exposure levels, and use of personal protective equipment (PPE). 

In the textile industry, work-related asthma is considerable and several agents such as
cotton dust and dyes may cause this condition [ 7 ]. prevalence of work-related asthma
among textile workers studied in several countries: 9.1% in Thailand [ 8 ], 0.9% of women
and 1.1% of male textile workers in Croatia [ 9 ], 4.0% and 5.0% in Pakistan in 2013 and
2015 respectively [ 10 , 11 ].

Work-exacerbated asthma is more common with about 25% to 50% of working adults with
known asthma causing exacerbations with asthma symptoms related to their workplace [
12 ]. These symptoms include wheezing, cough, chest tightness, and/or shortness of
breath.

https://www.mdpi.com/1660-
4601/18/18/9813#:~:text=The%20strongest%20risk%20factors%20for,to%20their%20w
orkplace%20%5B12%5D.

Respiratory issues highly prevalent among fashion (textile) workers due to exposure to
textile dust, fibers, and chemicals, with symptoms such as chronic cough, breathlessness,
chest tightness, and reduced lung function being common. Studies shown significantly
higher rates of respiratory symptoms and lung function impairment in textile workers ...
Home-based garment workers face significant risks from dust exposure, highlighting need
for occupational health programs in both large factories and smaller, informal settings. 

https://pubmed.ncbi.nlm.nih.gov/25122551/#:~:text=A%20cross%2Dsectional%20study%
20with,;%20respiratory%20symptoms;%20risk%20factors.

HOW MICROFIBRES ETC CONTRIBUTE TO LONG TERM HEALTH RISKS

• persistent inflamm in lung = lung stay irritated and swollen for a long time
• repeated cotton dust related endotoxin exposure = Breathing in cotton
dust again and again, which contains tiny harmful substances called
endotoxins → refers to inhalation or contact with lipopolysaccharide (LPS),
a component of Gram-negative bacteria
• in context of textiles, endotoxin exposure happens because bacteria can
grow on raw materials like cotton, wool, or dust from fabric, and LPS can
become airborne. Workers or students in the textile/fashion industry might
breathe it in or touch it while sewing, cutting, sanding, or handling fabrics.

( USED AI TO EXPLAIN ENDOTOXINS )

FIBER IMPACT

• contribute to long-term health risks through physical damage, chemical
toxicity, and acting as pathogen carriers.
• Once inside body, can trigger chronic inflammation and oxidative stress,
leading to cell damage and potentially increasing the risk of diseases like
cancer and heart conditions.
• chemicals within microfibers  leach out, acting as endocrine disruptors
and interfering with hormonal systems 

• microfibres can adsorb pollutants from environment aka act like
sponges, concentrating harmful substances like heavy metals and
persistent organic pollutants (POPs), and transport toxins into the body.

AND :
• potential for respiratory issues
• Inhaled microfibers can lodge in lungs, causing irritation and potentially
exacerbating existing respiratory conditions like asthma.
• long-term effects of chronic microfiber inhalation still under
investigation, but concerns exist regarding fibrosis and other pulmonary
complications.
• Ingestion, another primary route of exposure = gastrointestinal tract
irritation and potentially impact gut microbiome balance.
• gut may be disrupted by constant influx of foreign particles
• multiple pathways of harm highlight systemic nature of potential health
impacts from microfiber pollution

https://lifestyle.sustainability-directory.com/question/how-does-
microfiber-pollution-affect-human-
health/#:~:text=Several%20mechanisms%20have%20been%20proposed
,the%20body%20after%20environmental%20exposure

REPORT RESEARCH
STATISTICS / SCALE OF AFFECT / PREVALENCE IN AUS & OUTSIDE / SEVERITY & IMPACT OF RISK

STATISTICS IS SCARCE BECAUSE : 

• Reluctancy to talk about workplace.
• Fashion spans retail, design, manufacturing, and supply chains, all of which are often
reported under broader categories like “retail” or “manufacturing” in government or
workplace health statistics.
• Many workers, especially outworkers or casual employees do not report challenges
such as respiratory issues, particularly home based garment workers or migrant
labourers, where legal and health protections are weaker.
• Most occupational health studies in Australia focus on high-risk industries like
construction, mining, or healthcare, not fashion.

CITE PEOPLE AFFECTED : 

• National Institutes of Health (NIH) : over 60 million people worldwide work in the textile or
clothing industry. Long-term exposure to dust can contribute to chronic respiratory
diseases like Byssinosis, COPD, and asthma.
https://pmc.ncbi.nlm.nih.gov/articles/PMC3725301/#:~:text=Purpose%20of%20review,)
%2C%20and%20restrictive%20lung%20disease 

In 2022, 2.8 (10.8%) million Australians had asthma, and 638,000 had COPD (2.5%)
https://www.abs.gov.au/statistics/health/health-conditions-and-risks/chronic-
obstructive-pulmonary-disease/latest-
release#:~:text=COPD%20prevalence%20In%202022%2C%202.5%25%20(638%2C10
0)%20of,COPD%2C%20higher%20than%20any%20other%20age%20group 

Globally, an estimated 384 million people had COPD in 2010, with numbers projected to
increase significantly, and in 2021, global population affected was around 213 million
people. In Australia, approximately 638,000 people (2.5% of the population) were living
with COPD in 2022, according to the Australian Bureau of Statistics. 
https://www.abs.gov.au/ 

