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ABSTRACT
Introduction: It has been shown that the concentrations of some elements, for example K, Ca, Cu, Fe, and Zn, may differ
significantly between the healthy area and the tumour area in the same human tissue [1]. Most studies conducted so far
are focussed on specific elements which are a priori known to be involved in physiological or pathological processes,
and thus risk neglecting the potential role of the excluded elements in those processes [2]. The role of elements consid-
ered in isolation has been questioned because it ignores the important interactions amongst the various elements [3].
However, even when concentrations of various elements are obtained in the same study, comparisons between healthy
and diseased tissues, or correlations between the various elements, both intrinsically multivariate, are often implemented
with univariate methods, which may result in observed effects or the inability to detect such effects [4]. The methodolo-
gies in this study, which complement multielement determinations by X-ray fluorescence spectroscopy (XRF) and X-ray
diffraction (XRD) in several types of biological samples, with multivariate data analysis methodologies, provide an import-
ant contribute to fill existing gaps in current knowledge of the role elements in such metabolic pathways.
Materials and methods: Samples consisted of five matched pairs (10 samples) of normal and tumour human tongue tis-
sue. In the developing work, the XRF and XRD techniques are applied in the determination of the concentration profile
of several elements of interest, in samples of healthy tissue and tongue carcinoma, with the objective of developing a
classification system based on the profile of elemental concentrations which allows to discriminate between healthy tis-
sue and carcinoma, and thus clarify the role of these elements in the aetiology of the disease.
Results: Potential differences in Ca, Fe and S were observed. Intrasampling tests determined that samples were inhomo-
geneous which may affect the ability to discriminate between normal and tumour tissues.
Discussion and conclusions: It is highlighted that the limited number of samples prevents any conclusive findings for
now nevertheless results provide areas of focus for upcoming study.
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Figure 1. Microstructure of (a) CDPVA, (b) CDPVA+A100, (c) FTPVA, and (d) FTPVA+PAA.
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ABSTRACT
Introduction: Polyvinylacohol (PVA)/chitosan hydrogels are ideal candidates for the production of wound dressings as
their combination can provide good mechanical and antibacterial properties, alongside the ability to be loaded and
release drugs [1,2]. The main goal of this work is to evaluate the possibility of using PVA/chitosan hydrogels as platforms
for the release of octenidine dihydrochlorate and 2-phenoxyethanol, a drug combination that has antiseptic, antibacterial
and antimycotic properties.
Materials and methods: PVA aqueous solutions were prepared by dissolution at 90 �C and chitosan was added to get
different mass ratios (3:1, 1:1) and a final polymer concentration of 5% w/w. The mixtures were poured in petri dishes
and submitted to five cycles of freeze-thawing (18h at �20 �C, 6 h at 23 �C in each cycle) to trigger polymerisation. After
a washing step, they were lyophilised. Before testing, the samples were hydrated for 72 h. Swelling ratio, water content
and degradation experiments in simulated exudate containing lysozyme were performed to assess the stability of the
hydrogels. Contact angle was measured using captive bubble method and hydrogels structure was assessed using SEM.
Drug loading was carried out by soaking the samples in OctisetVR solution at room temperature. Drug release experiments
were performed in simulated exudate using Franz cells.
Results: The hydrogels showed swelling ratios between �1300 and 2100% and high water contents of 93–95%.
Degradation in the first 2 days in the presence of the protein was less than 37%. The hydrogels showed high hydrophil-
icity and porosity. Drug loading and release experiments (Figure 1) proved that the hydrogels are able to release both
drugs in a controlled way during the first day.
Discussion and conclusions: The obtained results suggest that the proposed formulations possess drug retention abil-
ities compatible with their use. They shall be suitable for the production of wound dressings with therapeutic properties.
Further research should provide insight into the mechanical properties of the hydrogels, their antibacterial behaviour and
the choice of a sterilisation method.
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