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Fig.S1. Photograph of the well suspended PU electrospinning solution, GO dispersion solution,

, GO-doped PU electrospinning solution before and after centrifugation, respectively
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Fig.S2. (a) The SEM of the GO nanosheet. Ripples and wrinkles are observed in the micron-scale GO

nanosheet. (b) The electrical conductivity of PU and GO-doped PU solution.



Fig. S3 The low and high magnification SEM micrographs and diameter distribution histograms of (a-b)

pure PU, (c-d) GO-doped PU nanofibers.
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Fig. S4 N2 adsorption—desorption isotherms curves of PU and GO-doped nanofibers. The inset table shows the

BET surface area of PU and GO-doped nanofibers.
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Fig. S5 The porosity of electrospun PU, and GO-doped PU nanofiber substrate.
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Fig.S6 Typical stress-strain curves of the pure electrospun fibrous PU, GO-doped PU, and GO-doped
PU@PEDOT mats (n = 10 for all types of nanofibers), tested at room temperature.
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Fig. S7 XPS survey spectra of PU and GO-Doped PU nanofiber membrane before (a) and after (b)
low-temperature oxygen plasma treatment; Cls XPS spectra of GO-Doped PU nanofiber

membrane before (c) and after (d) low-temperature oxygen plasma treatment.
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Fig.S8 Water contact angle of GO-Doped PU nanofibrous membrane before (a) and after (b) low-

temperature oxygen plasma treatment.



GPPN mat

Fig.S9 (a) Photograph of an electrospun PU nanofiber mat, (b) photograph of an electrospun GO-doped

PU nanofiber mat, and (c) photograph of a GPPN mat made from (b).



PU@PEDOT nanofiber

Fig.S10 (a) Low-and (b) high-magnification SEM images of the PU@PEDOT nanofibrous membrane.
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Fig. S11 XPS results of the S2p spectrum of PEDOT in the GPPN membrane.
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Fig. S12 EDS mapping images of a GPPN.



Fig. S13 The cross-SEM of PDMS-coated GPPN sensor. The van der Waals contribute to the firm
bonding of PDMS layer with GPPN membrane.
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Fig. S14 1-V curves of the PU@PEDQOT nanofiber (PPN) sensor under different pressure loading
conditions (0-20 kPa).



Fig. S15 Photographs of a GPPN sensor during loading of increasing strain.
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Fig. S16 The sensing mechanism of the stretchable GPPN sensor.
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Fig.S17 Schematic illustration of the test methods for the bending mechanical stimuli.
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Fig.S18 Schematic illustration of the bending sensing mechanism.
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Fig.S19 Performance of the GPPN sensor during 100,000 loading-unloading cycles under an applied
pressure of 500 Pa, showing stability and durability.
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Stretching-releasing 10000 Cycles

Fig.S20 Performance of the GPPN sensor during 10,000 stretching-releasing cycles of a larger strain of

120%, indicating its remarkable stability and durability.

Bending-releasing 6000 Cycles

Fig.S21 Performance of the GPPN sensor during 6000 bending-releasing cycles under a bending
curvature of 0.6 cm™ , showing stability and durability.
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Fig. S22 The SEM images of the GPPN membranes prepared with different concentration of EDOT
solution(a-d). (e) Curves of resistance of GPPN membranes against EDOT concentration. The thickness
of the PEDQOT layer increased with the with the increase of EDOT monomer concentration. Significant
drop in electrical resistance can be observed firstly with the increase of EDOT monomer concentration
(< 75 mmol/L), While, with further increase of EDOT monomer concentration, the electrical resistance
trends to become increase. When the concentration is lower, the number of EDOT molecules per unit
volume increases gradually with the increase of monomer concentration, which in favour of the
oxidation and polymerization of EDOT. Whereas the speed of polymerization is too fast with higher
concentration, resulting in unevenly coating on the surface of nanofiber mats of the generated PEDOT
nanoparticles. Instead, the electrical resistance increase.
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Fig. S23 Comparison of the pressure sensitivity of the GPPN sensor with different EDOT concentration.
The sensitivity of the GPPN sensor increases firstly, with the increase of EDOT monomer concentration
from 30 mmol/L to 50 mmol/L. As seen in Fig. S22b, the nanofibers with a continuous-coating PEDOT
nanopatricles layer could provide more contact sites and more conductive networks, thus facilitating
electron transfer and giving a higher pressure sensitivity when subjected to the same applied pressure.
While the pressure sensitivity trends to become decrease with further increase of EDOT monomer

