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Table S1. The composition of PAM-Fe3O4 magnetic hydrogels.

Hydrogels AM  Fe;Os4+Water MBA  APS  TEMED Total
(g) (g) (g) (g) (uL) (g)
23 wt% PAM 0+23
23 wt% PAM-5 wt% Fe;04 6+17
23 wt% PAM-10 wt% Fe;0s 6.9 12+11 0.0153 0.0129 222 30
23 wt% PAM-15 wt% Fe;0, 18+5
18.4 wt% PAM 0+30.5
18.4 wt% PAM-5 wt% Fe304 7.5+23
18.4 wt% PAM-10 wt% Fe304 6.9 15+15.5 0.0153 0.0129 222 37.5
18.4 wt% PAM-15 wt% Fe304 22.5+8
13.8 wt% PAM 0+43
13.8 wt% PAM-5 wt% Fe;04 10+33
13.8 wt% PAM-10 wt% Fe3O4 6.9 20+23 0.0153 0.0129 222 50
13.8 wt% PAM-15 wt% Fe304 30+13

Figure S1. The SEM images of (a-b) SEM images of 25 wt% Fe3O4 dispersion, (c-d)
TEM images of 25 wt% Fe3O4 dispersion.
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Figure S2. (a) Particle size distribution of Fe3O4 in 25 wt% Fe3O4 dispersion, (b) Zeta
potential of 25 wt% Fe304 dispersion.
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Figure S3. The swelling ratio versus time curves of PAM-Fe;O4 magnetic hydrogels
with different concentrations at different times.
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Figure S4. Tensile cycling experiment of PAM-Fe;O4 magnetic hydrogels. (a) Tensile
cycling experiments of 23 wt% PAM-10 wt% MH under different strains, (b) tensile
cycling experiment of 23 wt% PAM-10 wt% MH at 400% strain for 10 times, (c) 23
wt% PAM-10 wt% MH, 18.4 wt% PAM-10 wt% MH, 13.8 wt% PAM-10 wt% MH
were cycled once at 400% tensile strain.
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Figure S5. Energy dissipation of the stretching cycle of PAM-Fe;Os magnetic
hydrogels. (a) Energy dissipation of 23 wt% PAM-10 wt% MH during stretching



cycles under different strains, (b) energy dissipation test of 23 wt% PAM-10 wt% MH
after 10 stretching cycles at 400% strain, (c) energy dissipation of 23 wt% PAM-10 wt%
MH, 18.4 wt% PAM-10 wt% MH, 13.8 wt% PAM-10 wt% MH after one cycle at 400%
tensile strain.
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Figure S6. Compression cycle of PAM-Fe3O4 magnetic hydrogels. (a) Compression
cycles of 23 wt% PAM-10 wt% MH under different strains, (b) energy dissipation of
23 wt% PAM-10 wt% MH during compression cycle under different strains.

Table S2. 3D printing parameters of PAM-Fe;04 magnetic hydrogels.

Hydrogel Printing Printing  Printing Model size Printing
structures needle pressure speed layers
Square frame I0mm X 10 mm 20 layers
Triangular inner
pyramid diameter of 0.1 MPa 15mm/s 20mm X 20 mm 20 layers
0.41 mm
mesh structure 20 mm X 20 mm 15 layers

25mm X 25 mm 10 layers