Specific data linking COPD to fashion industry is limited, it is known that textile workers
are at risk of respiratory issues, including a condition called byssinosis, due to exposure
to cotton and hemp dust. Overall, over 212 million people worldwide had COPD in 2019
https://www.bmj.com/content/378/bmj-2021-069679 

no statistics on how many people in the fashion industry are affected by asthma;
however, asthma is a common chronic condition that affects about 2.8 million Australians,
or 1 in 10 people. Factors exacerbate asthma symptoms in the fashion industry include
exposure to dust, mold, or other allergens from fabrics (airborne irritants), chemicals used
in textile production, and dust.
https://aafa.org/asthma/asthma-triggers-
causes/#:~:text=The%20most%20common%20asthma%20triggers,vary%20from%20p
erson%20to%20person.

Byssinosis may not be frequently reported or tracked, especially given its low current
prevalence, and untracked data due to the moderisation and better dust control in AUS
factories. However, byssinosis is a significant risk for fashion textile laborers, particularly
in countries with lower health and safety standards, due to exposure to cotton and other
textile dusts.
https://www.sciencedirect.com/science/article/pii/S2949918625001251#:~:text=Backgr
ound,primary%20forms:%20acute%20and%20chronic.

Australian fashion and textile industry employs more than 489,000 people, with the
industry's total workforce growing to over 500,000 by late 2024. large workforce is
spread across various sectors, including design, manufacturing, retailing, and education. 

https://ausfashioncouncil.com/wp-content/uploads/2021/05/From-high-fashion-to-high-
vis-EY-final-report-31-May-2021.pdf
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https://www.mdpi.com/1660-4601/18/18/9813#B7-ijerph-18-09813
https://www.mdpi.com/1660-4601/18/18/9813#B8-ijerph-18-09813
https://www.mdpi.com/1660-4601/18/18/9813#B9-ijerph-18-09813
https://www.mdpi.com/1660-4601/18/18/9813#B10-ijerph-18-09813
https://www.mdpi.com/1660-4601/18/18/9813#B11-ijerph-18-09813
https://www.mdpi.com/1660-4601/18/18/9813#B12-ijerph-18-09813
https://www.google.com/search?rlz=1C5CHFA_enAU914AU914&cs=1&sca_esv=c4c2351e9b530f7b&sxsrf=AE3TifOvSP506EsmG5MzxkIC4UrcMl0oSA%3A1756041868896&q=chemical+toxicity&sa=X&ved=2ahUKEwjuvJjexaOPAxUuzzgGHZn6KQAQxccNegQIAhAB&mstk=AUtExfCTIhLZZElKJkshzllfqPtrNqruXwAaFGSy7eZSZdp7V99CH7rZIL4GgIC1v0JxKZjOwThuyMlDidR4O_lQdfDqVqVKM00EpzIO1QdVlnZ7Hfq24k6nZ7_ToDkjNhSHwDDzqJcxwx3j9e_HRhl_MPO70x1a96_xmZsZpjwRHbfqLo0&csui=3
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• body immune system recognises microfibers as foreign particles
• this triggers inflammatory responses
• chronic inflammation (key concern) leads to tissue damage and is a
known factor in development of various chronic diseases over time. 
• Microfibers often made of plastic and can release chemical additives
such as phthalates and BPA, which are known endocrine disruptors. 
• can serve as carriers for bacteria and viruses (ingested or inhaled
contaminated fibres potentially increase risk of infection within body) 
• microplastic fibers contribute to inflammation, oxidative stress, and
intestinal flora disorders when inhaled or ingested. 

DUST IMPACTS

• dust from fabrics eg. cotton dust = long - term health risks like
occupational lung disease byssinosis, a form of asthma and COPD from
cotton dust.
• Long term exposure can cause chronic respiratory symptoms, reduce
lung function, and lead to persistent bronchitis (inflammation of airway),
and in some cases, irreversible lung scarring known as pneumoconiosis.

• particles often invisible and the health effects of exposure can take years
to develop = not something people look out for
• long term health effects caused by dust in the lungs are usually
permanent and may be disabling. 
• build-up of dust in lungs cause lung inflammation and eventually scar
tissue (fibrosis) ->  breathing impairment.
• conditions develop slowly and symptoms may not appear until severe
• respiratory irritants and sensitisers cause “occupational asthma”
(coughing, wheezing, chest tightness), rhinitis (runny or stuffy nose) and
extrinsic allergies (symptoms can include fever, cough, worsening
breathlessness and weight loss).

• inhaled dusts become trapped in the mucus that lines the respiratory
tract → Inhaled dusts can get into the digestive tract -> cause local
effects like gastrointestinal tract irritation.
• can affect other organs and tissues via the bloodstream (e.g. lead).

https://www.worksafe.qld.gov.au/safety-and-
prevention/hazards/hazardous-exposures/hazardous-
dusts#:~:text=Health%20effects,are%20respiratory%20irritants%20and
%20sensitisers. 

VULNERABLE POPULATIONS

• occupational exposure eg. textile manufacturing lead to higher levels of
microfibre inhalation and ingestion, posing increased risks for workers in
these sectors
• Identifying and understanding the increased vulnerability of specific
groups is crucial for targeted prevention and mitigation strategies.

