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Novel biocompatible polymer composites have been developed for large area coating applications.  Such biocompatible coatings offer an advancing step in meeting the challenges brought about by recent developments in biological science and engineering, as well as in traditional applications of coatings in food packaging and textiles. The coatings consist of solution processed composites of Polyvinylidine fluoride (PVDF) and Cyanoacrylate (CA).  

PVDF is a biocompatible, piezoelectric, hydrophobic polymer. It possesses outstanding oxidative, thermal and hydrolytic stability, as well as good mechanical and film-forming properties. However, its applications are somewhat handicapped by its poor adhesion property. Promising techniques, such as blending with other polymers (e.g. Poly(methylmethacrylate), PMMA), chemical grafting and surface modification have been proposed in the literature to address these issues. Although polymer blending in solution is an easy and cost-effective technique, insolubility of PVDF in many solvents makes it a challenge. 

In order to facilitate applications of PVDF, the search for miscible, biocompatible polymer components is ongoing. One attractive choice can be the cyanoacrylates. The alkyl esters of 2-cyanoacrylic acid (cyanoacrylates, CAs) are used as instant curing adhesives for substrates ranging from metals and plastics, to living tissue. The adhesive action results from exothermal anionic polymerization, initiated by adsorbed moisture on these surfaces. As such, the instant polymerization of CAs hinders their use in solution-based polymer composites and dispersions. Some inhibitors, such as weak acids, have been suggested to this end. CA pastes with inorganic fillers were developed particularly for dental applications. Finally, use of surfactants in CA systems is nearly impossible due to their instant reaction with CAs. 

Dimethylformamide (DMF) is a universally used solvent for PVDF. However, DMF and CA react violently and are nearly impossible to mix. We have made the solvent blending of PVDF and CA possible by controlled polymerization of ethylcyanoacrylate monomer in DMF, in the presence of a co-solvent prior to mixing. The CA in the blend imparts improved substrate adhesion. The mixtures are applied to substrates by simple drop or spray casting and are cured at 100(C for 30 minutes. The simplicity of the process makes it easily scalable and well suited for large area coating applications. We also demonstrate the tunability of surface energy of the films. It is believed that such novel PVDF/CA based composites can be used as functional and biocompatible coatings in medical technology, fluid power and construction industry, and in microelectronics applications.  

