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Highlights
Advances and perspectives on the use of phtalocyanines in thin films.
Neste trabalho estamos revisando sobre o uso de ftalocianinas em filmes finos. 
Resumo/Abstract
Phthalocyanines (Pcs) are planar molecules with a π-system, with 18 electrons, conferring high stability to this molecule. These compounds can coordinate with metals, forming metal-organic complexes known as metallic phthalocyanines. The ease of forming arrangements leads phthalocyanines to complex with almost all metals in the periodic table, the most common being those of the first transition series, due to their ease of obtaining (LEZNOFF; LEVER, 1989). The obstacle to working with phthalocyanines is their low solubility. In general, phthalocyanines unsubstituted in the peripheral rings are insoluble in practically all solvents. The molecule's high planarity allows them to stack, hindering solubility, and the vast majority are soluble only in concentrated acids. The metal introduced into the center of the molecule's macrocycle is capable of altering this planarity due to intermolecular forces, thus making the molecule more soluble (JIANBO; YU; FUQUN; et al., 1996). The basic characteristics of phthalocyanines are the typical absorption spectrum, which is characterized by a Q band and a less intense B band, producing an intense blue-green color, and high chemical stability associated with the presence of the extensive aromatic structure (SCHLETTWEIN, 2003). Phthalocyanines have great stability in successive oxidation and reduction, which implies their application as sensitizers. The main limitation of phthalocyanines as photosensitizers is their low solubility in organic solvents (BANFI, CARUSO et al., 2007). Despite their emphasis on application in the textile industry, these compounds have also been shown to be applicable in high-technology areas such as optical displays (LI, GRYKO, DIERS, 2000), semiconductor materials (LU, ZHAN, YU, et al., 2012), gas sensors (QI, ZHANG, ZHAO, et al., 2012), solar cells (CLAESSENS, TORRES, HAHN, et al., 2008), technologies involving liquid crystals (VAROTTO, NAM, TOMÉ, et al., 2010), catalysis, among others. These compounds exhibit properties such as thermal and chemical stability, the ability to form well-ordered thin films, a wide absorption band within the visible region, and semiconductor properties. The fabrication of thin films has been used in several areas, among which we can highlight the areas of physics, chemistry, biology, and engineering (FARAG, YAHIA, YAKUPHANOGLU, 2012). The study of controlled thin film growth has generated considerable interest across a wide range of applications. Thin films fall into the category of two-dimensional materials and can be obtained using various techniques already widely used in the literature. Organic thin films have been employed in a wide range of applications, including memory devices, sensors, and photovoltaic cells. Their widespread use in various research areas is due to their low synthesis cost, both on rigid and flexible substrates, and the ease of adjusting their functional properties. The structural organization of these films is governed by the competition between molecule-substrate and molecule-molecule interactions. Thus, the molecules can orient themselves parallel or perpendicular to the surface, depending on the chemical composition and crystallographic orientation of the substrate. Among the compounds widely used in thin film formation are metallophthalocyanines—planar molecules with a highly conjugated structure, originating from their heterocyclic macrocycle (CARDOSO, 2011).
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