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1. The main synthetic process of supramolecular polymer and formation of SPIH.
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Fig. S1 a) The synthetic process. b) Cartoon representation of the formation and proposed
mechanism for highly stretchable SPTH.

2. The general characterizations of SPIH.
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Fig. S2 The SEM image of the freeze-dried SP6IH, which showed wrinkles on the surface due
to the shrinkage at the dehydration process.
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Fig. S3 The static tension tests of the two SPIHs with different ionic liquids.

3. The viscoelastic tests of supramolecular and ionic liquid hydrogels.
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Fig. S4 The DMA curves of a) SP, b) SP6IH c¢) SP10IH.
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Fig. S5 The rheology tests of supramolecular and ionic liquid hydrogels SP10IL. The
oscillatory frequency rheology tests of SP at a) -20°C and b) 40°C 0.1% strain. The
oscillatory frequency rheology tests of ¢) SP6IH and d) SP10IH at 40°C, 0.1% strain.
4. The responsive testing of SPIH.

As a contrast, the thermal response of SP10IH was also studied below.
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Fig. S6 The temperature-responsive testing of SP10IH. a) The resistance changing curves
versus temperature from -20 - 25°C. b) The resistance curve fitted the Vogel-Tammann-
Fulcher (VTF) equation basically from -20 - 25°C.

To certify the stability of SP6IH film, 500 tensile-relaxation cycles had been carried out.
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Fig. S7 The tension-responsive testing of SP6IH for 500 cycles.

Fig. S8 The manipulator clamp experiments with SP6IH as the pressure sensitive flexible

artificial E-skin sensor (KINOVA Gen3 Ultra lightweight robot). a) The SP6IH film was

attached on the inner side of the manipulator finger and to touch and grab b) kumquat, c)
Chinese tofu, d) potato chip. (Scale bar: 5 cm)
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Fig. S9 The motion monitoring performance of SP6IH sensor in winter outdoors. a) The

currc

nt changes with cyclic bending motion detection of finger. The sensor was stuck on the

finger joint and bended for several times. b) The optical image and c) IR thermal image of the
bending tests. d), f) The optical image and e),g) IR thermal image of the real-time motion

detection monitoring through Bluetooth devices.

In order to expand the application of SPIH, different functional dispersions were contained by

SPIH.
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Fig. S10 The SPIH containing diverse ions or particles performance versatility. (a) The SPIH
containing CuSO, possessed photo-thermal conversion property under 808 nm near-infrared

ligh

t. The inner IR thermal images in the upper left showed SPIH under 20 mW/mm? NIR

irradiated for 100 s and the one in the right corner under 140 mW/mm?. (b) The SPIH

swelling with Fe;04 nano particles dispersion could be magnet attracted.
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