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Figure S1. Schematic diagram of cellulose dissolution by alkali urea system.
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Figure S2. Schematic diagram of the functionalization of cellulose monolith by CCC/urea

deep eutectic solvent.



Figure S3. Morphology of cellulose powder (a) before and (b) after DES

modification.



Figure S4. SEM of MCC fibers. (a-d) Cross-sectional morphology of MCC-(1, 3, 9,
12).



Figure S5. EDS mapping of the skin-core MCC-6 aerogel fibers.
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Figure S6. Viscosity of spinning solution with Cellulose and MXene/CNF. a-b) The
curve of storage modulus (G’) and loss modulus (G’’) of Cellulose and MXene/CNF

with frequency.
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Figure S7. a-b) Zeta potential of cellulose at different treatment temperatures and times,

respectively.
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Figure S8. XRD analysis of cellulose and cationized MCC-6 before and after DES
modification. a) Effect of different DES modification times on cellulose crystallinity.

b) Effect of different DES modification temperatures on cellulose crystallinity.
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Figure S9. FTIR analysis of cellulose and cationized MCC-6 before and after DES
modification. a) Effect of different DES modification times on cellulose crystallinity.

b) Effect of different DES modification temperatures on cellulose crystallinity.
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Figure S10. Comparison of mechanical properties of MCC-6 with other literature!-3.
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Figure S11. Schematic diagram of (a) the wiring for the fiber sensor in pressure sensing

and (b) performance test setup for pressure sensing.
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Figure S12. Equivalent circuit diagrams reflecting changes in resistance with

deformation: (a) no deformation; (b) partial deformation; (c) greater deformation.
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Figure S13. Schematics of the sensing principle of the MCC-6 sensor under (a)

stretching and (b) compressive deformation.
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Figure S14. Current-time (/-7) plots of the MCC-6 fiber under various pressures at a
constant humidity level. a-e) /-T plots of the MCC-6 fiber under various pressures at
(a) 11% RH, (b) 33% RH, (c) 75% RH, (d) 85% RH, and (e) 97 % RH.
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Figure S15. Schematic diagram of (a) the wiring for the fiber sensor in humidity

sensing and (b) performance test setup for humidity sensing.
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Figure S16. The water contact angle of the MCC humidity sensor. a-d) Water contact
angle of the MCC-(1, 3, 9, 12) humidity sensor.
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Figure S17. Capacitive response and recovery characteristics of MCC-6 to humidity
changes under different pressure conditions. a) Capacitive response of the MCC-6 to
humidity changes at a constant 0.016-166.7 kPa pressure. b) Recovery characteristics
of the MCC-6 to humidity changes at a constant 0.016-166.7 kPa pressure. c-h)
Capacitive response and recovery characteristics of the MCC-6 under various humidity
at 0.016 kPa, 0.66 kPa, 1.66 kPa, 33.33 kPa, 66.66 kPa, 166.7 kPa pressure.
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Figure S18. Photograph of the circuit used to monitor the condition of the lumbar spine.
a) a circuit diagram consisting of a 6V electric power source, the MCC fabric sensor,
an NPN-type transistor, a rotary variable resistor, a blue light-emitting diode (with a

driving voltage of 1.8V). b) digital photograph of the circuit.
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Figure S19. Morse code cross reference table.
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Figure S20. Wrist flexion current display on a smartphone.
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Table S1. Comparison of the MCC-6 fiber with previous reports.

Response/
Sample
Recovery Detection limit (Pa) Sensitivity (kPa!) Ref
time(ms)
1 9
BEGtextile 372500 160 0.16 (0.169-1 kPa), 0.05(1-10 kPa)
electrodes
CA/PPy 1.08 (0-3.5 kPa), 0.76 (3.5-9 kPa) » 0.56 (9-
(CAP) 112/98 0.5
aerogel 15.5 kPa), 0.49 (15.5-20 kPa)
PU/RGO 17.65(0.005-3.20 kPa), 11.51 (3.2-6.2 kPa),
750/750 5 B
sponge 2.82(6.2-19.4 kPa)kPa, 8.61(19.4-30.4 kPa)
graphene/SW o060 30 12.07(0.03-0.6 kPa), 4.3(0.6-60.4 kPa) 12
NTs paper
MXene
34/56 140 3.14(0.14-22.22 kPa), 0.22 (22.22-140 kPa) 13
Spheres
AgNW/PU 18/19 5 16.7(0.005-0.05 kPa), 0.17(0.05-1 kPa) 14
fiber
MX/rGO 130/140  1.27 1.24(0.0012-11 kPa), 0.12(11-100 kPa) 15
MXene/ANFs 7(0.005-10 kPa), 10.52(10-40 kPa), 4(40-80
100/160 0.5 16
film kPa), 16.73(80-100 kPa)
- 17
PIGO@WS 6000 180 0.0493(0.18-5 kPa), 0.00075(5-50kPa)
aerogel
PAAm/PVA 2.27(0.009-0.5 kPa), 0.8(0.5-2kPa), 0.021(2-
180/170 9 18
hydrogel 5kPa)
120(0.33-3.33kPa), 6(3.33-50kPa), 0.5(50-  This
MCC-6 50/55 3
233.33kPa) work
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