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authors failed to replicate a modulatory effect applying tsDCS [3]. Modelling studies predicted EF magnitudes sufficient
for neuromodulation in the montages previously applied in the spinal segments to be modulated when these are located
between the electrodes [2].
Discussion and conclusions: Literature review indicates that experimental findings mainly depend on electrode polarity
and position over the SC. tsDCS is a tool amenable to modulate motor circuits excitability in the spinal cord. This inter-
vention can have clinical implications in the treatment of conditions like spasticity. However, future studies should con-
sider EF magnitude and its orientation relative to spinal neurons. We propose that future clinical protocols should be
guided by computational modelling to increase the chances of consistent positive results [4].
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ABSTRACT
Introduction: Polyvinyl alcohol (PVA) hydrogels have been considered very promising materials for the replacement of
cartilage tissues due to their biocompatibility, chemical resistance, swelling capacity, and tribological behaviour [1,2].
However, their mechanical properties are still far from those of articular cartilage. In the present work, some PVA hydro-
gels are prepared with different compositions and under different conditions, to obtain materials with superior physical
and mechanical properties.
Materials and methods: A 13.5% w/w PVA solution, prepared by dissolving the polymer (Mw 145,000Da) in pure water
for 20h at 95 �C, was poured into Petri dishes and cooled to room temperature (8 h). Cast-drying (CD) (60 �C, 80% RH,
7 days) method was used to produce CDPVA gels. Some of these were subsequently annealed for 30min at 100 �C, giving
rise to CDPVAþA100 samples. The freeze-thawing (FT) procedure (6 cycles of 16 h of freezing at �20 �C and 8h of thawing
at room temperature) was chosen to prepare FTPVA and FTPVAþPAA samples. For the latter case, polyacrylic acid (PAA, MW
100,000Da) was added to the PVA solution in the ratio of 3:10 (w/w) in relation to the PVA. The materials were character-
ised in terms of water content, wettability (captive bubble method), microstructure (SEM) and mechanical performance
(compression tests).
Results: The CD gels presented lower water content and contact angles, a non-porous microstructure (see Figure 1), and
higher rigidity than the FT samples. The annealing procedure slightly affected the studied properties of CDPVA, while the
addition of PAA improved the water absorption of FT gels.
Discussion and conclusions: The characteristics of PVA-based hydrogels can be easily tailored by adjusting the produc-
tion method or combining PVA with other compounds in order to produce materials that best resemble human cartilage,
and that can be used as substitutes for joint cartilage tissue.
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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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