Respiratory Health Effects of Cotton Dust Exposure in Textile Workers

• workers exposed to cotton dust heightened risk of a spectrum of respiratory
disorders that pose both individual and public health challenges.
• Chronic exposure to airborne cotton dust lead to persistent cough, phlegm
production, wheezing, chest tightness and byssinosis
• occupational lung disease parallels asthma
• Pulmonary function tests frequently reveal a reduction in forced expiratory volume
in one second (FEV1) and diminished lung capacities, affirming that even subclinical
changes may trigger long-term morbidity.

DATA HERE

• health effects compounded by inadequate ventilation, prolonged service duration
and the inconsistent use of personal protective equipment.
• In context of globalised textile industry, epidemiological studies have underscored
significant burden cotton dust exposure places on both health of workers and
occupational safety frameworks.

https://www.nature.com/research-intelligence/nri-topic-summaries/respiratory-
health-effects-of-cotton-dust-exposure-in-textile-workers-micro-
94196#:~:text=Textile%20workers%20exposed%20to%20cotton,workers%20and%
20occupational%20safety%20frameworks.

https://occup-med.biomedcentral.com/articles/10.1186/s12995-018-0194-9

HEALTH RISKS ONE OF THOSE FACTORS INCUDE RESPIRATORY CHALLENGES

• est 27 million workers in global fashion suffer work related illnesses and diseases
• 1.4 million injuries occurring annually
• workers face risks including long-term illnesses from prolonged sitting and
dangerous conditions eg. fires, exposure to toxic chemicals in garment factories,
fibres and dust produced from clothing during processes can also pose health
threats to consumers. 

https://www.commonobjective.co/article/death-injury-and-health-in-the-fashion-
industry#:~:text=Poor%20health%20and%20safety%20in,work%2Drelated%20dea
ths%20and%20injuries.

GRAPHS ON MICROFIBERS IN FABRICS

https://www.commonobjective.co/article/death-injury-and-
health-in-the-fashion-

industry#:~:text=Estimates%20suggest%20that%20aroun
d%2027,work%2Drelated%20deaths%20and%20injuries.

Microfibers generated from the laundering of cotton, rayon and polyester based
fabrics and their aquatic biodegradation
https://www.researchgate.net/figure/Mass-of-microfibers-generated-during-
home-laundering-after-subsequent-washing-per-mass-of_fig5_332789305

Release of polyester and cotton fibers from textiles in machine washings
https://www.researchgate.net/figure/The-numbers-of-released-a-polyester-

and-b-cotton-fibers-per-fabric-mass-per-kg-in_fig3_318116063
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COST & ACCESSIBILITY BARRIERS

Cost and accessibility barriers to protective systems
(advanced ventilation, industrial level PPE etc.)

CHALLENGES

• cost and accessibility barriers for protective systems for fashion homeworkers
include : informal nature of work, lack of mandatory provision, limited access to
necessary equipment due to unavailability, cost, space.

Laundry Workers in Government Hospitals (working with fibres) :

• unavailability of essential personal protective equipment
• disharmonious work environment
• low perception of susceptibility
• belief about personal protective equipment interference with work performance
were identified as the major barriers to personal protective equipment use in the
present study :

https://pmc.ncbi.nlm.nih.gov/articles/PMC7528124/#:~:text=Organizational%2D%20a
nd%20individual%2Dlevel%20barriers,use%20in%20the%20present%20study. 

Comfortable Fitting Personal Protective Equipment Challegnes

• gender specific designs : results in poorly fitting garments
• "one-size-fits-all" policies despite varying bodies
• discomfort from prolonged wear
• Ill fitting or overly tight PPE, such as respirators cause headaches, discomfort,
fatigue, and even throw the body out of alignment. 
• improper fit : renders ppe ineffective (inaccurate fit negate intended protective
function -> ineffective against hazards), compromise protection and create new risks
• material properties that contribute to discomfort, such as breathability issues or
excessive weight. 
• PPE often doesn't account for the natural variation in body shapes and sizes
• Industry-Specific Designs / lack of ergonomic designs for various industries
• Can restrict movement, affecting job performance. 

COST
• need a filter (replacable)
• some masks have a max usage before needing to be thrown away
• depending on features and complexity of full face respirator, you can expect to
spend between $100 and $300 : https://pksafety.com/collections/respirators-
filters#:~:text=Depending%20on%20the%20features%20and,spend%20between%2
0%24100%20and%20%24300.

IN AUS SPECIFICALLY : 

• disposable P2 respirators can cost $5-$10 each
• reusable half-face respirators range from $50-$100
• full-face models and powered air-purifying respirators (PAPRs) costing significantly
more, from $300 to over $3,000

Costs vary depending on the brand (e.g., 3M, CleanSpace), type (disposable vs.
reusable), and level of protection required (P2, P3, gas filters). 

( CHECK BENCHMARKING )

• dust and fibre ventilation system in AUS varies
• small dust collectors = $500 to $6,000

• large, custom-engineered systems that can range from $50,000 to over $1 million.

