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Figure S1. Strain rate dependent tensile behavior of PP3D1-3M at 30 and 60 °C. (a,c) Stress-strain curves measured at 50, 100, and 200 mm/min. (b,d) Young’s modulus (E), fracture stress (σb), and fracture strain (εb) as a function of stretch rate.
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Figure S2. Cyclic loading-unloading tensile curves of PP3D1-3M under 30 °C.
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Figure S3. Storage modulus G’, loss modulus G”, and loss factor tanδ were measured during a temperature ramp from 10 to 60 oC for (a) PP3D1-0M, (b) PP3D1-0.5M, (c) PP3D1-saturation, (d) PP3D2-0.5M, (e) PP3D2-3M and (f) PP3D1-saturation hydrogels.
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Figure S4. The stress-strain curves of (a) PP3D1 and (b) PP3D2 hydrogels at room temperature. (c) Water content of SGH.
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Figure S5. The water content of PP3D1-3M in different temperature.
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[bookmark: _Hlk219717383]Figure S6. Chemical structures of PA, DAC, and AAm, and adhesive strength of PA-DAC and PA-AAm hydrogels measured under identical conditions.
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Figure S7. Loading-rate-dependent lap-shear adhesive strength of SGH on flat and rough (180 μm) glass substrates.
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Figure S8. Long-term adhesion stability of PP3D1-3M (25 oC and 90% humidity). Error bars represent the standard deviation from at least three replicates. Data in this figure are presented as mean values ± SD.
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Figure S9. The photothermal effect of SGH (with 0.1 wt% carbon nanoparticles). The temperature of hydrogels (a) before and (b) after light irradiation.
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Figure S10. Photographic demonstration of the temperature-responsive switching ability in hydrogels, showcasing their adhesive strength modulation. Scale bar: 2 cm.
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Figure S11. (a) and (b) Microscopic picture of a glass sample and PP3D1 hydrogel sample after 48 h of cultivation with the Escherichia coli bacteria. (c) Surface biofilm coverage of hydrogels after 48 h of cultivation with E. coli bacteria. (**p < 0.01.)


Table S1. Comparison of SGH with other switchable adhesive gels on glass substrates.
	Entry
	Materials
	High adhesion
	Low adhesion
	Stimulus
	Versatility
	Underwater adhesion

	This work
	Hydrogel    
	0.885 MPa
	0.061 MPa
	Temperature
	Glass, Rubber, PP, Al, Fe, Cu, Wood, PMMA
	Yes

	11
	Hydrogel
	20.554 kPa
	0.480 kPa
	Temperature
	Wood, Ti, Fe, Al, Glass, Si, PET
	No

	22
	Hydrogel
	226.122 kPa
	5.138 kPa
	Temperature
	Wood, Steel, Glass, PMMA, PET
	No

	33
	Hydrogel
	70.8 kPa
	4 kPa
	Temperature
	Skin, Paper, Glass, PA, Al, PET, PP, PTFE, Hydrogel
	No

	44
	Ionogel
	24.111 kPa
	3.072 kPa
	Temperature
	Glass, PTFE, PU, Rubber, Steel
	Yes

	55
	Hydrogel
	2.06 kPa
	0.34 kPa
	Temperature
	Petal, Chicken meat, Metal, Eggshell, PTFE
	Yes

	66
	Hydrogel
	272.4 kPa
	50 kPa
	Temperature
	Metal, Glass, Teflon, Rock, Snail, Leaf
	Yes

	77
	Hydrogel
	166.68 kPa
	19.35 kPa
	UV light
	Skin, Glass, PDMS, Al, PET, PTFE, PA, Hydrogel
	No

	88
	Eutecogel
	0.627 MPa
	0.045 MPa
	Temperature
	Glass, Steel, Cu, PMMA, PTFE, PP
	No

	99
	Hydrogel
	204.84 kPa
	5.12 kPa
	Temperature
	Metal, Glass, Ceramic, Teflon, PP, Rubber, Wood, Paper
	No

	1010
	Hydrogel
	465.56 kPa
	12.71 kPa
	Temperature
	Metal, Glass, Ceramic, Teflon, PC, Rubber, Cork, Paper
	No

	1111
	Hydrogel
	50.4 kPa
	28.05 kPa
	Temperature
	Glass, SS, PP, Silica
	Yes

	1212
	Hydrogel
	9.5 kPa
	~0 kPa
	Temperature
	Glass, Silicone, Plastic, Paper, Al, Cu
	No

	1313
	Hydrogel
	27.74 kPa
	~0 kPa
	Temperature
	Steel, Glass, Si rubber, Plastic, Sheep leather, Paper, Skin
	No

	1414
	Hydrogel
	9.5 kPa
	0.248 kPa
	Electrical stimulation
	Cu, ITO, Glass, Al, Carbon paper, Steel
	No

	1515
	Hydrogel
	40 kPa
	5 kPa
	Temperature
	Glass, PVC, PC, Ni, Si, Skin
	No

	1616
	Hydrogel
	18 kPa
	5 kPa
	pH
	SiO2
	No

	1717
	Hydrogel
	3.18 kPa
	0.63 kPa
	Temperature
	Glass, Pork tissue, PVA hydrogel, Pork skin
	Yes
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