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Supplementary Figures
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Figure S1. (a) SEM image of slit sensillum of scorpion. (b) SEM image of the surface

of lotus leaf.
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Figure S2. (a) Optical microscope image analysis of CA-paper. (b) Optical microscope

image analysis of CA-paper after immersion in conductive ink.
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Figure S3. (a) Resistances of the sprayed ink for different mass ratios of CBs and
MWCNTs. (b) Water contact angles of the sprayed ink for different mass ratios of CBs

and MWCNTs.
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Physical image of the prepared paper-based sensor

Figure S4. Schematic diagram of the preparation process of paper-based pressure

SENsors.
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Figure S5. SEM image of MWCNTs/CBs/PDMS coating.
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Figure S6. SEM image (left) and energy dispersive X-ray spectroscopy (EDS) analysis
(right) of a single layer of the cross-section of the paper-based pressure sensor. The
sensor was cut through its middle by scissors to obtain its cross-section because the

steel can't be brittle fractured by flash-freezing with liquid nitrogen.
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Figure S7. (a) Images of CA-paper before (i) and after (ii1) immersion in conductive
ink and A4 paper before (i1) and after (iv) immersion in conductive ink. (b) Pressure-

Relative resistance curves for two kinds of pressure sensors (using CA-paper/A4

paper).
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Figure S8. (a) Load/unload cyclic test of folded 304 stainless steel sheet. It can be seen
that the height of the sample remained essentially unchanged before and after the cyclic
test when the folded 304 stainless steel sheet was subjected to 1000 cycles at a
frequency of 1 Hz under a pressure of 10 kPa. (b) Pressure-Relative resistance curves
of sensors (With/Without support layer). (c) Response time of sensors (With/Without
support layer) with simultaneous changes in relative resistance. (d) Recovery time of

sensors (With/Without support layer) with simultaneous changes in relative resistance.
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Figure S9. Relative resistance change of paper-based pressure sensors under pressure

(300 kPa) for different number of folding layers.
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Figure S10. (a) Schematic diagram of a paper-based pressure sensor applied to human

activity signal detection. (b) The sensor detects signals of finger bending. (c) The sensor

detects the signal of wrist bending. (d) The sensor detects the signal of elbow bending.

(e) The sensor detects the signal of knee bending. (f) The sensor detects the signal of

the pace of human movement.
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Figure S11. (a) Water contact angle on the surface of the pressure-sensitive layer of a
paper-based pressure sensor. (b) Pressure-sensitive layer has just been immersed in
water. (c) Pressure-sensitive layer immersed in water for 24 h. (d) Pressure-sensitive

layer immersed in water for 72 h.
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Figure S12. The change in resistance signal of the sensor as it passes from the air into

seawater. The concentration of salt water is 35 g/L.
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Supplementary Tables

Table S1 Performance comparison of recently reported paper-based pressure sensors

I Ce Sensing .
Sensitive Sensitivity Cycling
Substrate . range . Reference
material (kPa™) stability
(kPa)
0.59 at 0-50 kPa
paper CB/rGO 0-250 / 1
0.09 at 50-250 kPa
tissue
AgNWs 1.5 at 0.03-30.2 kPa 0-30.2 / 2
paper
) 0.55 at 23-982 Pa
tissue
MXene 3.81 at 982 Pa-10 kPa 0-30 10,000 3
paper
2.52 at 10-30 kPa
copy
MWNT 0.014 at 0-70 kPa 0-70 / 4
paper
7.65 at 0-3.3 kPa
airlaid 0.98 at 3.3-12.2 kPa
MXene 0-300 1,000 5
paper 0.24 at 12.2-50 kPa
0.04 at 50-300 kPa
Cellulose .
Polyaniline 2.23 at 5-22 kPa 2-90 800 6
paper
A4
o ) 0.614 at 0-6 kPa
printing  carbon ink 0-50 5,000 7
0.064 at 6-40 kPa
paper
1.4 at 0-0.5 kPa
kraft MWCNTSs/
0.022 at 0.5-23 kPa 0-70 1,500 8
paper CBs B
4.54x107* at 23-70 kPa
5.15 at 0-25 kPa
paper SWCNT 1.46 at 25-175 kPa 0-450 5,000 9
0.42 at 175-450 kPa
Checkered MWCNTSs/ 0.297 at 0-400 Pa )
0-1000 5,000 This work
art paper CBs 0.111 at 400 Pa-1 kPa
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Table S2 Comparison of frequency response with recently reported flexible pressure

Sensors

. . Maximum frequency
Kind Material Reference
response (Hz)

. . Conductive fabric
Piezoresistive . 35 10
Silica gel

. PVA/ H;PO, film
Capacitive i 200 11
Epoxy resin/Au
) o PDMS/Rgo
Piezoresistive 250 12
PEN film/AgNPs
PDMS
Capacitive PVA/ H;POy, film 400 13
PET/Au
PDMS
. . Epoxy resin
Piezoelectric 600 14
PVDF
Al electrode
CA-paper
. o MWCNTSs/CBs/PDMS .
Piezoresistive . 1000 This work
Stainless steel framework

Cu electrode
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