(price depends on system's size, specific dust and fibre types, required filtration
efficiency (like HEPA filters), airflow capacity needed, whether it's a simple portable

unit or a complex industrial installation)

https://airtight.com.au/commercial-dust-fume-collection-a-buying-guide/

https://www.tylerbrownwoodworking.com/articles/shop-vac-vs-dust-
extractor#:~:text=The%20main%20difference%20between%20a,from%20escaping
%20into%20the%20air.

IMPORTANCE OF VENTILATION SHORT READ :

https://www.fanquip.com.au/news/product-highlight/ventilation-solutions-for-the-
textile-industry-in-australia/?
srsltid=AfmBOorZgU5EVXPoCRI7L2nnGFidF4aSVFnVlImNPunC94gBEfBTshRN
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SURVEY
FIRST DRAFT OF QUESTIONS

INTRODUCTION TO THE WORK

This research project is being undertaken as part of an Industrial Design Capstone project at the Queensland University of
Technology by Industrial Design student Chelsea Duong. The project aims to identify, explore, and implement a design
intervention within existing fashion manufacturing spaces and workflows to improve the environmental conditions of
industry workers, to reduce the health and wellbeing risks they currently face. You are invited to take part in this research
project due to your involvement as a representative, your lived experience, or professional expertise in this field.

1 . What is your role in the fashion industry ? ( select all that apply )

a . garment / production worker
b . designer ( fashion / textile / product )
c . pattern maker
d . tailor / seamstress
e . fashion student 
f . educator
h . other ( please specify ) 

2 . Does your role involve direct contact with fabrics or exposure to airborne fibres ?

a . yes
b . no

3 . Does your work environment expose you to dust, fibres, or particles in the air? If yes, please describe

4 .  What is your primary work setting ? ( select all that apply )

a . factory / production floor
b . in a studio or workshop
c . boutique
d . at home
e . university / TAFE / school
f . other ( please specify )

5 . Have you ever experienced symptoms like coughing, shortness of breath, chest tightness, eye
irritation, inhalation, general irritation etc. when working in environments with fibres and dust ?

a . yes frequently
b . yes occasionally
c . rarely
d . never

6 . For those who have experienced symptoms, please provide details on what they are.

7 . If applicable, when do these symptoms usually occur ? ( select all that apply )

a . during specific tasks eg. cutting / sewing / weaving etc.
b . in specific areas of my workspace eg. garment cutting room
c . only when using specific equipment eg. sewing machines
d . outside of my workspace and work hours
e . other ( please specify )

8 . If applicable, please provide more details about your answer to the previous question.
eg. you could describe or name specific tasks, areas, equipment, or situations that trigger symptoms.

9 . What steps do you take to reduce or prevent symptoms caused by fibres and dust ? ( select all that apply )

a. wearing personal protective equipment eg. masks / goggles / aprons etc.
b. using ventilation systems or air purifiers
c. taking regular breaks away from dusty areas
d. following health and safety practices eg. washing hands / changing clothes
e. modifying work processes or tasks to reduce exposure
f. seeking medical advice or using medication
g. i dont take any specific precautions
h. other ( please specify )

10 . Are there any difficulties or limitations with the ways you currently protect yourself from fibers and dust?
If so please describe eg. protective equipment is uncomfortable, restrictive, not effective, ventilation systems are
hard to use / understand and noisy, lack of availability or maintenance of protective equipment or systems etc.

11 . Do these difficulties affect your ability to do your work efficiently ?

a . yes, significantly
b . yes, somewhat
c . no, not really
d . not sure / no

12 . Are there any specific brands, products, or protective measures you personally use or would recommend ?

13 . Research has linked cotton dust and fibers to conditions such as byssinosis, asthma, and chronic bronchitis.
From your perspective, are these risks recognised or discussed in your workplace? eg. Are workers informed
about long-term health risks? Or are protective measures like masks or ventilation provided and communicated? 

14 . How familiar are you with the ways textile, dust, micro fibers, airborne particles etc can affect health?

a . very aware. i know a lot about the risks and impacts
b . somewhat aware. i know a little about the risks and impacts
c . slightly aware. i have heard of some risks but don’t know much detail
d . not aware. i don’t know about these risks or impacts

15 . Have you ever thought about how exposure to textile dust, micro fibers, or airborne particles might affect
your health in the future?

a . yes. i regularly consider it
b . yes. occasionally
c . no. i have not thought about it
d . not sure or prefer not to say

16 . Are there any particular tasks or processes where you feel the most fiber or dust exposure happens?

17 . From your experience, what measures in your workplace work well to reduce dust or fiber exposure, and what
could be improved?

18. Imagine there are no limitations. What product, tool, system, or change would you introduce to make working
with fibres and dust safer and overall improve your experience when working?

19 . As I’m designing something to help reduce the impact of airborne fibers and dust on workers in the fashion /
textile industry, is there anything else you would like to share that I should know?
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FEEDBACK & DRAFT 2
DRAFT 2 OF SURVEY QUESTIONS

INTRODUCTION TO THE WORK
This research project is being undertaken as part of an Industrial Design Capstone project at the Queensland University of Technology by Industrial
Design student Chelsea Duong. The project aims to identify, explore, and implement a design intervention within existing fashion manufacturing
spaces and workflows to improve the environmental conditions of industry workers, to reduce the health and wellbeing risks they currently face. You
are invited to take part in this research project due to your involvement as a representative, your lived experience, or professional expertise in this field.

