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Figure S1. Schematic illustration of the PAMD fabrication, (A) troditional surface-grafted polymer, (B)
topologies adhesion of polymer network in this work.
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Figure S2. Macroscopic topologies of pAAm adhesion into cotton fibers, (1) thread-hole topology formed
between the pAAm and the fibers, (2) bond topology through hydrogen bond formed between amine groups
of the pAAm and hydroxyl groups of the fibers.

Figure S3. EDS mapping images for carbon, oxygen and nitrogen.
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Figure S4. The XPS N 18 spectrum of Pd ion-based fabric.
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Figure S5. XRD spectrum (10-40 degrees) of (red line) nickel-coated fabric and (black line)
copper-coated fabric.



Figure S6. The final state of nickel nanoparticle on the surface of cotton fibers after ELD
process.
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Figure S7. Representative SEM image of the obtained nickel-coated conductive fabrics.
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Figure S9. Analytical result for the capacitance changes of conductive sensor as functions of
distance.



Figure S10. The photos of bending angles measurement.
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Figure S11. The changes of capacitance as the speech getting smaller.
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Figure S12. The changes of capacitance as swallowing.
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Figure S13. The changes of capacitance as the head movement.
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Figure S14. The changes of capacitance as fast and slow blink.
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Figure S15. Experimental photos of the repeated finger bending of a MCR-Hand for the test of
stability and durability of the sensor.
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Figure S16. The changes of capacitance absolute value as finger joint bending activities.
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Figure S17. Three cycles of capacitance changes of MCR-Hand finger bending in Figure 8.



Figure S18. The four-bar mechanism of DIP joint.
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Figure S19. Electrical resistance changes of the prepared conductive nickel-coated fabric for
(A) 1500 cycles of folding test, and (B) 5 cycles of washing ability test.

Table S1. Properties of different flexible textile-based sensor reported in the literature.

Ref. Conductive Fabricati Cost Cond Sensing  Sensitivit Respo
component on uctivit Mechanis y nse
strategy y m time
1 Graphene Microflui Low 0.5k Resistance AR/Ry=1
dic 5 under
spinning 10%
strain
2 Silver nanowire  Screening High Capacitanc 1.62 40 ms
(AgNW) printing e MPa™!
(~1.8 um)
3 Eutectic Injection Low Capacitanc  Tunable 75 ms
gallium—indium e
(eGaln)
4 Silica standard plane- Low Light 1.80°
multimode fibers  polished intensity
fiber with
polymer
buffer
coating
5 Carbon nanotubes Spray Low 30-50 Resistance 0.14 rad™!
(CNTs) coating kQ
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