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40 Supplementary Note 1

41 Antibacterial activity: E. coli (ATCC25922, Gram-negative) were used to evaluate the 

42 antibacterial performances of the composite ionogels. Bacteria were cultured in Luria-Bertani (LB) 

43 broth at 37 °C, with continuous shaking at 150 rpm overnight, and then diluted for further use. 

44 Briefly, 100 μL bacterial suspension (105 CFU/mL) was spread on the agar plate, followed by the 

45 addition of the composite ionogels and incubation at 37 °C for 24 h. Subsequently, the agar plate 

46 was incubated at 37 °C for 24 h and then the diameter of the inhibition zone around the hydrogel 

47 was measured.

48

https://webvpn.xjtu.edu.cn/https/77726476706e69737468656265737421e7e056d234336155700b8ca891472636a6d29e640e/topics/engineering/bacterial-suspension
https://webvpn.xjtu.edu.cn/https/77726476706e69737468656265737421e7e056d234336155700b8ca891472636a6d29e640e/topics/biochemistry-genetics-and-molecular-biology/zone-of-inhibition
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49

50 Figure S1. The XRD curves of the P(DMAAmx-co-AMy) ionogels.

51

52 Figure S2. Structure models of P(DMAAmx-co-AMy) ionogels with anneal and dynamic optimized 

53 based on MD calculation. (a) P(DMAAm0-co-AM100) ionogel, (b) P(DMAAm20-co-AM80) ionogel, 

54 (c) P(DMAAm40-co-AM60) ionogel, (d) P(DMAAm60-co-AM40) ionogel, (e) P(DMAAm80-co-

55 AM20) ionogel, (f) P(DMAAm100-co-AM0) ionogel.
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56

57 Figure S3. 2D correlation asynchronous spectra of the P(DMAAm40-co-AM60) ionogel.

58

59 Figure S4. Rheology analyses of P(DMAAm40-co-AM60) ionogel. (a) Modulus-frequency 

60 relationship curves, (b) Modulus-temperature relationship curves.

61

62 Figure S5. Viscosity-frequency curves of the precursor solution.
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63

64 Figure S6. The tensile stress-strain curves of P(DMAAm40-co-AM60) ionogel after being placed 

65 in different relative humidity environments for 24 hours, (a) dry environment, (b) 40%, (c) 50%, 

66 (d) 60%.

67

68 Figure S7. The conductivity of P(DMAAm40-co-AM60) ionogel after being placed in different 

69 relative humidity environments for 24 hours.

70
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71

72

73 Figure S8. The process of programmed box-shaped P(DMAAm40-co-AM60) ionogel regaining its 

74 initial shape under heating conditions.

75

76

77 Figure S9. Photographs of E. coli bacterial colonies upon treatment with P(DMAAmx-co-AMy) 

78 ionogel.

79 Additionally, E. coli (ATCC25922, Gram-negative) were used to evaluate the antibacterial 

80 performances of the P(DMAAm40-co-AM60) ionogel. The ionogel samples of a certain volume were 

81 placed onto solid nutrient agar coated with a suspension of E. coli bacteria at 37 ℃ for 12 hours and 

82 24 h. However, the ionogel have no obvious antibacterial properties.

83
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84 Table S1. Transparency and characteristic temperature of the P(DMAAmx-co-AMy) ionogels.

Sample Transparency (%) T
g 
(℃) a T

d 
(℃) b T

d fast 
(℃) c

P(DMAAm0-co-AM100) 89.6 >60 263 311

P(DMAAm20-co-AM80) 90.5 50.7 263 318

P(DMAAm40-co-AM60) 94.0 26.2 263 310

P(DMAAm60-co-AM40) 95.2 9.4 263 315

P(DMAAm80-co-AM20) 96.5 -2.2 263 321

P(DMAAm100-co-AM0) 98.3 <-40 263 311

85 a. Tg represents the glass transition temperature; b. Td represents the decomposition temperature; c. Td fast represents 

86 the fastest decomposition temperature.

87 Table S2. Mechanical properties of the P(DMAAmx-co-AMy) ionogels.

Sample
Tensile strength 

(MPa)

Elongation at 

break (%)

Modulus 

(MPa)

Toughness 

(MJ/m3)

P(DMAAm0-co-AM100) 11.83 6.82 152.70 0.56

P(DMAAm20-co-AM80) 9.07 297.07 127.83 21.46

P(DMAAm40-co-AM60) 8.94 404.46 51.55 21.95

P(DMAAm60-co-AM40) 5.55 614.18 5.44 15.44

P(DMAAm80-co-AM20) 2.25 1262.10 0.31 11.64

P(DMAAm100-co-AM0) 0.113 1319.06 0.0245 0.65

88
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90 Table S3. The mechanical properties of reported high strength gel materials.