1 . Which age group do you belong to ?

a . 18 - 24
b . 25 - 34
c . 35 - 44
d . 45 - 54
e . 55 - 64
f . 65 or older
g . prefer not to say

2 . How long have you been working or studying in the fashion industry ?

a . less than 1 year
b . 1 - 5 years
c . 5 - 10 years
d . more than 10 years

3 . What is your role/s in the fashion industry ? ( select all that apply )

a . garment / production worker
b . designer ( fashion / textile / product )
c . pattern maker
d . tailor / seamstress
e . fashion student 
f . other ( please specify ) 

4 . On average, how many hours per week do you spend working in fashion production spaces ?

a . less than 5 hours
b . 5 –10 hours
c . 11 – 20 hours
d . 21 – 30 hours
e . 31 – 40 hours
f . more than 40 hours
g . prefer not to say

5 . What is your primary work setting ? ( select all that apply )

a . factory / production floor
b . in a studio or workshop
c . boutique
d . at home
e . university / TAFE / school
f . other ( please specify )

6 . Does your work environment expose you to dust, fibres, or particles ?

a . yes
b . no

5 . Have you ever experienced symptoms such as coughing, shortness of breath, eye irritation,
or general discomfort when working in environments where fibres or dust are present?

a . yes frequently
b . yes occasionally
c . rarely
d . never

6 . If applicable, please provide details about what symptoms you experience.

7 . When do these symptoms usually occur ? ( select all that apply )

a. during specific tasks 
b. in specific areas of my workspace
c. when using equipment eg. sewing machines
d. away from my workspace and work hours
e. other ( please specify )

8 . Please describe any tasks, processes, areas, or equipment where you experience the most
fiber or dust exposure and any situation that trigger symptoms.  ( too similar to question 7 )

9 . Adequately protected from dust and fiber exposure in my workplace.  ( combined with q 17 )

a . Strongly disagree
b . Disagree
c . Neutral
d . Agree
e . Strongly agree

10 . What steps do you take to reduce exposure or protect yourself?
( select all that apply )

a . personal protective equipment eg. masks / goggles / aprons etc.
b . ventilation systems or air purifiers
c . regular breaks away from areas
d . following health and safety practices
e . modifying work processes or tasks to reduce exposure
f . seeking medical advice or using medication
g . i dont take any specific precautions
h . other ( please specify )
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SURVEY DRAFT 2
AFTER APPLICATION OF FEEDBACK

11 . Do you experience any difficulties or limitations with the ways you currently protect yourself from fibres
and dust? If yes, please describe.

For example, protective equipment is uncomfortable, restrictive, or not effective; ventilation systems are hard
use, understand or noisy; equipment is unavailable at home, inaccessible, expensive etc.

12 . Do these difficulties affect your ability to do work efficiently ?

a . Yes, significantly
b . Yes, somewhat
c . No, not really
d . Not sure / no

13 . Are there any brands, products, or protective measures you use or would recommend ?

14 . Research has linked exposure to fibers to conditions such as byssinosis, asthma, and chronic bronchitis.
In your workplace, are these risks recognised or discussed enough? For example, are workers informed about
long term health risks? Are protective measures like masks and ventilation provided ?

15 . How familiar are you with the ways textile, dust, micro fibers or airborne particles can affect health ?

a . Very aware. I know a lot about the risks and impacts.
b . Somewhat aware. I know a little about the risks and impacts.
c . Slightly aware. I have heard of some risks but don’t know much detail.
d . Not aware.

16 . Are you concerned about how exposure to these risks might affect your health in the future?

a . Yes. i regularly consider it
b . Yes. occasionally
c . No. i have not thought about it
d . Not sure or prefer not to say

17 . What workplace measures reduce dust or fiber exposure effectively ?
17 . Would you consider these existing methods to be effective?

18 . What could be improved ?

19. If there were no limits, what product, tool, system, or change would you introduce to make working with
textiles safer and overall improve your work experience ?

20 . As I’m designing to help reduce the impact of airborne fibres and dust on workers in the fashion industry,
is there anything else you would like to share that I should know ?

OTHER QUESTIONS I JUST THOUGHT ABOUT

1 . How effective do you find current protective equipment and safety measures ?

a . Not effective.
b . Slightly effective.
c . Moderately effective.
d . Very effective.
e . I do not use protective measures.

2. How severe are your symptoms ?

a . Mild.
b . Moderate.
c . Severe.
d . Very severe.
e . I do not experience symptoms.

3 . Please rank the following priorities when choosing a protective method. 1 as top priority and 7 as least.

a . Ergonomics. Comfort while working.
b . Ease of use.
c . Efficiency and minimimal disruption to workflow.
d . Accessibility
e . Effectiveness in reducing exposure.
f . Affordability
g . Aesthetics and appearance.

4 .  If you have any additional priorities not listed above, please list them.

