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Background
• Over (just!) 20 years in medical field

• Trained as Trauma and Orthopaedic 
surgeon

• Hand and microsurgical surgeon

• Interest in paediatric and congenital 
hands

• Undertake research related to 
fibres/fabrics in healthcare

• Developed interest in medical textiles 
based on love of textiles as a child



Definitions

Textile

“woven fabric, fibres, filaments and yarns, natural 
and manufactured, and most products for which 
these are a principal raw material”

Medical Textile

“a textile structure which has been designed and 
produced for use in any of a variety of medical 
applications, including implantable applications” 

(The Textile Institute, 2024)



Medical Textiles

• Emerging subspecialist field
• First recognized as a field of the technical textile industry in 1995
• Fastest growing sector of technical textile industry

• 2020 USD 13 billion
• 2023 USD 33 billion
• 2032 USD 48 billion

• Global orthopaedic market 2019 USD 45 billion

(Morris & Murray, 2021) 







Why does it matter?



NHS Carbon Footprint

62%  Medicines, Equipment, 
           Supply chain

5%    Anaesthetic gases

15%  Energy, water and waste

14%  Travel (staff & patients)





The main components 
of healthcare waste…

• Plastic (39.3-50%)
• Textiles (14-31%)
• Paper (11.2-25%)
• Glass (0.3-22.7%)
• Wood (3.2-20%)
• Rubber (3.4-6.6%)
• Metal (0.3-5%) 
• Other waste (1.4-18.6%) 



Medical Textile Subfields 
(Morris and Murray 2021)

• Implantable 
• Non-Implantable 
• Healthcare and hygiene
• Extracorporeal 
• Smart Textiles
• Furnishing fabrics and textiles in healthcare 

settings
• Components of devices for environmental 

control





What solutions do we have?











End of Use



Prevention is BETTER than cure





Repair



Reduce, Reuse, Reprocess

• Significant carbon footprint reductions can be seen by switching from 
single-use to reusable products

• The majority of carbon footprint for a reusable item is from the 
reprocessing phase 

• Sterilisation of reusable products has been shown to be 
responsible for 20% of the carbon footprint of all products in the 
five most common operations in England





Reduce, Reuse, Reprocess

• Lack of attention has been paid to the environmental impact of 
healthcare linen laundering  

• Renewable energy sources 
• Optimising machine loading
• Using environmentally preferable detergents 
• Capturing microfibres



Decontamination of linen

For thermal disinfection methods, the washing 
process should have a cycle in which the 
temperature of the load is either maintained 

at 71°C for not less than three minutes 

or at 65°C for not less than ten minutes 

or (but alternative time/temperature relationships may be 
used provided the efficacy of the process is equal to the 
65°C or 71°C processes). 

Mixing time should be added to ensure heat 
penetration and assure disinfection across the 
wash load. 



Renewable Energy 
Sources



Optimizing Machine Loading

• Correct weight of textiles
• Factor in how dirty
• Correct ratio of textiles
• Time
• Temperature
• Careful mixing

• Drying



? Polymer bead laundering



? Polymer 
bead 
laundering



? Polymer bead laundering

• 60lb laundry
• 45 minutes

• 1/3 of water 
• 88% less energy (as no hot 

water used)
• Removes 15% more water so 

less drying
• 4% CO2 emissions
• Unchanged wash quality



Detergents

• Synthetic surfactants
• Phosphates
• Methylene blue active substances

• Packaging

• Solutions – include coagulation, 
filtration, biological reactors, 
adsorption or advanced oxidation



Capturing Microfibres



Other alternatives….





80% of the carbon footprint is 
determined at the design stage



Refuse, Rethink, Redesign

Medical supply chains are a major 
source of greenhouse gas emissions

Models for sustainable design

Reducing complexity to allow for easier reuse and 
recycling

Using renewable and sustainable raw materials
Reducing the amount of resource consumed

Using sustainable manufacturing processes and 
minimising waste

Reports of labour rights abuses in the 
manufacture of products used in 

healthcare



Refuse

Reports of labour rights 
abuses in the manufacture of 
products used in healthcare

• More than 60 million workers are employed in the garment and footwear 
sector

• UNICEF estimates that more than 100 million children are affected in 
the garment and footwear supply chain globally

• Child Labour – long hours, poor conditions, abuse, poor pay, no 
access to schooling, poor health and safety

• Children of working parents  - weak maternity protection, absence 
of childcare and breastfeeding support

• Community members – access to education and schooling, poor 
living conditions, water, sanitation and hygiene, air pollution

• Direct reports of child abuse in manufacturing of medical textiles



Rethink

Fibre

Yarn

Fabric

Garment

Finishing



Redesign



Redesign



Rethink

Fibre

Yarn

Fabric

Garment

Finishing



Fibres/Yarn

• Eco fibres
• Waste products – fibre, water, chemicals

• Life cycle assessments



Fabric/Garment and Finishing

• Nanotechnology
• Waterless dyes

• Avoiding toxic chemicals eg PFAS

• Energy sources
• Waste water





Redesign 



Share your feedback on this session
Scan the QR code using your smart phone camera



Thank you

Any questions?
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