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Fig. S1 Setup for the cyclic mechanical and electrical tests. 
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Fig. S2 SEM images of (a-c) NWF, (d-f) CNTs/NWF, (g-i) rGO/NWF, (f-l) rGO/CNTs/NWF and 

(m-o) CNTs/rGO/NWF with different magnifications. 
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Fig. S3 Schematic illustration of the strain sensing behavior of the rGO/CNTs/NWF e-textiles under 

different tensile strains: (a) 0 %, (b) <10.4%, (c) > 10.4 %.
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Fig. S4 ΔG/G0 of the rGO/NWF and CNTs/rGO/NWF sensors during cyclic tensile with 

the maximum strain of 1.0%.
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Fig. S5 The corresponding gauge factors for the rGO/CNTs /NWF sensor under the different tensile 

strains
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Fig. S6 The SEM and EDS results before and after six machine washing cycles with 

detergent.
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Fig. S7 SEM images of the CNTs/NWF prepared by dipping casting: (a) before and (b) after 

mechanical washing in water for 8 hours. 

Movie S1 The rGO/CNTs/NWF sensor as a wearable sensor on a forefinger to monitor the finger 

movement in DI water.
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Table S1 Comparison of rGO/CNTs/NWF textile strain sensors’ properties to others in 
literature.

Materials
and

structure
Method Gauge 

factor

Thermal 
conductivity
(Wm-1K-1)

Strain
Range
(%)

Subtle strain
limitation

(%)

Repeat-
ability Wash-ability Ref.

rGO/CNTs/NWF
Nano-soldering

followed by in situ 
reduction

130.31 2.9 0.01-7.9 0.01 More than 
3000 cycles

More than 
48 hours 

This work

rGO/NWF Diping casting 7.1 ▂ ▂ 1.0 ▂ ▂ [1]

CNTs/NWF Nano-soldering 29.9 ▂ 1.0-7.9 1.0 1000 cycles 40 hours [2]

SACNT/PDMS Coating 100 ▂ 4.0-400 0.01 5000 cycles ▂ [3]

Ag-NW/PDMS
Vacuum

filtration and 
transfer

~20 ▂ 0.5-35 0.5 1000 cycles ▂ [4]

3D-GF/PDMS Facile and scalable
method

98.66 ▂ 5.0-30 5.0 200 cycles ▂ [5]

SWCNTs/cotton/PU 
yarn

Coating 2-20 ▂ 5.0-100 5.0 270 k cycles ▂ [6]

Carbonized Cotton 
Fabric

Carbonization 64 ▂ 0.02-80 0.02 2000 cycles ▂ [7]

GE/AgNPs/TPU

Immersion-
swelling followed 

by in situ 
reduction

476 ▂ 0.5-500 0.5 1000 cycles ▂ [8]

Cotton ▂ ▂ 0.0047 ▂ ▂ ▂ ▂ [9]

Textile fibres ▂ ▂ 0.000054 ▂ ▂ ▂ ▂ [10]

Carbon fibre textile
reinforcements ▂ ▂ 0.302 ▂ ▂ ▂ ▂ [11]

3D printable hBN 
nanocomposite

3D printing 
techniques ▂ 2.1 175 ▂ ▂ ▂ [12]

Polyethylene/carbon 
fiber composites ▂ ▂ 0.47 ▂ ▂ ▂ ▂ [13]

PA/OBC/EG 
composites ▂ ▂ 2.63 ▂ ▂ ▂ ▂ [14]
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