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Figure S1. Images of nanoparticles with different Fe3+ concentrations.
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Figure S2. FTIR spectrum of Cur, SF@NP-Cur scaffold (SF@NP2), and SF@NP1 scaffold (SF@NP1).
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Figure S3. Strain sweep of a) 10% SF hydrogel and b) 15% SF hydrogel.
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Figure S4. The deswelling behavior of SF@NP-Cur scaffold under NIR irradiation in PBS.
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[bookmark: OLE_LINK222]Figure S5. The degradation curve of SF@NP-Cur hydrogel scaffold under physiological conditions.
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Figure S6. a) Release curves of Fe iron from NP-Cur nanoparticles. b) Release curves of Cu iron from NP-Cur nanoparticles. 
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Figure S7. NP-Cur catalyzed the decomposition of hydrogen peroxide.
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Figure S8. Real-time infrared thermal imaging pictures of NP-Cur with different Fe3+ contents.
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Figure S9. Antibacterial performance of nanoparticles with different Cu2+ concentrations.
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Figure S10. The effect of NIR on the skin around the treated wound.
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Figure S11. a) Representative macroscopic images of full-thickness wounds in each group at 0, 3, 6, 9 days after CCCP application. b) Quantitative analysis of wound closure rates in each group over 9 days.
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Figure S12. Toxicity assessment of the SF@NP2+NIR treatment on the main organs of SD rats.
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Figure S13. a) Iron contents in the liver and kidneys of rats after treatments. b) Copper contents in the liver and kidneys of rats after treatments.
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Figure S14. The living imaging result for the wound covered with the hydrogel scaffold, and the isolated organs of heart, liver, spleen, lung, and kidney from rats after different treatments. The harvested organs were sectioned for the better observation.
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Figure S15. The quantitative analysis of wound exudate pH in Control and SF@NP2+NIR group after 6 days of treatments.


[image: 3D 打印双金属交联水凝胶治疗糖尿病创面-20251108_22]
[bookmark: OLE_LINK2]Figure S16. a) Representative immunohistochemical images of CD4 and CD8 after 12 days of different treatments. b, c) Quantitative analysis of CD4 and CD8 levels after 12 days of different treatments. *: compared with the control group.
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Figure S17. The feedback loop of wound healing mediated by SF@NP-Cur scaffold with NIR.



[bookmark: OLE_LINK6]Table S1 Comparison of different reported hydrogels
	Composition
	Functions
	Applications/ 
improvements
	Reference

	SF@NP-Cur (this study)
	NIR response, ROS clearance, metabolic reprogramming, immune regulation
	Adapting to multiple pathologies,
multi-mechanism synergy,
Drug delivery,
Wound healing
	—

	CG-Cu2+0.5-DG10/MAP
	Rapid anti-inflammatory, antibacterial, strong skin adhesion 
	burns and infected wounds
	[1]

	FeCl₃/OPD/PEO NH
	ROS scavenging, hemostasis, tissue adhesion
	burn wounds healing
	[2]

	ALG-DETA/NO 
	Antibacterial effect, reduction inflammation, 
	MRSA-infected wounds 
	[3]

	PAHT 
	High toughness, anti-swelling mechanical properties, antibacterial, antioxidant
	Infect wounds/inhibit scar formation
	[4]

	Tsg-THA&Fe 
	antibacterial, anti-inflammatory, hemostatic
	Common wounds
	[5]

	PA-CCB

	Self-healing, antibacterial, antioxidant
	Infected/diabetic dynamic wounds

	[6]


[bookmark: OLE_LINK3][bookmark: OLE_LINK4]CG: Cationic guar gum; DG: Dipotassium glycyrrhizinate; MAP: Mussel adhesive protein; OPD: Oxidized pectin; PEO NH: Naphthoate hydrazide terminated PEO; ALG-DETA/NO: Diethylenetriamine/N-diazeniumdiolates-doped alginate; Tsg: Tilapia skin gelatin; THA: 2,3,4-trihydroxybenzaldehyde; PA: polydopamine nanoparticles; CCB: Cationic guar gum-chitosan-boric acid;
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