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Chromatographic analysis of the flaxseed ethanolic extract (FEE) 
	FEE components were identified by high performance liquid chromatography (HPLC, Aiglent Technologies, Agilent 1260 series, Waldbronne, Germany). The Eclipse C18 column (4.6 mm × 250 mm i.d., 5 μm) was used for the separation process. The mobile phase included deionized milli-Q water and 0.05% trifluoroacetic acid dissolved in acetonitrile. The separation program was designed to mix the mobile phase components as follows: 82% water at 0 min, 80% water from 0 to 5 min, 60% water from 5 to 12 min, 82% water from 12 to 15 min, and 85% water from 15 to 16 min. Phenolic compounds were identified based on their UV spectra and their retention times within the chromatographic column. About 10 µL of FEE dissolved in the mobile phase was injected. The detector wavelength was set at 280 nm and the temperature at 35 °C. 
Separation and identification of compounds in the FEE
The PuriFlash 4100 system, with the Interchim software 5.0 (Interchim; Montluçon, France) and a PDA-UV-Vis detector 190-840 nm, was used for the preparative separations of the FEE (1 g) components. The separation was carried out using a C18-HP column (30 µm). The mobile phase consisting of 1% formic acid (A) and acetonitrile (B) was programmed for a gradient elution. Fifty fractions were obtained and were inspected by paper chromatography 1MM (CPP IMM) with butanol: acetic acid: water (4:1:5) and 15% acetic acid as running system. Similar fractions were combined and resulted in seven sub-fractions (A–G). These sub-fractions were further purified using a Sephadex LH-20 column and eluents with different polarities. 10 compounds were isolated, structurally elucidated and identified based on their physical, chemical, chromatographic and spectral data (UV, NMR, and MS) [6–8]. 
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Figure S1: (a) Preparation of the electrospinning solutions. (b) Nanofiber fabrication by electrospinning.

















Table S1: Electrospinning solution composition and processing parameters.
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	Electrospinning solution composition and processing parameters

	
	PVA 
(g) 
	Flaxseed extract
 (g)
	Citric acid 
(g)
	Water 
(mL)
	Applied voltage (kV)
	Flow rate (mL/h)
	Tip to collector distance (cm)

	PVA
	1.275
	0
	0.225
	13.5
	28
	1.2
	12.5

	P90/E10
	1.125
	0.15
	0.225
	13.5
	29
	1.1
	12.5

	P80/E20
	0.975
	0.3
	0.225
	13.5
	29.5
	0.9
	12.5

	P70/E30
	0.825
	0.45
	0.225
	13.5
	30
	0.7
	12.5
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Table S2: Physical characteristics of the prepared nanofiber scaffolds.
	Nanofiber 
scaffolds
	Physical characteristics 

	
	Fiber diameter
(nm)
	Water contact angle (◦)
	Weight loss upon immersion in water (%)
	Swelling ratio after 48 h (%)

	PVA
	252 ± 62
	26.0 ± 1.6
	100% after 2 days
	1371 ± 127

	P90/E10
	276 ± 124
	34.8 ± 0.9

	100% after 6 days
	1102 ± 107

	P80/E20
	326 ± 104
	38.0 ± 1.4
	100% after 6 days
	831 ± 89

	P70/E30
	435 ± 119
	45.9 ± 0.6

	100% after 7 days
	702 ± 74








Table S3: Young’s modulus, elongation at break (%), and contact angle of the fabricated nanofibers.
	Sample
	Young’s modulus (MPa)
	Elongation at break (%)
	Contact angle 
(θ)

	PVA 
	310 ± 41
	13.2 ± 1.3
	25.9 ± 1.3

	P90/E10
	1114 ± 127
	9 ± 1
	34.8 ± 0.9

	P80/E20
	1292 ± 159
	5 ± 0.4
	37.9 ± 1.3

	P70/E30
	4167 ± 391
	3 ± 0.3
	45.9 ± 0.6



Table S4: Hydrolytic degradation and swelling ratio of the fabricated nanofibers.
	Sample 
	Hydrolytic degradation (weight loss %)
	Swelling ratio (%)

	
	Day 1
	Day 2
	Day 3
	Day
4
	Day 5
	Day
6
	Day
7
	12 h
	24 h
	36 h
	48 h

	PVA
	64.3 ± 2.6 
	100.0
± 4.2
	-
	-
	-
	-
	-
	821 ± 71
	904 ± 86
	1130 ±105
	1371 ±127

	P90/E10
	43.5 ± 1.4
	68.8 ± 3.5
	81.6
±4.1
	89.1 ±6.0
	93.1 ±5.5
	100.0
±7.3
	-
	713 ±64
	781 ±83
	906 ±103
	1102 ±107

	P80/E20
	35.6 ± 2.6
	54.7 ± 3.1
	67.8 ±5.2
	82.0 ±7.5
	91.5 ±8.3
	100.0 ±9.8
	-
	593 ±61
	664 ±78
	738 ±84
	831 ±89

	P70/E30
	28.9 ± 2.1
	44 ± 3.8
	61.5 ±5.1
	79.1 ±5.1
	84.9 ±5.3
	92.4 ±7.3
	100 ±8
	421 ±39
	554 ±46
	591 ±61
	702 ±74








Table S5: MG-63 cell viability (%; MTT assay) after incubation with or without (control) flaxseed extract (E), PVA or extract-loaded PVA nanofibers at the indicated concentrations for 24 h.
	Condition
	Cell viability (%)

