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Materials and methods 
 
Scaffold Biocompatibility by cell viability assay 
Following the sterilisation process by UV treatment (254 nm) for 2 hours (1 hour on each side) under a laminar fume 

hood), scaffold biocompatibility was performed by the indirect method by incubating P-PLA; P-PLA/Chi 0.5%; P-

PLA/Chi 1% or P-PLA/Chi 2% scaffolds in Dulbecco's modified Eagle's-high glucose medium (DMEM, Sigma Aldrich) 

supplemented with 10% (v/v) fetal bovine serum (FBS) (Euroclone, Celbar), 100 units per ml penicillin G, 100 μg/ml 

streptomycin (Euroclone, Celbar) and 2 mM L-glutamine (Euroclone, Celbar) for 72 hours (named scaffold medium). 

10×103 MC3T3-E1 cells were seeded into 96 well plates and growth in Dulbecco's modified Eagle's-high glucose medium 

(DMEM, Sigma Aldrich) supplemented with 10% (v/v) fetal bovine serum (FBS) (Euroclone, Celbar), 100 units per ml 

penicillin G, 100 μg/ml streptomycin (Euroclone, Celbar) and 2 mM L-glutamine (Euroclone, Celbar) at 37°C in a 



humidified atmosphere of 5% CO2 for 24 hours and then incubated with scaffold medium and growth for 24hours. 

Therefore, Alamar blue colorimetric assay (Thermo Scientific, Foster City, CA, USA) was performed by incubating cells 

with Alamar-Blue reagent solution (10% in culture medium) for 2 h in a humidified incubator (37°C; 5% CO2). 

Fluorescence intensity (λexc 530/25 nm and λemm 590/35 nm), which changes according to the degree of cell viability, was 

evaluated through a microplate reader (Synergy HT, Biotek, Winooski, VT, USA) and expressed as a viability percentage 

established cells growth with DMEM medium as control (100%).  
 

Scaffold Biocompatibility by fluorescence microscopy 
After 1, 7, 14 and 21 days of seeding, MC3T3-E1 cells grown in 3D conditions on each type of electrospinning device 

(PLA, PLA/Chi 0.5%; PLA/Chi 1%; PLA/Chi 2%; P-PLA; P-PLA/Chi 0.5%; P-PLA/Chi 1%; P-PLA/Chi 2%), were 

fixed with 3.7% formaldehyde for 10 minutes at room temperature. Subsequently, the samples were washed thoroughly 

with PBS (Phosphate Buffer Saline) and stained with DAPI (1:10.000 Sigma, Milan, Italy; blue nuclei) for 15 min at 

37°C. The samples were analyzed by fluorescence microscopy (Leica). PLA, PLA/Chi 0.5%; PLA/Chi 1%; PLA/Chi 2%; 

P-PLA; P-PLA/Chi 0.5%; P-PLA/Chi 1%; P-PLA/Chi 2% scaffolds without cells were used as a control to set the laser 

intensity. 

 

 

Results 
Scaffold Biocompatibility  
Scaffold biocompatibility was performed by indirect method by cell viability assay (Figure S1). After incubation with all 

the scaffold mediums (P-PLA; P-PLA/Chi 0.5%; P-PLA/Chi 1%; P-PLA/Chi 2%), cells showed good viability (viability 

of 108%, 98.5%, 97.5% and 100.7%, respectively), suggesting an excellent biocompatibility.  

 

 

Figure S1.  Alamar-Blue assay of MC3T3-E1 cells grown on P-PLA, P-PLA/Chi 0.5%, P-PLA/Chi 1%, P-PLA/Chi 2% 

medium for 24 hours. Cell viability was expressed as a percentage indicating the cells grown in DMEM as control (100%).  



Furthermore, scaffolds biocompatibility was further investigated by fluorescence analysis of MC3T3-E1 cells seeded on 

different types of scaffolds over time (1, 7, 14 and 21 days). After one day of seeding, cells grown on PLA electrospinning 

devices coated with different concentrations of chitosan (0,5%, 1% and 2%, respectively  PLA/Chi 0.5%; PLA/Chi 1% 

and PLA/Chi 2%) were attached to the samples (Figure S2, S3, S4 and S5). The cell densities increased in a time-

dependent way, suggesting that cells can proliferate on the scaffolds and colonize them.  

 

Figure S2. Fluorescence microscopy of MC3T3-E1 cells grown on PLA scaffolds for 1, 7, 14 and 21 days. Blue: nuclei, 

DAPI (a, a’, a’’, a’’’), light (b, b’, b’’, b’’’) and merge (c, c’, c’’, c’’’). Magnification 10X.  

 



Figure S3. Fluorescence microscopy of MC3T3-E1 cells grown on PLA/Chi 0.5% scaffolds for 1, 7, 14 and 21 days. 

Blue: nuclei, DAPI (a, a’, a’’, a’’’), light (b, b’, b’’, b’’’) and merge (c, c’, c’’, c’’’). Magnification 10X.  

 

 

Figure S4. Fluorescence microscopy of MC3T3-E1 cells grown on PLA/Chi 1% scaffolds for 1, 7, 14 and 21 days. Blue: 

nuclei, DAPI (a, a’, a’’, a’’’), light (b, b’, b’’, b’’’) and merge (c, c’, c’’, c’’’). Magnification 10X. 

 

Figure S5. Fluorescence microscopy of MC3T3-E1 cells grown on PLA/Chi 2% scaffolds for 1, 7, 14 and 21 days. Blue: 

nuclei, DAPI (a, a’, a’’, a’’’), light (b, b’, b’’, b’’’) and merge (c, c’, c’’, c’’’). Magnification 10X. 

 



The same trend was obtained following the cell colonization on P-PLA scaffolds coated with chitosan (0,5%, 1% and 2%, 

respectively P-PLA/Chi 0.5%; P-PLA/Chi 1% and P-PLA/Chi 2%) in which it was evident the increase of the blue 

fluorescence relative to cell nuclei over time (1, 7, 14 and 21 days) suggesting cell proliferation (Figure S6, S7, S8 and 

S9).  

Figure S6. Fluorescence microscopy of MC3T3-E1 cells grown on P-PLA scaffolds for 1, 7, 14 and 21 days. Blue: nuclei, 

DAPI (a, a’, a’’, a’’’), light (b, b’, b’’, b’’’) and merge (c, c’, c’’, c’’’). Magnification 10X. 

 

Figure S7. Fluorescence microscopy of MC3T3-E1 cells grown on P-PLA/Chi 0.5% scaffolds for 1, 7, 14 and 21 days. 

Blue: nuclei, DAPI (a, a’, a’’, a’’’), light (b, b’, b’’, b’’’) and merge (c, c’, c’’, c’’’). Magnification 10X. 



 

Figure S8. Fluorescence microscopy of MC3T3-E1 cells grown on P-PLA/Chi 1% scaffolds for 1, 7, 14 and 21 days. 

Blue: nuclei, DAPI (a, a’, a’’, a’’’), light (b, b’, b’’, b’’’) and merge (c, c’, c’’, c’’’). Magnification 10X. 

 

 

Figure S9. Fluorescence microscopy of MC3T3-E1 cells grown on P-PLA/Chi 2% scaffolds for 1, 7, 14 and 21 days. 

Blue: nuclei, DAPI (a, a’, a’’, a’’’), light (b, b’, b’’, b’’’) and merge (c, c’, c’’, c’’’). Magnification 10X. 

 


