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S1. Supplementary methods
S1.1. L929 cell culture and 24 h MTT assay. L929 mouse fibroblasts were cultured in DMEM supplemented with 10% fetal bovine serum and 1% penicillin/streptomycin at 37 °C in a humidified atmosphere containing 5% CO₂. For MTT analysis, 2 × 10³ cells were seeded per well in 96-well plates and allowed to attach for 24 h. The nanomaterial-derived test preparation was dissolved in DMSO and applied at 0.78, 1.56, 3.125, 6.25, 12.5, 25, and 50 µg mL⁻¹; the final DMSO concentration did not exceed 1%. After 24 h exposure, medium was removed and 10 µL MTT solution (5 mg mL⁻¹) in 100 µL medium was added. After 4 h incubation, the MTT solution was removed, formazan crystals were dissolved in DMSO, and absorbance was measured at 590 nm. Cell metabolic activity was calculated relative to the untreated control, which was defined as 100%.
S1.2. L929 scratch-migration assay. L929 fibroblasts were seeded in 6-well plates at 3 × 10⁴ cells per well and incubated for 24 h. A linear scratch was produced in the confluent monolayer using a 200 µL pipette tip. Detached cells were removed by PBS washing and fresh medium was added. The nanomaterial-derived test condition was applied for 24 h and then replaced with fresh medium. Images were acquired at 0, 24, and 48 h, and scratch areas were quantified using ImageJ.
S1.3. Data processing. MTT values in Table S1 are the mean 590-nm absorbance values supplied with the experimental calculation worksheet and the corresponding normalized percentages. Individual well-level absorbance replicates were not available in the supplied worksheet and are therefore not presented as raw replicates. For the scratch assay, residual scratch area was calculated relative to the corresponding 0 h area for each group. Scratch closure was calculated as: closure (%) = 100 - residual scratch area (%). The scratch comparisons are reported descriptively; no formal inferential statistical test is presented.
Table S1. Mean absorbance at 590 nm and normalized L929 metabolic activity after 24 h exposure to the nanomaterial-derived test preparation.
	Concentration (µg mL⁻¹)
	Mean A590
	Metabolic activity (%)

	Control
	1.0963
	100.00

	0.78
	1.1280
	102.89

	1.56
	1.1050
	100.79

	3.125
	1.0990
	100.24

	6.25
	1.1003
	100.36

	12.5
	1.1260
	102.71

	25
	1.1107
	101.31

	50
	1.1733
	107.02


Note: The untreated control was normalized to 100%. Values above 100% indicate preserved or slightly increased MTT-reducing metabolic activity relative to the untreated control and should not be interpreted as direct evidence of cell proliferation.

Table S2. ImageJ-derived scratch area measurements and calculated residual scratch area and scratch closure.
	Group
	Time (h)
	ImageJ area (a.u.)
	Residual scratch area (%)
	Scratch closure (%)

	Control
	0
	35658
	100.00
	0.00

	Control
	24
	26596
	74.59
	25.41

	Control
	48
	12576
	35.27
	64.73

	Nano
	0
	39808
	100.00
	0.00

	Nano
	24
	8979
	22.56
	77.44

	Nano
	48
	1110
	2.79
	97.21


Note: Each group's 0 h scratch area was set to 100% for within-group normalization. The values correspond to the ImageJ measurements used to generate the descriptive scratch-closure results reported in the main manuscript.
S2. Key derived values used in the main manuscript
At 24 h, the residual scratch area was 22.56% for the nanomaterial-treated condition and 74.59% for the untreated control, corresponding to 77.44% and 25.41% scratch closure, respectively. At 48 h, the residual scratch area was 2.79% for the nanomaterial-treated condition and 35.27% for the untreated control, corresponding to 97.21% and 64.73% scratch closure, respectively.
[bookmark: _GoBack]The small differences between these calculated values and rounded values reported in the manuscript (e.g., 77.5% and 97.2%) arise from rounding.
