Accepted Manuscript

Preparation and characterization of electrospun alginate nanofibers loaded with

ciprofloxacin hydrochloride POLYMER
JOURNAL

Agnieszka Kyziol, Justyna Michna, Ivan Moreno, Enrique Gamez, Silvia Irusta s oo

PIIL: S0014-3057(17)31052-2

DOI: http://dx.doi.org/10.1016/j.eurpolym;j.2017.09.020

Reference: EPJ 8071

To appear in: European Polymer Journal

Received Date: 13 June 2017

Revised Date: 12 September 2017

Accepted Date: 16 September 2017

Please cite this article as: Kyziot, A., Michna, J., Moreno, 1., Gamez, E., Irusta, S., Preparation and characterization
of electrospun alginate nanofibers loaded with ciprofloxacin hydrochloride, European Polymer Journal (2017), doi:
http://dx.doi.org/10.1016/j.eurpolym;j.2017.09.020

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.eurpolymj.2017.09.020
http://dx.doi.org/http://dx.doi.org/10.1016/j.eurpolymj.2017.09.020

Preparation and characterization of electrospun alginate nanofibers loaded with

ciprofloxacin hydrochloride

Agnieszka Kyziol'", Justyna Michna’, lvan Moreno?, Enrique Gamez?, Silvia Irusta®®

! Jagiellonian University, Faculty of Chemistry, Gronostajowa 2, 30-387 Krakéw, Poland

2 Department of Chemical Engineering, Nanoscience Institute of Aragon (INA), University of
Zaragoza, 50018 Zaragoza, Spain

*Networking Research Center on Bioengineering, Biomaterials and Nanomedicine, CIBER-
BBN, 50018 Zaragoza, Spain

“Author for correspondence: Agnieszka Kyziol, ‘Faculty of Chemistry, Jagiellonian
University, 30-060 Cracow, Tel. +48-12-6862484, Fax: +48-12-6340515, e-mail:
kyziol@chemia.uj.edu.pl

ABSTRACT

Alginate nanofibers were prepared in the presence of poly(ethylene oxide) (PEO), a surfactant
Pluronic F-127, and a -model drug (ciprofloxacin hydrochloride, CpHCI), all mixed prior to
electrospinning. It was demonstrated that addition of a carrier polymer (PEO) and a small
amount of surfactant are necessary to obtain uniform alginate fibers with cylindrical shape
and regular morphology. Importantly, PEO was completely removed from the resulting
nanofibers during crosslinking and stabilization post-treatment. The stable alginate fibers
loaded ‘with CpHCI were examined by scanning electron microscopy and the average
diameter of the fibers ranged from 109 nm (unloaded fibers) to 161 nm (loaded fibers). The
release of a studied antibiotic from the nanofibers, characterized by a final loading efficiency
of 51%, was tested in physiological conditions. It was revealed that ca. 24% of CpHCI is
released during first 20h with combined transport mechanism, however with the predominant

contribution of Fickian diffusion.
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