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Main objective
Exploiting advantages of “opposite worlds”

https://www.hec.edu/en/news-room/why-does-sustainability-make-business-sense

Sustainability

High tech textiles
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Environmental concerns

https://www.waystofightplasticpollution.com/why-is-reducing-plastic-pollution-important/

Sustainability

https://www.cms.int/es/node/22718
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https://textilelearner.net/environmental-impacts-of-textile-and-fashion-industry/

https://chinadialogue.net/en/pollution/5589-officials-failing-to-stop-textile-factories-dumping-
waste-in-qiantang-river/

Environmental concerns
Sustainability
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Natural fibrous materials
Advantages

Natural Fibres

Good 
insulating 
properties

Confort

Low cost

Renewable

Bio 
degradable

Available

https://www.jeccomposites.com/news/bufa-offers-natural-fiber-based-thermoplastic-semi-finished-products-
made-of-flax-from-bpreg-composites/ 5



Natural fibrous materials
Disadvantages

Natural Fibres

Non-conductive

Bio degradable
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Smart textiles
Demands

https://fashnerd.com/2016/08/designing-smart-fabrics-potential-drawbacks/ 7



Concept testing

https://www.zmscable.com/zms-
cables/Submarine-cable/XLPE-Insulated-
AC-Medium-voltage-Submarine-Cable

Natural fiber-based composite sheath

• High conductivity
• High electrical insulation
• Natural fibers
• Natural antimicrobial (enhance textile longevity)
• Adequate mechanical properties
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Concept testing
Natural fiber-based composite sheath

Raw jute fiber

Plain hemp fabric

Reinforce

Main sheath component

Antimicrobial activity 9



Natural fiber-based composite sheath
Enclosing a stainless steel yarn 

Chitosan coated hemp fabric Jute fiber Bekinox®VN yarn 

Composite

x x x x x x x x x x x x
Sewing
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Electrical resistance
EN 16812:2016 (E)

Sample Applied 
power (V)

Tension
(mV)

Direct current 
(mA)

Resistance
(Ω)

Bekinox®VN 14.00 48.20 3.00 16.01

Cable 
composite 14.00 55.50 3.00 18.45

https://www.sciencefocus.com/science/how-heavy-is-electricity/
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Mechanical properties

https://www.instron.com/en/industry-
solutions/automotive/interior/textiles-testing

Measurements (n=3)

Cable composite
182.4±34.05 N

Hemp + ChitosanHemp

200.6±13.37 N
Cable composite without Bekinox®VN yarn 

212.4±25.87 N 158.8±31.09 N

ASTM D5035-11 (2019)
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Antimicrobial properties
AATCC 100TM 100 (adapted)

Staphylococcus aureus
ATCC 6538

Escherichia coli
ATCC 25922
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Conclusions
• Conductivity was not considerably hindered
• Good electrical insulation
• Tensile strength not considerably hindered
• Notable antibacterial activity

• Replace Bekinox® by a functionalized natural fiber
• Incorporate in a smart textile  

Future perspectives
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