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Section 1. Brightfield Microscopy
The fiber outer layer thickness, core diameter and total diameter were determined using
brightfield optical microscopy and listed in Table S1. It was possible to verify the production of

fibers with a coaxial structure, whether in the form of controls or the complete formulations.

Table S1. Fiber diameters determined from 5 images at 5x magnification in which 5 measurements

were performed per image, using ImagedJ software (averaging 25 measurements).

Fibers Shell diameter (um) Inner diameter (um) Total diameter (pm)
PCL 427 £ 4 - 427 £ 4
SA - 1117 1117
SA/CZ - 152 £ 4 152 + 4
PCL - SA 432 + 61 85+ 14 517 + 60
PCL - SA/CZ 528 + 80 84 + 22 613+ 79
PCL/CNFs 50 428 £ 2 - 428 £+ 2
PCL/CNFs 100 476 5 - 476 5
PCL/CNFs 150 495+ 3 - 495+ 3
PCL/CNFs 50 - SA 376 + 33 71+£10 447 + 35
PCL/CNFs 100 - SA 404 £ 45 109 + 19 513 +44
PCL/CNFs 150 - SA 426 + 88 129 + 40 554 + 120
PCL/CNFs 50 - SA/CZ 451+ 32 137+ 38 587 + 40
PCL/CNFs 100 - SA/CZ 470 £ 93 140 + 24 609 + 95
PCL/CNFs 150 - SA/CZ 492 + 63 1379 629 + 62

Section 2. ATR-FTIR

ATR-FTIR spectra analysis was performed on all fiber typologies, in which several
characteristic peaks were detected and listed in Table S2, confirming the presence of PCL and
SA on the fibers.

Table S2. List of characteristic peaks of PCL and SA detected by ATR-FTIR technique.

Wavenumber (cm-') Description of vibrations
=~ 3302 -OH groups
2940, 2870

1725 C=0 stretching vibrations

C-H stretching vibrations



1600, 1422 COO- group vibrations
1248, 1170 C-O-C vibrations

Figure S1 shows the ATR-FTIR data of the CNFs. This sample was completely ground together
with 1% dry KBr and pressed into a pellet about 1 mm thickness. This pellet was then analyzed
by IR transmission, noting that KBr is IR transparent, and the resulting spectra are shown in
figure S1. The peak between 1580 and 1650 cm-! can be attributed to the C=C stretching mode

associated with surface defects of nanofibers
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Figure S1. ATR-FTIR spectra of CNFs in the range of 4000-400 cm-".

Section 3. DSC
DSC measurements were conducted to evaluate the thermal behavior of the fibers. Various
temperatures were recorded, along with the different enthalpies for each characteristic peak.

The results are listed in Table S3.



Table S3. Main DSC thermal events (To onset temperature, Tp peak temperature, T, endset temperature, and AH enthalpy).
Endothermic lll (°C)

Endothermic | (°C)

Endothermic Il (°C)

Exothermic I (°C)

Exothermic Il (°C)

Exothermic Il (°C)

