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Table S1: Significance results of the most suitable mathematical models found after 
ANOVA for each dependent variable (Software Design-Expert 11.1.0 © 2018 Stat-Ease) 

 
Dependent Variables Mathematical Model Significance (P)* 

Emulsification rate (%) Quadratic > 0.05 
Size (nm) Quadratic > 0.05 

PDI Average > 0.05 
Viscosity (cP) Linear (log) < 0.05 

pH Interaction of two factors > 0.05 
Cost ($/Kg) Linear < 0.05 

 
 
Table S2: Experimental data obtained after preparing the Nano-2 with the optimized 

composition and the statistical prediction given by the mathematical model 
 

Responses 
Mathematically predicted 

values 
Experimentally obtained 

values* 

Size (nm) 374 ± 26 369 ± 15 

PdI 0.284 ± 0.06 0.23 ± 0.04 

pH 5.6 ± 0.4 5.7 ± 0.2 

Viscosity (cP) 80 ± 3 79 ± 6 

Cost (U$) 192.85 ± 0.09 192.85 
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*Mean ± standard deviation from 3 independent experiments 
Table S3: Physical-chemical characterization of nanoemulsions 24 h after preparation 

and followed by preliminary stability test 
 

Characteristic 
Nanoemulsion 

Nano-1 Nano-2 

Collor White Light beige 

Viscosity (cP) 20 ± 3 79 ± 6 

Odor Characteristic Characteristic 

pH 
Pre stability test 5.4 ± 0.2 Pre stability test 5.7 ± 0.2 

Post  stability test 5.5 ± 0.3 Post  stability test 5.8 ± 0.3 

Size (nm) 
Pre stability test 130 ± 3 Pre stability test 363 ± 15 

Post stability test 130 ± 5 Post stability test 332 ± 14 

PDI 
Pre stability test 0.197 ± 0.025 Pre stability test 0.228 ± 0.040 

Post  stability test 0.210 ± 0.012 Post  stability test 0.185 ± 0.056 

 

 
 
 

Figure S1: 3D graphs (A) and response surface graphs (B) for viscosity versus 
concentration in (%) of factors H20 and H100. 
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Figure S2: Rheological behavior of preparations. In red, the viscosity values related 
to the increase in shear rate and in blue, values obtained after shear reduction. 

 
 
 

Figure S3: Representative images obtained by confocal microscopy of the uptake 
assay of the Nano 1 (left panel) and Nano 2 (right panel) formulations after 15 minutes of 
contact with HaCat keratinocyte cells (A) and NIH-3T3 fibroblasts (B). λexc/em = 477/512 nm 
for visualization of bodipy in green, λ exc/em = 405/413-472 nm for visualization of cell 
nucleus - DAPI in blue. 
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Figure S4: Representative images of graphic in Figure 10 obtained by histological images 
of human skin fragments after 7 days (D7) in culture, without ulcer (A), and with ulcer 
receiving 5 µl of daily treatments: Basal (B), NC (C), Nano-1 (D), and Nano-2 (E).  
 


