
Author’s Accepted Manuscript

Hydrolytic and lysozymic degradability of chitosan
systems with heparin-mimicking pendant groups

Giuseppe Tronci, Petronela Buiga, Ahmed Alhilou,
Thuy Do, Stephen J. Russell, David J. Wood

PII: S0167-577X(16)31862-6
DOI: http://dx.doi.org/10.1016/j.matlet.2016.11.109
Reference: MLBLUE21803

To appear in: Materials Letters

Received date: 26 September 2016
Revised date: 24 November 2016
Accepted date: 28 November 2016

Cite this article as: Giuseppe Tronci, Petronela Buiga, Ahmed Alhilou, Thuy Do,
Stephen J. Russell and David J. Wood, Hydrolytic and lysozymic degradability
of chitosan systems with heparin-mimicking pendant groups, Materials Letters,
http://dx.doi.org/10.1016/j.matlet.2016.11.109

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 galley proof before it is published in its final citable 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.

www.elsevier.com

http://www.elsevier.com
http://dx.doi.org/10.1016/j.matlet.2016.11.109
http://dx.doi.org/10.1016/j.matlet.2016.11.109


1 
 

Hydrolytic and lysozymic degradability of chitosan systems with heparin-mimicking pendant groups 

Giuseppe Tronci1,2*
, Petronela Buiga2, Ahmed Alhilou2, Thuy Do2, Stephen J. Russell1, David J. Wood2 

1Nonwovens Research Group, School of Design, University of Leeds, United Kingdom 

2School of Dentistry, St. James’s University Hospital, University of Leeds, United Kingdom 

*
Corresponding author. g.tronci@leeds.ac.uk 

 

Abstract 

Chitosan (CT) is an antibacterial polysaccharide that has been investigated for drug carriers, haemostats and 

wound dressings. For these applications, customised CT devices can often be obtained with specific 

experimental conditions, which can irreversibly alter native biopolymer properties and functions and lead to 

unreliable material behaviour. In order to investigate the structure-function relationships in CT covalent 

networks, monosodium 5-sulfoisophthalate (PhS) was selected as heparin-mimicking, growth factor-binding 

crosslinking segment, whilst 1,4-phenylenediacetic acid (4Ph) and poly(ethylene glycol) bis(carboxymethyl) 

ether (PEG) were employed as sulfonic acid-free diacids of low and high crosslinker length respectively. 

Hydrogels based on short crosslinkers (PhS and 4Ph) displayed increased crosslink density, decreased swelling 

ratio as well as minimal hydrolytic and lysozymic degradation, whilst addition of lysozymes to PEG-based 

networks resulted in 70 wt.-% mass loss. PhS-crosslinked CT hydrogels displayed the highest loss (40 ± 6 

CFU%) of antibacterial activity upon incubation with Porphyromonas gingivalis, whilst respective extracts were 

tolerated by L929 mouse fibroblasts.   
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