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Figure S1 UV spectra of unloaded mucosome suspension (red), ciprofloxacin-loaded mucosomes (blue), and free ciprofloxacin solution (green) (A). The dashed line indicates the wavelength (324 nm) corresponding to the absorption peak used for quantification via calibration curve (B). 

FIGURE S2
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Figure S2. Weight distributions of the radius of gyration (black) and of the hydrodynamic radius (red), and number distribution of the radius of gyration (grey). Note that DLS measurements of mucosomes with FITC could be affected by potential interference between the DLS laser (532 nm) and the FITC emission (518 nm). n=3 measurements on the same sample.

FIGURE S3
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Figure S3 Agar diffusion test. The inhibition radius of ciprofloxacin-loaded mucosomes, freeze-dried and resuspended ciprofloxacin-loaded mucosomes, and free ciprofloxacin against P. aeruginosa (a), b), and c), respectively) and S. aureus (d), e), and f), respectively).

FIGURE S4

[image: ]
Figure S4 Dose-dependence experiment to test the efficacy against planktonic cultures of P. aeruginosa and S. aureus. a) The viability of P. aeruginosa decreases as a function of the antibiotic concentration. No significant differences in terms of efficacy were reported between the treatment with ciprofloxacin-loaded mucosomes and free ciprofloxacin. b) S. aureus viability as a function of the antibiotic concentration. The use of mucosomes enhances the activity of ciprofloxacin and allows to reduce the minimum inhibitory concentration up to 0.5 𝝁g/ml. Moreover, at a ciprofloxacin concentration equal to 512 𝝁g/ml mucosomes further enhance the activity of ciprofloxacin and reduce by 8 times the residual viability of S. aureus. In both panels the data reported as “mucosomes + ciprofloxacin [corrected]” refers to an adjustment that was made aiming to consider the actual ciprofloxacin amount to which bacteria were exposed, based on release kinetics from mucosomes. These data were obtained by multiplying the nominal concentration of ciprofloxacin for the average percentage of drugs released from mucosomes in 24 hours. In each panel, the dashed red lines highlight the treatment concentrations featured in Figure 2, while the dashed green lines highlight the treatment concentrations displayed in Figure 3. 


FIGURE S5 
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Figure S5 Crystal violet assay for biofilm formations detection. P. aeruginosa PAO1 and S. aureus ATCC25923 were seeded for 24 h at 37°C in biofilm condition. The biomass quantification has been determined through crystal violet assay, indicating that P. aeruginosa biofilm produced a lower biomass compared to S. aureus’s. Bars indicate the average of the absorbance measured at 590 nm of replicates (n = 3) ± standard deviation (SD). Statistical analysis through the unpaired t-test, indicated significant differences between the two bacterial biofilm biomasses (p < 0.05).  
























FIGURE S6
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Figure S6 Confocal laser scanner microscope (CLSM) representative images of bacterial cells differently treated in pre-biofilm conditions. Orthogonal CLSM projections of P. aeruginosa PAO1 (a-d) and S. aureus ATCC 25923 (e-h) preformed biofilms upon treatment with ciprofloxacin (free and loaded in mucosomes) and with empty mucosomes. Live cells were stained in green by SYTO 9 and dead cells stained in red by propidium iodide. Images show biofilm matrix in cyan. Images acquired at 63× magnification (scale bar: 50 µm). 

FIGURE S7[image: ]
Figure S7 CLSM representative images of bacterial cells differently treated in post-biofilm conditions. Orthogonal CLSM projections of P. aeruginosa PAO1 (a-d) and S. aureus ATCC 25923 (e-h) post biofilms upon treatment with ciprofloxacin (free and loaded in mucosomes) and with empty mucosomes. Live cells were stained in green by SYTO 9 and dead cells stained in red by propidium iodide. Images show biofilm matrix in cyan. Images acquired at 63× magnification (scale bar: 50 µm). 


FIGURE S8
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Figure S8 Hemolytic activity. Growth on blood agar of (A) P. aeruginosa PAO1 and S. aureus ATCC 25923 strains showing no hemolysis. (B) Empty mucosomes and mucosomes + ciprofloxacin were inoculated on agar blood and showed no hemolysis. (C) OD measurements at 405 nm (Y-axis) of free hemoglobin in 1% erythrocyte solution of pooled blood deriving from 2 healthy donors, incubated for 60 min at 37 °C with PBS 1X (negative control), 10% Triton X-100 (positive control), and mucosomes (empty and ciprofloxacin loaded) at different concentrations (512, 64, 32, 16, 0.5, 0.25 µg/ml). The dots indicate the average values from replicates (n =3) ± standard deviation (SD). 

















FIGURE S9
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Figure S9 Controls used to evaluate the co-localization of FITC-loaded mucosomes and bacteria in a 3D model of mucosal infection. a) Image acquired for a non-infected gel that was only seeded with FITC-loaded mucosomes; no aggregation of nanoparticles is observed. In the images acquired for gels infected with b) P. aeruginosa and c) S. aureus and subsequently stained with free FITC no co-localization between the dye and the bacteria was observed.
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