Weaving Challenges into
Sustainable Uniforms
Problem statement

High consumption of uniforms containing polyester at National Cancer Centre Singapore contributes to landfill
waste and microplastic pollution, posing challenges for waste management and sustainability efforts

National Cancer

G R o ' N D Centre Singapore

GReening Oncology Up aNd Down SingHealth




EXECUTIVE SUMMARY
QnP

1. Situation 2. Challenges
Annually, 98,000 healthcare workers
use 294,000 polyester-viscose
uniforms, consuming 57,800m? of
water, emitting 2,530 tonnes of
CO,, and adding to 20% of global
water pollution from textile
manufacturing.

3. Proposed Solution
Uniforms ending up in landfills, tiny
plastic fibers polluting the
environment, and harmful
chemicals from textile treatments -
these issues impact environmental
and human health, raising concerns
about sustainability in healthcare.

Transition to 100% rPET (recycled
polyethylene terephthalate)
uniforms,

Implement uniform repurposing
program,

Launch opt-in/opt-out system to
optimize distribution, and

Develop educational campaign on
sustainable practices.

4. Expected Benefits

Reduction in carbon footprint,
water and energy usage,

Decrease in landfill waste from
uniforms, reduction in microplastic
release,

Lower uniform consumption
through optimized distribution,

Extended uniform lifespan through
repurposing - Potential cost
savings,

Support for social enterprises
through repurposing program.
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Medical textile types:

1.

Healthcare And Hygiene Products

e.g. bedding, clothing, surgical gowns, wipes, and other disposable
products.

Extracorporeal Devices

e.g. artificial organs such as kidney, liver, lungs, or pacemakers.

Implantable Materials

e.g. sutures, vascular grafts, scaffolds.

Non-implantable Materials

e.g. wound dressings, bandages, plasters, pressure garments.

Intelligent Medical And Healthcare
Textiles

Textiles In Healthcare Environments

e.g. furnishing fabrics, textiles in fixtures and fittings.

Environmental Hygiene Control
Components

e.g. air filters.
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Microplastics

Approximately half a million tonnes of plastic microfibres are
released into the ocean annually from washing plastic-based textiles
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Human Health Impacts of Exposure to Chemicals in Microplastics

Neurodevelopmental disorders

Attention deficit hyperactivity disorder (AbHﬁ)

Autism

Neurobehavioral deficits
Decreased 1Q

Cognitive deficits

Hormonal diseases

Thyroid disease
Thyroid cancer

Cardlovascular
disease

Respiratory
diseases _

Asthma

Male reproductive
health impacts
Subfertility

Reduced sperm quality

Female reproductive

health impacts

Polycystic ovarian syndrome

Endometriosis

Delayed time to pregnancy

Abnormal Pap smears

Pregnancy-induced hypertension
and/or preeclampsia

Metabolic disorders
Type 2 diabetes
Excessive childhood weight gain
Increased waist circumference
Serum lipid levels,

e.g., total cholesterol

and LDL cholesterol

Other health impacts
Decreased antibody
response to vaccines
Physical damage
Carcinogen absorption

Pregnancy outcomes

Preterm birth

Lower birth weight

Abnormal genital structure
(anogenital distance)

Altered pubertal timing
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Reduce consumption

If each staff takes 1 less set of uniform,
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ECONOMIC AND STRATEGIC BENEFITS

Economic Annual Savings of $540k

» Water cost saving: $$36,260.06
* Energy cost saving: S$955.83
« Carbon tax saving: S$12,477.50

* Uniform replacement cost saving: $$490,000

Strategic and Non Economic Benefits

Water usage reduction: 13,233.6 m?
Energy consumption reduction: 3,757.2 kWh
CO; emissions reduction: 499.1 tonnes
Waste reduction: 24,500 uniforms/year
3.9 million 1.5L PET bottles/year

Microplastic release reduction:

20% (Est — substantiated via pilot test data)
Improved sustainability profile for NCCS

Potential positive impact on staff satisfaction and
public perception

Supports Singapore's Zero Waste Masterplan
Extend the Semakau Landfill lifespan




Triple Bottomline

t Uniform lifespan ‘ Consumption ‘ Cost

Carbon footprint, water and energy usage,
landfill waste and microplastic pollution

‘ Health harms t Support local communities




THE WAY FORWARD

A

Key Challenge Sustainable Solution Expected Outcomes Path Forward
294,000 polyester-viscose Transition to 100% rPET uniforms,  Decreased environmental footprint, Conduct pilot program, perform
uniforms consumed annually has implement repurposing program, reduced landfill waste, extended detailed cost-benefit analysis,
high environmental impact on optimize distribution, and launch uniform lifespan, potential cost engage suppliers, and develop
water, CO,, and energy, and sustainability education campaign. savings, and enhanced impact metrics to guide full-scale
releases harmful chemicals and sustainability profile. implementation.

microplastics, polluting global
waters and atmosphere.
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Centre of Healthcare Innovation (CHI)

SIT Coaches

Management of NCCS
Thank you
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