[bookmark: _GoBack]Study of electrically conductive water-based polyurethane 
Valentina Caba, Ferrari srl, PhD student at University of Brescia, TALY
Laura Borgese, PhD, Assistant Professor, University of Brescia, ITALY
Laura E. Depero, Full Professor, University of Brescia, ITALY

T Furuta et al., J Pai n Relief 2016, 5:3(Suppl) http://dx.doi.org/10.4172/2167-0846.C1.006
International Conference on
Fibromyalgia and Chronic Pain (June 15-16, 2016   Philadelphia, USA)


J Pain Relief
ISSN: 2167-0846 JPAR an open access journa
Fibromyalgia 2016
June 15-16, 2016
Volume 5, Issue 3(Suppl)
Page 40

Abstract (300 word limit)
Electrically conductive polymers have shown great potential for several applications in electronic, environmental, and biomedical fields. In particular, polyurethane is used in electromagnetic shields1, in electrodes for capacitive deionization in the desalination process of brackish water4, and in electrodes for electrocardiography2 and electroencephalography monitoring3, and electrostimulation5. Conductive composite materials can be realized as compact (film) or porous (foam) layers, depending on the process. For polyurethane, literature reports different recipes depending on the final material features. This implies the use of a wide range of reagents and additives, and it goes against the tendency of manufacturing companies focusing on the reduction of chemical products and raw materials in their processes. The purpose of this study is the industrial development of electrically conductive water-based polyurethane, suitable both for foam and film casting. In this study, polyether, polyester, and polycarbonate based polyurethane is used and mixed with different cross-linkers and conductive fillers. Five different compounds in similar concentration are compared as cross-linkers. Different loadings of silver based conductive fillers are used. The foam is obtained by mechanical frothing from the mixture of components used for the film. Paper transfer coating process is used to realize both films and foams for testing. Different paper release materials are considered. Surface resistivity is measured by two-point probes method. Results show that the conductivity of the material depends on all the considered variables in different ways. The main contribution is given by the conductive filler loading, with a percolation threshold about 45% wt. The surface resistivity increases about three orders of magnitudes from film to foam. This loss of conductivity can be recovered by increasing the filler loading. The water-based conductive polyurethane prepared in this work, can be successfully realized in porous or compact layers by industrial process manufacturing, with a cost-saving formula using reduced number of components.
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