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Figure. S1 Interfacial and degradation properties of PC-based nanofiber membranes: (a) The diameter distribution of the PC-based nanofibers; (b,c) Particle size distribution of BPNSs and PDA@ZnO as determined by dynamic light scattering (DLS); (d) The cumulative Zn2+ release profiles of the PCZ and PCPZ were measured on days 1 to 21; (e) Degradation profiles of PC, PCB, PCPZ and PCBPZ nanofiber membranes; (f) Degree of swelling (%) of nanofiber mats with different weight ratios. 
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Figure. S2 Transcriptomic analysis of L929 cells treated with PCBPZ nanofiber membranes. (a) Bar chart showing the number of significantly upregulated (red) and downregulated (blue) genes between the PCBPZ and NC groups; (b) Volcano plot illustrating differentially expressed genes (DEGs) between the two groups. A total of 2,720 DEGs were identified, including 767 upregulated and 1,953 downregulated genes (|log₂Fold Change| > 1, p < 0.05). Representative genes with the most significant expression changes are labeled.










Table1: Primers used for qRT-PCR
	Primer
	Sequence (5'-3')

	CD206-F
	AGCCAACACCAGCTCCTCAAGA

	CD206-R
	CAAAACGCTCGCGCATTGTCCA

	CD86-F
	CCATCAGCTTGTCTGTTTCATTCC

	CD86-R
	GCTGTAATCCAAGGAATGTGGTC

	IL-10-F
	TCTCCGAGATGCCTTCAGCAGA

	IL-10-R
	TCAGACAAGGCTTGGCAACCCA

	IL-Iβ-F
	CCACAGACCTTCCAGGAGAATG

	IL-Iβ-R
	GTGCAGTTCAGTGATCGTACAGG

	iNOS2-F
	GCTCTACACCTCCAATGTGACC

	iNOS2-R
	CTGCCGAGATTTGAGCCTCATG

	TNF-α-F
	CTCTTCTGCCTGCTGCACTTTG

	TNF-α-R
	ATGGGCTACAGGCTTGTCACTC

	GAPDH-F
	GTCTCCTCTGACTTCAACAGCG

	GAPDH-R
	ACCACCCTGTTGCTGTAGCCAA



Table 2: NIR Irradiation Parameters
	Parameter
	Value

	Wavelength
	808 nm

	Power density
	1.0 W/cm2

	Spot diameter
	0.9 cm (area ≈ 0.64 cm2)



Table 3: Photothermal Performance of PCBPZ Under Different Power Densities
	Power density
	Temperature at 5 min

	0.50 W/cm2
	42.2 ℃

	0.75 W/cm2
	46.2 ℃

	1.00 W/cm2
	60.7 ℃

	1.25 W/cm2
	79.7 ℃



Table 4: Photothermal Heating Kinetics of Different Nanofiber Formulations (1.0 W/cm2) (Temperature rise at 0–120 s)
	Time (s)
	PC
	PCB
	PCPZ
	PCBPZ

	0
	22.0
	22.0
	22.0
	22.0

	10
	22.1
	33.6
	29.3
	38.9

	20
	22.2
	40.3
	33.5
	45.1

	30
	22.3
	45.8
	37.8
	52.4

	40
	22.4
	49.1
	40.5
	54.1

	50
	22.3
	51.7
	41.5
	56.2

	60
	22.4
	52.6
	42.4
	57.2

	70
	22.1
	52.9
	43.2
	58.0

	80
	22.4
	53.5
	43.8
	58.9

	90
	22.2
	53.5
	44.6
	58.7

	100
	22.1
	53.4
	44.9
	58.9

	110
	22.3
	53.5
	44.8
	58.8

	120
	22.2
	53.6
	44.9
	58.9



[bookmark: _Hlk217918141]Table 5: Fiber Morphology and Water Contact Angle
	Group
	Fiber diameter (nm)
	Contact angle

	PC
	198 ± 39.56
	54 ± 4

	PCB
	245 ± 31.72
	60 ± 8

	PCPZ
	247 ± 38.64
	42 ± 2

	PCBPZ
	287 ± 29.12
	56 ± 3.5



Table 6: Zn2+ Release Profile (μg/mL) of PCBPZ group
	
	pH 7.4
	pH 6.5
	pH 5.5

	Day 1
	3.93
	3.86
	7.37

	Day 3
	3.96
	4.36
	8.74

	Day 7
	4.45
	5.08
	10.22

	Day 11
	4.93
	5.54
	11.45

	Day 14
	5.20
	5.94
	11.86

	Day 21
	5.88
	6.91
	12.58



Table 7: Antibacterial Efficacy
[bookmark: OLE_LINK1]3 min survival (%)
	Group
	MSSA
	MRSA
	E. coli

	NC
	99.0
	95.0
	97.3

	PC
	76.0
	94.0
	71.3

	PCB-NIR
	47.7
	62.3
	51.7

	PCPZ
	67.0
	82.0
	58.3

	PCBPZ-NIR
	0.33
	2.33
	1.0



5 min survival (%)
	Group
	MSSA
	MRSA
	E. coli

	NC
	98.8
	95.2
	96.6

	PC
	75.1
	88.3
	69.1

	PCB-NIR
	38.2
	51.7
	40.5

	PCPZ
	55.4
	72.6
	47.2

	PCBPZ-NIR
	0.28
	0.67
	0.86



Table 8: Biofilm Damage Rate
	Strian
	NC
	PC
	PCB-NIR
	PCPZ-NIR
	PCBPZ-NIR

	ATCC25923
	4.0
	13.3
	59.3
	51.0
	97.7

	ATCC43300
	3.0
	10.7
	48.0
	45.0
	96.3

	ATCC25922
	3.3
	5.3
	41.0
	44.3
	98.3
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