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A Wearable Textile Sensor for Moisture Detection

@ Technology Overview

- Fabrication of SWCNT/PVA composite fiber using wet spinning: SWCNT/PVA solution
is extruded into coagulant using surfactant SDS, and air-dried to make fiber (with tensile
strength of 750 MPa)

« The fiber swells upon moisture absorption, resulting in wider gap in SWCNT and rapid
increase of electrical resistance. Humidity is sensed by measuring the resistance change

+ Applicable to wearable textile thanks to high tensile strength and washability

+ Fiber inflates

« After washing in hot
water, the letters
disappeared, but the fiber
maintains its properties
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Technology developed

« Uniform dispersing of SWCNT: Optimal content of surfactants with respect to SWCNT,
optimal sonication time

+ Optimal SWCNT content: Determination of SWCNT to PVA ratio enabling high toughness,
tensile strength, electrical conductivity, and moisture swelling

+ Wet spinning: Optimized needle diameter to ensure well-aligned SWCNT, Coagulant for
removing surfactant
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Bending-extension test: Good durability

© Highlights and Strengths

Good sensitivity and response speed  KIMS’s technologies

Good tensile strength and sensitivity Wearable sensor -25 times higher electrical resistance,

+ Uniform dispersing of SWCNT
- surfactant, sonication
« Determination of optimal SWCNT content

- Strength 750 MPa - Needlework allowed response time (40 s)
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- Ratio between SWCNT and PVA
+ Wet spinning

- Optimal needle diameter

- Coagulant for removing surfactant

+ [Patent] KR10-2016-0153277 A METHOD FOR PREPARATION OF ULTRA-STRONG SINGLE-WALLED CARBON NANOTUBE)/POLYMER COMPOSITE FILAMENT AND
ULTRA-STRONG SINGLE-WALLED CARBON NANOTUBE)/POLYMER COMPOSITE FILAMENT BY THE SAME

@® Business Cases

« Currently, most sensors are metal based or conductive film based, often causing irritation and having lower durability.

Hardly applicable to hydrophobic fabric.

Applicable products/services

+ Wearable humidity sensor (i.e. underwear-wetting sensor)
* Micro-climate control sensors for apparel

« Sensors for patient care (blood spill, dermatopathology)

+ Bed wetting sensors

+ KIMS'’s technologies: Under patent application
« Transferable technologies: Uniform dispersing of SWCNT, wet spinning
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