Fibers To Te T. AH To Te T. AH To To T. AH To To T. | AH | To To T. AH To To T. AH
(J/g) (J/9) (J/9) (J/g (J/g) (J/9)
)
PCL 517 | 59.75 | 65.38 | -62.74 | 3793 | 4133 | 4442 | -
7 6 0 1 559.4
9
SA 615 | 1053 | 147.4 | -34951 | — 2184 | 227.7 | 2366 | 724 | 2603 | 2905 | 3035 | 69.86 | 4250 | 437.6 | 4562 | 31.4
9 9 1 7 9 5 6 2 2 5 2 0 0 0
SAICZ 615 | 1085 | 152.8 | -252.561 | — 2218 | 2346 | 2440 | 57.9 | 2605 | 2935 | 306.7 | 59.97 | 4194 | 4411 | 4596 | 37.2
4 5 0 5 0 1 4 4 8 7 3 4 7 0
PCL-SA | 441 | 51.70 | 5559 | -34.15 | 3455 | 349.0 | 3581 | -56.76 | — 2341 | 2445 | 2482 | 217 | 4471 | 4501 | 4539 | 118 | —
9 9 4 7 4 6 7 0 0 1 9
PCL 405 | 46.05 | 4940 | -25.48 | 7855 | 1011 | 122.0 | -20.94 | — 2326 | 2484 | 2527 | 622 | 436.3 | 4407 | 4450 | 141 | —
SAICZ 9 5 8 9 2 6 0 4 2
PCL/ICNFs | 524 | 58.65 | 63.85 | -61.80 | 381.7 | 417.4 | 4473 | -
50 1 5 7 8 4345
8
PCL/ICNFs | 52.7 | 59.71 | 65.06 | -57.10 | 382.3 | 417.6 | 4468 | -
100 0 9 0 2 3933
2
PCL/ICNFs | 532 | 59.89 | 65.28 | -52.66 | 393.9 | 419.0 | 4446 | -
150 0 9 6 9 268.0
2
PCLICNFs | 443 | 51.99 | 55.76 | -27.62 | 59.34 | 75.89 | 1011 | -9.12 | 3465 | 354.0 | 379.6 | - 2290 | 2486 | 2634 | 481 | 3961 | 4209 | 4332 | 97.23 | —
50 — SA 2 0 9 3 1 1136 |0 9 8 9 3 0 4
9
PCLICNFs | 441 | 49.26 | 52.47 | -27.32 | 71.71 | 1030 | 1238 | - 3191 | 3426 | 3831 | - 2334 | 2500 | 2581 | 14.8 | 3839 | 3913 | 3954 | 358 | —
100-SA | 8 4 1 1988 |7 7 4 1184 |3 1 5 6 2 2 3
7 3
PCL/ICNFs | 454 | 53.76 | 57.83 | -43.78 | 63.06 | 85.20 | 108.6 | -17.16 | 373.3 | 403.8 | 422.7 | - 2469 | 2629 | 2696 | 176 | —
150-SA | 9 3 2 7 6 4277 | 2 4 7 2
9
PCL/ICNFs | 406 | 49.22 | 53.00 | -38.75 | 60.56 | 88.27 | 117.6 | -22.69 | 3985 | 401.0 | 4146 | -65.26 | 236.2 | 249.7 | 257.9 | 31.8 | 440.7 | 449.7 | 4556 | 9.01 | —
50-SA/CZ | 5 9 8 3 4 2 1 5 2 5 5 6




PCL/CNFs 38.9 47.46 | 51.90 | -29.04 58.15 | 84.32 | 111.4 | -23.35 | 354.1 | 402.7 | 4245 | - 253.0 | 255.7 | 2674 | 245 | - - --- - - - - -
100 1 7 0 2 1 251.9 5 3 6 8

SA/ICZ 3

PCL/CNFs 40.3 47.06 | 50.29 | -25.39 106.8 | 128.9 | 1569.2 | - 402.1 | 420.0 | 4303 | - 2405 | 256.2 | 2628 | 20.5 | --- - --- - - - - -
150 3 8 5 5 2216 2 7 8 123.6 2 4 3 2

SA/CZ 7 7




Section 4. TGA

Figure S2 shows the TGA data of PCL, SA and CZ powder.
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Figure S2. TGA thermograms obtained from 25 to 600 °C under a nitrogen atmosphere with a flow rate

of 200 mL/min and temperature increase of 10 °C/min, for PCL, SA and CZ powders.

Section 5. Mechanical Performance
To complement the results of the mechanical test of the fibers, the maximum force and the

tensile strength were also calculated and listed in Table S4.

Table S4. Mechanical examinations of the engineered wet-spun fibers. Data are reported as mean =
SD (n =5).

Maximum Force Maximum elongations at Tensile Strength

Fibers

(N) break (%) (kPa)
PCL 0.17 £ 0.02 169 £ 33 173+ 18
SA 0.44 £ 0.14 4+4 458 + 61
SA/CZ 0.33+0.14 5+3 367+ 25
PCL - SA 0.13 £ 0.01 234 + 86 134 £ 11
PCL - SA/ICZ 0.15+0.03 269 + 94 154 + 30
PCL/CNFs 50 0.05 +0.00 187 + 44 48 +4
PCL/CNFs 100 0.15+0.02 31345 93+16
PCL/CNFs 150 0.09 £ 0.02 347 + 29 152 + 17
PCL/CNFs 50 - SA 0.15+0.03 207 £ 49 156 + 29
PCL/CNFs 100 - SA 0.13 £0.02 331142 132+ 22
PCL/CNFs 150 - SA 0.13 £ 0.04 355 + 36 133+ 35
PCL/CNFs 50 - SA/ICZ 0.14 £ 0.02 292 + 29 134 + 16
PCL/CNFs 100 - 0.11 +£0.02 348 £ 15 128 £ 19



SA/CZ
PCL/CNFs 150 - 0.21 £0.04 376 + 36 166 + 27
SA/CZ

The results obtained in mechanical tests confirmed the elasticity of the fiber shell, with the core
breaking faster than the shell (Figure S3).

