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S.1. Size Diameter of Na:TisO13

Particles obtained by sol-gel method were observed in a scanning electronic microscopy analysis
(VEGA3 TESCA) with acceleration voltage of 5-10 kV. Size diameter mean is 3.3095 um and standard
deviation is 3.069 of a n = 20. Figure S1.

20 um EHT =10.00 kV Signal A = SE1 Mean’ 3.095
WD = 9.0mm Maa= 150K X Rine 10

Figure S1. Size particle means in a SEM photomicrograph and respective length distribution graph



S.2. Viscosity Study

The viscosity of several systems was observed through time. Polycaprolactone (PCL) at
10% w/w was dissolved in different solvents that were reported as substances with the
capability to dissolve PCL, furthermore possessed good conductivity for electrospinning
technique as is observed in Table S1. Systems were elected according to those suggested by
the spinnability-solubility map of Luo and cols [1]. Different solvent were studied to observe
spinnability and thinner fibers diameter.

Table S1. Solvent properties.
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S.3. Aging Studies

Viscosity studies were assessed to obtain information about viscosity through time. The results
show that acetone system exhibits a more uniform viscosity during the study (Figure 51). However
the evaporation rate makes the system unstable, during all process, the system requires the addition
of acetone trying to maintain concentration. The systems AA-FA and Chloroform observed
pronounced curves due to pellet dissolution in the solvent meanwhile acetone spends at least five
hours. Chloroform shows the highest viscosity even at the end of the compilation, AA-FA shows a
higher viscosity than acetone and results stable through the experiment. The recommendation to
select solvents different to Chloroform is using immediately when a homogenous solution is obtained
because viscosity will drop down drastically. Viscosity, one of the principal parameters for getting a
proper diameter size and reproducibility.


https://paperpile.com/c/Zy2F9k/GMrk
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Figure S2. Viscosity behavior through time, 10%PCL in solvent w/w. All concentration content was adjusting
during the study.

Table S2. Electrospun parameters (Applied Electric Voltage and Distance between collector and needle),
polymer concentrations, micro-nanoparticles concentrations.

Distance Between the

Voltage Polycaprolactone (PCL) Ag, TiOz and Flow Rate
(kV) Collector and the (% wiw) Na:TisOrs (% wt) (ml/h)
Needle (cm)
12.5 8.5 5 1 1
15 13.5 10 2

17.5 15




S.3. Microscopy Analysis of Different Solvent Systems

SEM micrographs are shown in Table S2; images indicates all systems were capable of obtaining
fine fibers, without bead formation. In the table, electrospinning parameters are displayed for each
sample. The percentage of PCL in a solvent was fixed at 10% w/w. Dissolution time to achieve
homogeneity, reproducibility, and handling was evaluated to attain a stable system for particle
addition. The thinnest diameter was obtained for FA-AA system at 10% PCL w/w (0.35 pm), and a
narrow dispersion was displayed by AA-FA 1:3 (0.41-1.20 um). Although best results could be
reached with FA-AA, Chloroform system is highly stable due to its low volatility furthermore
dissolving time was shorter than other solvents as could be studied in the viscosity analysis section.
Acetone system inconvenience was a rapid rate of evaporation that changes viscosity drastically in a
shorter lapse (approx. 15 minutes). A-FA system shows the slowest evaporation rate, samples
displays fibers interconnected and losing their form merging with other fibers.

Table S3. Morphology and diameter fiber at different parameters.

Distance/ Diameter
System Conc. Voltage Rate Morphology —504x Measurements Average

10% 8.5 cm/

FA-AAL3 0 oy 2ml/h 0.24-2.40
15% 8.5 cm/
AFA1S LY oy 2ml/h 0.31-1.99
(o)
AFA13 5% 8.5 cm/ 2ml/h 0.59-3.58

PCL 10kV
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Table S3 Con.

System Conc. Distance = Rate Morphology
0,

15% PCL 8.5cm/ 5ml/

Chloroform /1% 20KV h
Na2Ti6O13
10% PCL/ 8.5cm/ 0.5

Chloroform TiO: 18V mlh
10% PCL 8.5 cm/ 2

Chloroform /Ag 20KV ml/h

Measures

Diameter
Average

| wo: 19.95 mm uil
i | semMmAG: 100kx  Sopm
View fleid: 208 ym | View fleld: 208 ym

3.01-4.98

0.76-0.94

0.59-3.58
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Figure S3. DSC of electrospun membranes of (a) PCL, (b) PCL/Ag, (c) PCL/TiOz, and (d) PCL/Na:TisO1s

In this image melting point displacement was observed, particle reinforcement beat down the
melting point due to metallic and semiconductor particles.
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Figure S4. Mechanical performance of electrospun membranes of (a) PCL, (b) PCL/Ag, (c) PCL/TiO 2 and (d)
PCL/Na 2Ti 6O 13. Mechanical characteristics are shown in figure S4b, ¢, and d developed a better performance
than a. 54b increase maximum strength and 200% of strain. A fragile behavior was evolved by PCL/TiO 2 and
the best strength (~6 MPa) while observed the maximum strain of the system.



Fluorescent field

Figure S5. Microscopic observations for NIH-3T3 cells in PCL/NazTi ¢O13, stained with DAPI, objective 32x. (a)
PCL/ Na 2Ti 6013 in brightfield illumination, (b) PCL/Na 2Ti¢O13 in a fluorescent field and (c) Merge of both.

(d) (e)

Figure S6. Microbiological assay. (a) PCL fibers without treatment of UV light, (b) PCL fiber with Ag and (c)
PCL fiber with TiO:z and (d) PCL fiber with Na2Ti¢O1s.



Figure S6 showed antibacterial properties in S6c and S6d, this suggests that photocatalytic
characteristics played an important role in bactericide nature.
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