OTHER QUESTIONS CUT OUT :

1 . If applicable, are there certain tasks, conditions or environments where protection is difficult to be used ?
2 . How do you typically use protective equipment or safety measures in your workflow ?
3 . Specific machines, materials, or areas where protective measures are less effective or harder to use ?
4 . What factors make it difficult to follow safety procedures consistently ?
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ETHICAL CLOTHING & OTHER TAILORING OR MANUFACTURING PLACES
CONTACT RESPONSE UPDATE
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SURVEY FINAL DRAFT
ON SURVEY MONKEY
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RECRUITING & CONTACTING PEOPLE
SENDING IT OUT
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CODING DATA
SURVEY RESULTS
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CODING DATA
SURVEY RESULTS
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CODING DATA
SURVEY RESULTS
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OBSERVATION
SMALL MANUFACTURING & N TAILORING BUSINESS
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OBSERVATION
SMALL MANUFACTURING & N TAILORING BUSINESS
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concept pres .



PLANNING SLIDES
PREP FOR INITIAL CONCEPT PRESENTATION 
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REVIEWING REPORT INFO 
PREP FOR INITIAL CONCEPT PRESENTATION 
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INITIAL IDEATION
PREP FOR INITIAL CONCEPT PRESENTATION 
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PRESENTATION SLIDES DRAFT 1
PREP FOR INITIAL CONCEPT PRESENTATION 
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PRESENTATION SLIDES DRAFT 2
PREP FOR INITIAL CONCEPT PRESENTATION 
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INITIAL CONCEPTS SLIDES
PRESENTATION FINAL P1
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INITIAL CONCEPTS SLIDES
PRESENTATION FINAL P2
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the prototype .



FEEDBACK FROM PEERS
FROM THE CONCEPT PRESENTATION

liked the extractor and rotary attachment the most
i think for the extractor if you went with it would be cool to
make it modular so it can become smaller for easy transport
( taking it to the studio and then taking it home )
incorporating some sort of telescopic mechanism

loveeee rotary attachment
i love how small and compact it is
maybe a carry case with it so that it does not get lost easily
i wonder what kind of technology or fans you would be able
to use in something so small to fit inside of that
really excited to see how they turn out

lint roller esk concept is really cool too !! maybe it could be
tucked under the edge of the table so that it is flush and
does not interfere when the users are using the table
could put it on some sort of track so that it can roll over the
table easier for people who may find it hard to control

fibre collecting table could maybe be an attachment rather
than in built ? something that is offered to more people
rather than them having to buy a whole new table
could have a mesh lining similar to that of a dryer ?
when you pull out the lint collection thing mesh lining on
bottom and then mesh over top with a hole for fibres to go

overlocker slot redesign : no notes
i think it is perfect as is !!
incorporates into existing systems now so it would be easy for integration
maybe bin thing it collects into could be stored easily under the table so it is
not in the way ? like a thin rectangular shape ? but honestly it is fine as is
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CONCEPT 1 EVALUATION
BEFORE CONCEPT REFINEMENT
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CONCEPT 2 & 3 & 4 EVALUATION
BEFORE CONCEPT REFINEMENT
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CONCEPT 5 EVALUATION & THOUGHTS
BEFORE CONCEPT REFINEMENT
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TECHNOLOGY RESEARCH
CONCEPT 1 REFINEMENT
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TECHNOLOGY RESEARCH
CONCEPT 1 REFINEMENT
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AESTHETIC OF CURRENT TOOLS
CONCEPT 1 REFINEMENT
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THINKING SKETCHES
CONCEPT 1 REFINEMENT

CHELSEA DUONG  |  ID7 CAPSTONE



GOING BACK TO PLACEMENT
CONCEPT 1 REFINEMENT

CHELSEA DUONG  |  ID7 CAPSTONE



MORE SKETCHES + ABOLISHMENT OF CONCEPT 1
CONCEPT 1 REFINEMENT
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DESIGN CRITERIA
CONCEPT 2 REFINEMENT

AREA TO DESIGN FOR

functionality : efficiently collect overlocker fibres and scraps from source to prevent buildup and manual cleaning
integration : fit into existing table lint slots without significant modifications needed
sustainability : durable and repairable / able to be disassembled for easy cleaning and parts replacement
maintenance : easy to clean and remove and reassemble for daily use in workshop environments
user comfort : reduces airborne fibre exposure / skin contact / respiratory irritation
portability & storage : compact form suitable for tight workspaces / collapsible tube aids space efficiency and customisability to space

CONSIDERATIONS FOR USERS
noise : suction system operate quietly enough not to disrupt users in shared workspaces
safety : no exposed moving parts / sharp edges / safety hazards etc
ease of use : simple to turn off and on / plug / minimal setup / compatible with existing systems / does not require modification of workflow
hygiene : prevents direct contact with fibre buildup / easy to empty and clean / pulls fibres downwards away from users upper body
accessibility : operable for 99 percentile of users 

MUST :
fit existing overlocker table slots
capture fibres and scraps efficiently at source
signifiers to indicate fullness
suction or power sources
safe to use
operate quietly and effectively without interrupting activity
simple to disassemble for maintenance 

SHOULD ( USEFUL ) :
made from durable materials
collapsible tube for easier cleaning and adaptability for better spacial fit
modular so parts can be replaced individually.
filter to trap microfibres before they enter collector

MUST NOT :
require permanent modification to existing tables or machines
release fibres back into environment when in use 
create excessive noise / vibration
obstruct workspace visibility or limit overlocker function CHELSEA DUONG  |  ID7 CAPSTONE



