FABRICATION OF PEO ELECTROSPUN NANOFIBERS LOADED WITH
PISCIDIN FOR ANTIBACTERIAL APPLICATIONS
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INTRODUCTION [ AIM

In this study, polyethylene oxide (PEO)/bovine serum albumin
(BSA) and PEO/lysozyme (LYS) electrospun nanofibers (NFs)
were loaded with 0.1 % (w/w) Piscidin 1 (PIS).

The implementation of peptides as therapeutic agents presents some drawbacks. Remarkably, their
poor stability hinders their supply and application in biological systems since their amide bonds can
be easily proteolyzed by enzymes or hydrolyzed, which leads to short half-lives and their fast
removal.
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L RESULTS AND DISCUSSION

10000 1600 [ BSA-PEO NFs | { LYS-PEO NFs | | BSA-PEO-PIS NFs }
A -
_. 8000+ u . B 5 % BSA 3 % PEG . 5% LYS 3 % PEO
& & 1400
Z 6000 < n ° X=294 * 51 nm
."? ..? X=303 £ 45 nm 30 15 % BSA 3 % PEO 0.1 % PIS
3 8 1200 W .
8 4000+ n g u X=652 * 55 nm
S S - o-
2000- 1000 | 1_00 - e oo 150 200 250 300 350 400 450 500 550
] Diameter {nm}) Diameter (nm)
0 = T 800 I T I T I 10 % BSA 3 % PEO . 10 % LYS 3 % PEO N
2 3 4 5 0 5 10 15 20 25 30 807 _ 440 480 520 560 t?'oo 640 680 720 760 800 840
% PEO % BSA a0 X=394 £ 47 nm X=419.26 nm Diameter (nm)
2500 Fig 1. Viscosity in cP of: A. PEO, g
C B. BSA and C. LYS solutions. The
= viscosity of the PEO solutions was Plametr o e [ LYS-PEO-PIS NFs ]
< 2000 measured to determine the 16%BSA3 % PEO
-‘§ electrospinning range according to X=702: 155 nm X693 115 nm
2 1500- the literature. Finally, 3% (w/w) of 5% LYS 3% PEO 04 % PIS
> PEO was chosen to make the . )
solutions with proteins. The viscosity O e : X-582£39 nm
1000 T T 1 of the BSA and LYS solutions + 3% peneerten) o g
0 5 10 15 20 25 . . . 20 % BSA 3 % PEO 20% LYS 3% PEO 10
o LYS PEO increased with the protein
(1] 0
CO nte nt_ ;(=724 +90 nm )_(=745 £76 nm 440 480 520 562:):1::90::?“7)20 760 800 840

500 600 700 800 9S00 1000 1100 1200

3.FTIR |

Diameter (nm)

200 nm Detector=SE2 Mag= 50.00 KX  Width =2.287 um 200 nm

Detector
EHT= 100KV WD = 52mm F—— err- 100w

Fig 2. Electronic microscopy images and diameter frequency histograms of BSA-PEO, LYS-PEO, BSA-PIS-PEO and LYS-PEO-PIS NFs.
In general, the diameter of the NFs increased with the amount of protein (BSA or LYS). In addition, the appearance of the NFs was smoother with
a greater amount of protein. BSA NFs showed a more porous appearance than those of LYS. NFs of the 15% protein solutions were chosen to
add piscidin due to their uniform appearance and adequate diameter.
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L CONCLUSIONS

In the present study NFs were synthesized by electrospinning incorporating proteins (BSA/LYS) and a peptide (PIS). FESEM results showed that
the NFs with high protein content show a uniform appearance and that the addition of more protein increases the diameter of the NFs. In addition,
FTIR studies showed that the protein structure is maintained in the NFs. NFs with PIS were able to inhibit all bacteria tested and their
antimicrobial capacity was higher in combination with LYS.
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