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[bookmark: _Hlk217240708]Materials and methods
1. Calculation of average pore size, porosity and pore size distribution.
The internal pore morphology of the freeze-dried hydrogels was observed by SEM. The average pore size, pore size distribution and porosity were calculated by ImageJ software (National Institutes of Health, USA). Pore diameters were determined from the equivalent circular diameter in ImageJ. The pore size distribution was summarized as a histogram. The porosity was calculated as the area fraction of pores (Ap) within the total analyzed area (At), defined as:
Porosity (%) = Ap/At × 100 %                              Eq (S1)

2. Calculation of crystallinity.
The crystallinity (Xc) was calculated by area under the curve of characteristics peak. The peak deconvolution was performed using Origin 2026 software (OriginLab, USA). The integrated area of crystalline peaks was Ac and the total integrated area under XRD curve was At. The degree of crystallinity was calculated using the area method:
Xc (%) = Ac/At × 100 %.                                   Eq (S2)

3. Swelling measurement of hydrogels.
The swelling behavior of the hydrogels was evaluated in PBS. Briefly, each hydrogel sample was weighed to record the initial mass (W0), then immersed in PBS at 37 °C. After 1, 2, 3, 4, 5, 6, 8, 12 and 24 hours, the surface liquid was removed, and the samples were immediately weighed to obtain the swollen mass (Wt). The swelling ratio was calculated as:
Swelling ratio (%) = Wt/W0 × 100 %                       Eq (S3)





Results

Table S1
Table S1. The average pore size and porosity of hydrogels.
	Hydrogel
	Average pore size (μm)
	Porosity (%)

	PVA
	14.87
	66.87

	PT
	50.32
	73.69

	PTS
	19.45
	62.78

	PTC
	24.2
	72.29

	PTCS
	50.35
	77.68


 

Table S2
Table S2. The crystallinity rate of hydrogels.
	Hydrogel
	Crystallinity rate (%)

	PVA
	67.05

	PT
	58.90

	PTS
	46.86

	PTC
	44.36

	PTCS
	40.55
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Fig. S1
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[bookmark: _Hlk217308134]Fig. S1. The pore size distribution of hydrogels. (A) The pore diameter distribution of PVA. (B) The pore diameter distribution of PT. (C) The pore diameter distribution of PTC. (D) The pore diameter distribution of PTS. (E) The pore diameter distribution of PTCS.







Fig. S2
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[bookmark: _Hlk217307952]Fig. S2. The swelling ratio of hydrogels at 1, 2, 3, 4, 5, 6, 8, 12, and 24 hours.
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