MUST fit existing table slots work with current overlocker setups without mods

capture fibres and scraps at source prevents buildup and airborne particle spread

no safety hazards be easy to remove and clean

be safe to handle suitable for shared environments

operate quietly

SHOULD simple cleaning

alert users when the collector is full

be modular and repairable

allow part replacement over full disposal

COULD match the aesthetic of exisiting equipment

offer interchangeable part sizes

customisable for different workspace demands

MUST NOT require permanent table alteration interfere with machine performance

release fibres back into air

obstruct sewing or trimming area

DESIGN CRITERIA
CONCEPT 2 REFINEMENT
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ERGONOMIC CONSIDERATIONS
CONCEPT 2 REFINEMENT

slot and collector positioned within comfortable reach
handles or tabs or on buttons shaped for easy grip and touch
lightweight to prevent strain
opening aligned with natural trimming direction for smooth sweeping motion
system = low vibration and noise for comfort
visible signifiers from seated position without awkward leaning
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MECHANISM RESEARCH
CONCEPT 2 REFINEMENT
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TECHNOLOGY RESEARCH
CONCEPT 2 REFINEMENT
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MOOD BOARD
COLOUR PALLETS / EXISTING EQUIPMENT / FORM INSPO
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MEASURING & ANALYSING
LOOKING AT THE EXISTING SYSTEM
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MEASURING & ANALYSING
LOOKING AT THE EXISTING SYSTEM
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FORM IDEATION : TRAY
CONCEPT 2 REFINEMENT
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AESTHETIC OF CURRENT TOOLS
CONCEPT 2 REFINEMENT
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TUTOR CHAT
CONSIDERING A DIFFERENT OUTCOME
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RE DEVELOPMENT OF CONCEPTS
GOING BACK TO THE DRAWING BOARD ONCE AGAIN
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PROTOTYPING 
CARDBOARD FORMS
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PROTOTYPING 
CARDBOARD FORMS
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PROTOTYPING 
CARDBOARD FORMS
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PROTOTYPING 
CARDBOARD FORMS
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ERGONOMIC CONSIDERATIONS
CONCEPT 5 REFINEMENT

automatic rolling and cleaning reduce repetitive hand motions and bending
compact side mounted design minimises reach distance across large tables
customisable rail length allows setup to match user height and tables
rounded edges and smooth surfaces prevent accidental knocks or scratches
simple button controls ( move + wash + pause ) 
hands free cleaning process supports users with strength and tiredness
easy access to filter compartment
clear lid provides visibility 
quiet operation
flush to table and below to ensures it does not obstruct users during work
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static material can pick up eraser shavings and dust
electrostatic force created can attract these small particles
electrostatic cleaning methods are effective for small dust particles that a broom or vacuum might miss

OCCURS WITH FRICTION ... HOW CAN WE MAKE THIS CONSTANT AND CONTINUOUSLY CHARGED ?
CAN WATER WORK OR BE IMPLEMENTED FOR AN EASY CLEAN OFF ?

increase buildup and retention through friction between two insulators ... simultaneously limiting grounding
static electricity continuously charged in technology
ionisers that emit ions to neutralise charges or employ grounding methods to continuously bleed off  charge

CHRIS SUGGESTED A BRUSH ... OR A TWO STEP PROCEDURE ...
would be cool to have the static technology ...
brush then going over with a tacky surface makes a good pair ...
is there a way to make the singular roll a brush AND a tacky surface ?

FIRST : brush agitates + tribo charges and loosens debris
SECOND : tacky roller mechanically + electrostatically captures it.

1 . BRUSH ( static friction stage )
loosen fibres + generate static charge through friction
bristles are soft nylon or PET that rub against the table surface 
to causes tiny charges to build up on both the fibres and the brush = dust and microfibres become
electrostatically charged hence making them easier to attract and increase effectiveness of capture

TECHNOLOGY : STATIC MATERIAL
textiles generate static electricity due to friction between fabrics
fabrics are poor conductors with high electrical resistance
during production and processing : friction / stretching / compression / peeling / hot air drying lead to static electricity in fabric
synthetic fibres prone to generating static electricity = low moisture absorption hence making charge transfer and accumulation easier during friction

https://darongtester.com/all-about-textile-static-electricity/ 

static charge on fibres makes dust cling & makes threads jump
make roller grab it ... using static to improve pickup ... reduce cling to hands and stop lint from re attracting after you clean ...
roller surface actively charge incoming fibres to electrostatically attracted and stick to the roller ... then release at scraper collection station by neutralising the charge ...