	Control (medium alone)
	100 ± 9.1

	E 25 µg/mL
	77.2 ± 9.6

	E 50 µg/mL
	84.6 ± 5.7

	E 100 µg/mL
	86.4 ± 6.5

	E 200 µg/mL
	93.9 ± 5.9

	E 400 µg/mL
	108 ± 7.1

	PVA 0.5 mg/mL
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	PVA 1 mg/mL
	74.5 ± 6.8

	P90/E10 0.5 mg/mL
	78 ± 6.5

	P90/E10 1 mg/mL
	85.9 ± 7.9

	P80/E20 0.5 mg/mL
	90.1 ± 5.2

	P80/E20 1 mg/mL
	97.1 ± 7.2

	P70/E30 0.5 mg/mL
	95.6 ± 5

	P70/E30 1 mg/mL
	102.6 ± 8.8



Table S6: Wound closure (%) in MG-63 cell cultures in the presence or not (control) of the indicated scaffolds.
	Condition
	Wound closure (%)

	
	24 h
	48 h

	Control
	42 ± 2.6
	58.6 ± 3.5

	PVA 0.5 mg/ml
	5.7 ± 0.5
	67 ± 3.2

	PVA 1 mg/mL
	34.8 ± 1.5
	69.9 ± 2.8

	P90/E10 0.5 mg/mL
	37.4 ± 3.2
	72.4 ± 3.5

	P90/E10 1 mg/mL
	32.8 ± 2.3
	74.7 ± 3.1

	P80/E20 0.5 mg/mL
	52.2 ± 3
	82 ± 5.3

	P80/E20 1 mg/mL
	54.4 ± 2
	95.5 ± 4.5

	P70/E30 0.5 mg/mL
	56 ± 4.6
	84.1 ± 2.8

	P70/E30 1 mg/mL
	57 ± 2.2
	97.7 ± 2.4



Table S7: Number of adherent MG-63 cells/section in the different conditions after crystal violet staining.
	Condition
	Number of adherent cells/section

	Control (medium alone)
	148 ± 24

	PVA
	206 ± 36

	P90/E10
	186 ± 31

	P80/E20
	159 ± 41

	P70/E30
	151 ± 29



Table S8: Fold change of RUNX2, OCN and COL1A1 gene expression (RT-qPCR) in MG-63 cells incubated with the indicated scaffolds relative to control (medium alone).
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	Fold change

	
	RUNX2
	OCN
	COL1A1

	PVA
	1.6 ± 0.2
	2.4 ± 0.4
	1.6 ± 0.2

	P90/E10
	25.4 ± 3.1
	8.2 ± 0.7
	8.7 ± 1.4

	P80/E20
	45.5 ± 5.4
	11.4 ± 1
	16.9 ± 2

	P70/E30
	106.8 ± 13.7
	16 ± 1.7
	25.9 ± 3



Table S9: Biological properties of the different nanofiber scaffolds (pristine PVA nanofibers vs PVA nanofibers loaded with the flaxseed extract).
	Nanofiber scaffolds
	MTT assay –
Cell viability (%)
	Cell migration assay – 
Wound closure (%)
	RT-qPCR assay – Fold
change
	Cell adhesion assay 
  – N. of adherent cells/section

	
	0.5 mg/ml
	1.0 mg/ml
	24 h
	48 h
	RUNX2
	OCN
	COL1A1
	

	
	
	
	0.5 mg/ml
	1.0 mg/ml
	0.5 mg/ml
	1.0 mg/ml
	
	
	
	

	PVA
	72.2
± 8.8
	74.5
± 6.8
	5.7 ± 2.6
	34.8 ± 1.5
	67 ± 3.2
	69.9 ± 2.8 
	1.6 ± 0.2
	2.4 ± 0.2
	1.6 ± 0.4
	206 ± 36

	P90/E10
	78 ± 6.5
	85.9 ± 7.9
	37.4 ± 3.2
	32.8 ± 2.3
	72.4 ±3.5
	74.5 ± 3.1
	25.4 ± 3.1
	8.2 ± 0.7
	8.7 ± 1.4
	186 ± 31

	P80/E20
	90.1 ± 5.2
	97.1 ± 7.2
	52.2 ± 3.0
	54.4 ± 2.0
	82.0 ±5.3
	95.5 ± 4.5
	45.5 ± 5.1
	11.4 ± 1.0
	16.9 ± 2.0
	159 ± 41

	P70/E30
	95.6 ± 5.0
	102.6 ± 8.8
	56.0 ± 4.6
	57.0 ± 2.3
	 4.1 ±2.8
	 97.7 ± 2.4
	106.8 ±13.7
	16.0 ± 1.7
	25.9 ± 3.0
	151 ± 29
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