concentration. This is due to that the conductive nanofibers with dense and thick PEDOT layer need
larger applied pressure to produce deformation and increase of the contact area.
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Fig. S24 Comparison of the strain sensitivity of the GPPN sensor prepared with different EDOT
concentration. The GPPN sensor with thinner thickness of the PEDOT layer exhibits higher
sensitivity to external strain. Because that their conductive networks are brittle and the micro-
cracks easy to be opened. Therefore, the resistance of the GPPN sensor is increased by the
opening of micro-cracks between PEDOT nanoparticles during the elongation process. during
the stretching. On the contrary, the GPPN sensors with a higher EDOT concenstration exhibit
lower sensitivity to strain stimuli. This is due to that the opening of micro-cracks during the
stretching process is difficult under small strain. In addition, the GPPN sensors prepared with
higher EDOT concentration have relative poor flexibility and stretchability.
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Fig.S25 The plots of the current change of the GPPN sensor under various tensile strain as a
function of the applied pressure. It can be seen that the sensitivities at stage I decrease to 88.4%,
73.4%, 59.3%, at 30%, 100%, and 200% of tensile strain, respectively, and the sensitivities at
stage II and stage III almost keep the same value as that of the original value. Therefore the
sensor can be applied on arbitrary curved and moving surface and keep more than 50% of its
original pressure sensitivity.
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Fig.S26 The plots of the resistance change of the GPPN sensor under various bending curvature
as a function of the tensile strain. The inset shows the relative resistance
variation of GPPN sensor upon bending to different curvature. To study the GF of the sensor
under the bending state, the relative resistance change versus applied tensile strain of the sensor
under different bending state were performed and shown in the Figure S26. It can be seen that
the sensitivities at 0.2 cm™, and 0.6 cm™ of bending curvature almost keep the same value as that
of the original value. As shown in the inset of the Figure. S26, the relative resistance changes
under the bending state are small enough and thus hardly disturbs the precise tensile strain
sensing. Such properties make the GPPN sensor suitable to be mounted on arbitrary curved and
moving surface, exhibiting superior performance under some special conditions.
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Table. 1 Performance criteria comparison of nanofiber-based flexible sensor

Nanofiber-based sensor Sensitivity  Sensing Stretchability Gauge factor Rerference
(Pressure) range
Carbonized silk nanofiber membrane  34.47 kPa™! 0.8-5000 Pa = = [S1]
Reversibleinterlocking of nanofibres 11.45 5-1500 Pa - - [S2]
Interlockingelasticpatterned 1.24 kPa™! 1.3-7000 Pa - - [S3]
nanofibrousmembranes.
RGO-encapsulatedP(VDF-TrFe) 15.6kPa’* 1.2-55000 Pa - - [S4]
nanofibers
7.38 below 14%

Goldnanowire-impregnated 1.14 kPa 50000 Pa 25% 1.82 (14%-25%) [S5]
tissue paper
Graphene/free-standing nanofibrillar - 0.5 to 30 Pa 2% 320(0.2%strain) [S6]
PEDOT/P(VDF-HFP) hybrid
Electrospun carbon nanofibers = - 300% 72 (300%) [S7]

0.56 (200%);
Carbonnanotube fiberon pre-strain - - 960% 47(200%-400%); [S8]
Ecoflex 64(400-960%)
NanofibrousPANI/PVDF based 110% 0.045 (<85%)
onelectrospinning and in-situ 0.84(85% t0110%) [S9]
polymerization

10.1 (<100%);
3D elastic porous GO-doped 20.6 kPa™ 1-20000 Pa 550% 34.8(100%-400%); This work

PU@PEDOT nanofiber membrane

193.2 (400-550%)
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