TECHNOLOGY RESEARCH
DEVELOPMENT OF CONCEPT 5
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2 . TACKY SLEEVE ( adhesive + pickup )
capture charged fibres / dust efficiently
sleeve made of washable TPR or silicone that regains its tackiness after dried
under is a conductive mesh layer (thin stainless steel or conductive fabric).
fibres hit this roller = it sticks mechanically ( tackiness ) and electrostatically ( attraction )
roller conductive mesh connects to ground through a 1 MΩ resistor which allows slow charge bleed off so surface never overcharges but stays attractive

3 . water rinse station
roller moves into a misting / water chamber
water jets rinse away residue while roller spins rapidly to wash away fibres and dry whilst it washes and drains
water drains through a fine filter to trap microfibres so do not go into water system ( filter bag that can be reused )

HMMM can : conductive mesh connects to ground through a 1 MΩ resistor go into water ?
not safe at all ... would work if users take the roller apart to rise ...
or replace water aspect with brushes that travels to one end of the brush to the other while spinning to brush off microfibres whilst it gets sucked into something for collection

FINAL 2 OPTIONS
1 . water cleaning + tacky surface roller 

washed and reused multiple times, ... reducing waste from disposable wipes or paper towels
restoring the rollers tackiness without needing extra chemicals or adhesives

CONS !! ( i asked chatgbt for flaws in my design )
roller must fully dry before reuse
dealing with drainage ... splashing ... leaks ... wastewater disposal = adding extra design complexity
frequent rinsing and mechanical rolling can wear down or degrade tacky surface especially if its soft silicone or TPR
if water collects in the housing ... mould or unpleasant smells can develop inside the roller compartment
clean the washing chamber ... tray ... drains regularly to prevent lint and fibre clogging
water near motors ... wiring or grounding systems must be carefully isolated to prevent electrical hazards
if wastewater containing microfibres is not filtered before disposal it could contribute to environmental pollution downstream

 EVERYTHING WAS ALREADY TAKEN INTO CONSIDERATION EXCEPT FOR THE ONE HIGHLIGHTED IN RED !!

TECHNOLOGY INTEGRATION
DEVELOPMENT OF CONCEPT 5
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CONS !!
2 . making dust and microfibres become electrostatically charged hence making them easier to attract on the roller ... then using a brush inside the chamber to take it off
( WHERE WOULD IT GO AFTER ? moisture could be applied ... if its brushing against the roller to get the particles off ... that would just cause more friction hence making it stick

increase static attraction
could loosen fine dust and microfibres into air = spreading them around the workspace
moisture could also damage sensitive materials or electronics if integrated
electrostatic forces highly sensitive to humidity and material type ... some fibres / material types wont stick

could just have a regular brush that brushes first ( travel across table ... goes up ... across then down ... the back to its slot ...
then do the tacky roller surface afterwards to pick up the microfibres

IF I INCORPORATED THE STATIC TECH : expensive ... too many limitations  etc etc ... want to keep it cost effective for users

FINAL THOUGHTS : cool technology but to conceptualise it ... integrate ... wiring etc ... NOPE ( also too many limitations )

SENSORS !!

 

TECHNOLOGY INTEGRATION
DEVELOPMENT OF CONCEPT 5
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TECHNOLOGY INTEGRATION
DEVELOPMENT OF CONCEPT 5

MATERIAL SELECTION / OPTIONS

1 . gel based adhesive ROLLER
designed to be washable ... after being rinsed with water adhesive surface is refreshed and ready for reuse
polystyrene ethylene butylene styrene (SEBS) : type of elastomer that forms the reusable tacky surface on some rollers ?

2 . acrylonitrile butadiene styrene ( ABS ) FOR THE MAIN BODY HOUSING ?
hard and rigid plastic
impact resistance and durability
commonly used for injection moulding

3 . polycarbonate ... acrylic PMMA .... PETG ... high density polyethylene ( HDPE ) FOR THE CLEAR TOP CASING

TURNING POINT OF ROLLER
curved edges ... pulley system 

RAILING WHERE IT SLIDES ALONG

TECHNOLOGY : SENSOR

TECHNOLOGY : WASHING SYSTEM

ATTACHMENT TO TABLE
could bolt to the table
clamp ? 

CONSIDER FOR FINAL PROTOTYPE AS SAID BY TUTOR :
assembly and cad 
ergonomics
how people use it and interact with it
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CAD REFERENCE PHOTOS
DEVELOPMENT OF CONCEPT 5

cleaning system for my roller design.

Which option do you think would be more effective

1 . water integrated into the system so it automatically washes
the roller

2 . having users take the roller out to wash it manually?

Another idea I had was to include a removable tray or container
that stores the water. It could be replaced weekly, filter out the
collected microfibres and dust for reuse, and have a drain plug on

one end so users can empty it easily.... or have it connected
directly to the water system?

concerned that the water system might make the design overly
complex... so I’m wondering whether it’s better to keep it simple

or explore the integrated version further...

benchmarking for costings
mockups for a table, showing in context

to summarise - not doing a 2 step process but an
interchangeable one instead! less complicated and does not make

the design feel too heavy and get in the way.
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CAD REFERENCE PHOTOS
DEVELOPMENT OF CONCEPT 5
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CAD PROCESS
DEVELOPMENT OF CONCEPT 5

CHELSEA DUONG  |  ID7 CAPSTONE



CAD PROCESS
DEVELOPMENT OF CONCEPT 5
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MAKING FINAL
FINAL PROTOTYPE
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MAKING FINAL
FINAL PROTOTYPE
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MAKING FINAL
FINAL PROTOTYPE
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MAKING FINAL
FINAL PROTOTYPE
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PRESENTATION SLIDES
FINAL PRESENTATION
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PRESENTATION SLIDES
FINAL PRESENTATION
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PRESENTATION SLIDES
FINAL PRESENTATION
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