No.
Strength 

(MPa)

Modulus 

(MPa)

Toughness

(MJ·m-3)
Type

1 3.64 0.46 27.60 Hydrogel1

2 5.60 1.30 -- Hydrogel2

3 3.10 0.60 8.65 Hydrogel3

4 1.36 0.49 -- Hydrogel4

5 2.00 -- 22.00 Hydrogel5

6 2.70 1.17 10.80 Hydrogel6

7 2.20 0.27 -- Hydrogel7

8 2.70 0.82 8.50 Hydrogel8

9 9.30 277.00 0.40 Hydrogel9

10 20.20 16.10 62.70 DES gel10

11 3.19 2.35 DES gel 11

12 5.19 0.20 -- PU-IL ionogel12

13 2.52 1.43 2.55 PU-IL ionogel13

14 22.00 -- 109.80 PU-IL ionogel14

15 4.99 1.71 -- PU-IL ionogel15

16 1,65 0.28 -- PU-IL ionogel 16

17 9.15 1.12 178.46 BC ionogel17

18 3.70 2.46 6.25 Organic-inorganic ionogel18

19 0.23 0.04 -- PILs ionogel19

20 2.28 2.28 -- PILs ionogel20

21 15.00 82.81 -- PILs ionogel21

22 12.60 46.50 -- P(AA-co-AM) ionogel22

23 7.12 0.94 -- P(IBA-co-MEA) ionogel23

24 0.37 0.42 21.80 PAA/CNF ionogel24

25 14.30 55.00 78.00 PDMAA ionogel25

26 0.90 15.60 2.48 PSHM ionogel26

27 4.80 0.48 -- PEA ionogel27

28 7.60 58.00 25.00 PDMAA/MOF ionogel28

29 5.00 -- 7.40 P(AA-co-HFBA) ionogel 29

30 0.80 1.05 5.52 P(AA-co-ZDMA) ionogel 30

31 11.70 72.20 37.50 PVDF-co-HFP ionogel 31

32 4.70 -- -- BP@PVP ionogel 32

33 21.00 325.00 102 P(AA-co-AM)/Zn2+ ionogel 33
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91 Table S4. Tensile properties and conductivity of P(DMAAm40-co-AM60) ionogel under different 

92 humidity environments.

Humidity

(%)

Tensile strength

(MPa)

Elongation at break 

(%)

Conductivity

(mS·cm-1)

0 8.94 404.46 0.192

40 0.420 1456 0.872

50 0.051 >3500 1.682

60 0.038 >3300 2.749

93
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Stretchability
Gel

Tensile strain Tensile 
strength(kPa)

Gauge factor Ref.

PAM/SF/GO/PEDOT:PSS
hydrogel 600% N/A

0.8(0–50%)
1.6(50-400%)

0.6(400%-600%)
34

GA/rGO/PAM
hydrogel 2094% 118.7

2.496(0–40%)
3.957(40–100%)

15.467(100–1000%)
35

PVA-G-PDA-AgNPs
hydrogel 331% 1174 0.937(0–70%)

0.13(>70%)
36

PAA/CS/GO/Gly
hydrogel >1000% N/A 1.138(0–80%)

4.7(>80%)
37

PAA/PDA-rGO/Fe3+

hydrogel >600% 400 1.32(100–500%) 38

PVA/SA/MXene
hydrogel 263% ∼100 0.97(0-100%) 39

MXene nanocomposite 
organohydrogel ∼1000% ∼50 5.02(0-200%)

44.85(200-350%)
40

PAM/carrageenan/Eg/Gl 
organohydrogel N/A N/A 1.9(0-200%)

6(250-400%)
41

P(AA-co-AM)/PDA-CNTs/Gl 
organohydrogel ∼800 ∼50 N/A 42

PVA/DMSO/rGO/GO 
organohydrogel ∼600% 3100 2.21(0–600%) 43

PVA/PEDOT:PSS
organohydrogel ~700% ~2100 N/A 44

PVA/PANI
organohydrogel 458% 477 2.14(0-100%) 45

P(VDF-co-HFP)/P(MMA-co-BMA) 
ionogel 307% 2310 1.62(0-150%) 46

P(MEA-co-MTMA/TFSI)
ionogel 1440% 1100 0-7.3(0-400%) 47

P(MEA-co-IBA)
ionogel 1400% 7120

2.02（1%）
2.02-4(1-100%)
4-6(100-200%)

23

PAA/CNF/IL/H2O
ionogel 11760% ~200 0-9.8(0-2000%) 24

PDMAA/Zn2+

ionogel N/A 14300
2.8(0-200%)

6.2(250-600%)
9.2(600-900%)

25

P(DMAAm-co-AM)
ionogel 404% 8940 2.73(0-10%)

0.67(10-200%)
This
work
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94 Table S5. Comparison of sensing performance of gel-based flexible strain sensors.
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