
The ubiquitous integration of functional components for smart textiles will 
bring new challenges regarding the use of material resources and waste 
management. To address this issue, the following project explores the 
potential of synthesized cellulose as a light-transmitting material for the 
creation of bio-based smart textiles.

Main challenges: 
Use of underdeveloped material

Limited manufacturing processes
Interdisciplinary research
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How does the integration 
enable sensing and 
actuation capabilities?
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Can these new insights 
inform practice-based 
creative exploration for the 
creation of new smart 
textiles?
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Weaving is the 
most feasible 
method for 
integration.
CMC Fibers are to 
small and fragile.

Film is more resistant 
and easier to produce
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New cellulose-based 
optical fibers developed 

by VTT and Tampere 
University [1].
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RQ 1

Can we integrate 
functionalized cellulose into 
textile structures for the 
creation of a bio-based light 
transmission smart-textile?

Attenuation values:
CMC fiber 320 nm: 1,6 dB/cm

CMC + Glycerol film 130 nm: 1,8 dB/cm

° Weaving structures affect the amount of light scaterring 
from the waveguides.
° Both films and fibers work as light actuators.
° When touch, bend and wet, a difference in the light
 intensity can be detected, making them suitable for sensing. 

° Optimization of cellulose material. 

° Integrate textiles properties such as washability 
and durability of the material. 

° Solve coupling and power source. 

° More research on the influence of the
textile structures behaviour and the selection
of yarns from the textile perspective.

° Research could be carried out regarding 
optics, light color and light perception.

° The project will continue exploring a
more context-based approach. Light 
therapy biodegradable devices for
medical uses look promising and 
hope to contribute both to the
field of smart textiles and 
wearable technology.
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