Figure S3. Visual confirmation of the presence of a shell and core (PCL - SA) in the fibers.

Section 6. Fibers Degradation

Fibers were visually evaluated after different periods of incubation in PBS over 28 days to test
their structural integrity. The results confirmed that all wet-spun fibers (except SA and SA-CZ)
maintained their structures until the 28th day of incubation, as shown in Figure S4.
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Figure S4. Wet-spun fibers before and after being incubated in PBS for 28 days.



Water retention (WR) was determined by assessing the ability of the fibers to retain water over
different incubation periods in PBS (0.1 M) at 37 °C. The WR values for the various materials

are presented in Table S5.



Table S5. Wet-spun fibers water retentions over 7 days of incubation in PBS. Data are presented as average percentage of water retention (WR) = SD (n = 3).

WR (%)
Fibers Hour 1 Hour 4 Day 1 Day 2 Day 3 Day 7

PCL 142.2 £ 33.1 201.1£67.2 201.5+61.1 226.5 £ 65.1 203.8 + 37.8 204.2 £ 28.3
SA 1983.1 + 329.6 2502.5 + 158.2 2462.5 + 1481 2277.7 + 186.5 1867.2 + 321.5 517.7+ 241.2
SA/CZ 20214 +94.4 2303.2 £ 46.6 23239+ 15.1 2265.1+41.6 2247.7 + 159.6 1518.2 £+ 704.0
PCL - SA 266.5 £ 93.3 154.0 £ 55.3 95.2 + 28.6 92.9+25.9 87.4+314 84.4 +30.4
PCL-SA/CZz 398.4 + 66.1 319.8+75.7 181.8 £ 65.9 157.8 +42.5 1345+ 34.3 110.9+15.2
PCL / CNFs50 2119+ 464 151.5+254 1529+ 245 181.1 £ 19.1 2046 £11.7 242.7 + 38.5
PCL / CNFs100 159.2 + 34.7 151.1+124 175.6 £ 30.3 192.0 + 16.2 199.9 + 27.3 2246 +28.9
PCL / CNFs150 131.1+£2.8 134.3+5.1 151.9+9.5 164.3 + 13.6 187.1£12.1 216.6 £ 20.6
PCL / CNFs50 - SA 324.1+£37.9 213.3+£29.3 181.9£28.8 146.6 £ 31.8 129.0 £ 32.7 138.7+£35.5
PCL / CNFs100 - SA 442.6 £ 120.4 315.0+137.8 259.0 + 163.0 134.4 £78.0 152.4 £ 64.6 167.1£47.8
PCL / CNFs150 - SA 203.6 £ 18.5 158.3+5.0 155.1+7.3 151.0 £ 15,6 149.5+ 4.7 172.4 £ 10.4
PCL/CNFs50 - SA/CZ 437.1 £80.1 420.8 £ 73.4 329.4 +40.8 2546 +13.9 233.2+8.9 262.5+44
PCL /CNFs100 - SA/CZ 343.1+£94.5 244.0 £ 56.5 125.6 £ 21.6 120.3 £+ 19.6 110.2 + 38.7 1175+ 524
PCL /CNFs150 - SA/CZz 232.7+429 1449+ 242 121.8 £ 14.8 106.2 + 15.0 104.6 + 15.9 114.1+£0.7




Section 7. Bacterial Time-Kill Kinetics

The following figure presents representative images of bacterial colonies of S. aureus and P.
aeruginosa after 2, 6 and 24 hours of incubation, illustrating the morphological changes over
time, as shown in Figure S5.
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Figure S5. Representative images of bacterial colony morphology for S. aureus and P. aeruginosa at
three time points: 2 hours, 6 hours and 24 hours of incubation. Presence and absence of the additives
CBFs and CZ did not alter the bacteria colonies morphologies.

Section 8. Cytocompatibility

The following images, presented in Figure S6, illustrate the cell morphology observed during
the cytocompatibility evaluation, corresponding to the incubation periods and conditions

described.
Cells Trition 2% (v/v) PCL SA cZz
PCL-SA SA-CZ PCL-SA-CZ PCL-CNFs50 PCL-CNFs100 PCL-CNFs150

PCL-CNFs50-SA PCL-CNFs100-SA PCL-CNFs150-SA  PCL-CNFs50-SA-CZ PCL-CNFs100-SA-CZ PCL-CNFs150-SA-CZ

Figure S6: Images of cell morphology corresponding to the cytocompatibility evaluation, showing the
effects of different incubation periods and conditions.






