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Figure S1. The mechanical properties of different hydrogels. (a)-(c) Photographs of finger
compression; (d)—(f) Photographs of stretched hydrogels.
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Figure S2. Storage modulus (G') and loss modulus (G") of original PAAm-CS hydrogel and hydrogels
soaked in NaOH or NaCl solution, respectively.
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Figure S3. (a)—(d) The shape recovery procedures of PAAm-CS hydrogels with different temporary
shapes in 100 mM HCI; (e) The shape recovery ratio as a function of time in 100 mM HCI.

—~100

80

60

40f

Shape recovery ratio(%

Time (min)

Figure S4. (a)—(d) The shape recovery procedures of PAAm-CS hydrogels with different temporary
shapes in deionized water; (e) The shape recovery ratio as a function of time in deionized water.
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Figure S5. (a) The shape memory behavior based on the CS chain-entanglement induced by various
saturated saline solutions. All the dashed lines indicate the temporary shape hydrogel will be
recovered in the deionized water; (b) The shape fixity ratios based on the CS chain-entanglement as
a function of saturated saline solutions.
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Figure S6. The recovery processes of the PAAmM-CS hydrogel in deionized water, in which the
temporary shapes are fixed by different saturated salt solutions.

Figure S7. The recovery procedures of the PAAm-CS hydrogel with different stimuli. (a) The
temporary shape was fixed by CS physical microcrystal crosslink interaction and the shape recovery
is induced by HCI (100 mM); (b) The temporary shape was fixed by CS chain-entanglement crosslink
interaction and the shape recovery is carried out in deionized water.
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Figure S8. Cycled multiple shape memory behavior of the PAAm-CS hydrogel via CS physical
microcrystal crosslink interaction. NaOH solution (75 mM) and HCI (100 mM) were used for shape

memory and shape recovery procedures, respectively.
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Figure S9. Cycled multiple shape memory behavior of the PAAm-CS hydrogel via CS chain-
entanglement crosslink interaction. Saturated NaCl solution and deionized water were used for shape

memory and shape recovery procedures, respectively.

N

0 min 1 min 3 min ~ 10 min

Figure S10. The shape recovery procedures of the triple-shape memory hydrogel in HCI solution (100 mM).
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Firgure S11. Cycled triple shape memory behavior of the PAAm-CS hydrogel. The straight stripe of
hydrogel was dyed in pink and green at the ends. The pink end of the temporary shape was fixed by
NaOH solution (75 mM) with Imin and the green end was fixed by saturated NaCl within 2 min.
When the hydrogel stripe was immersed in the HCI solution (100 mM), the temporary shape could

be recovered to its original shape.



