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We report a new type of glass-ionomer cement resin hybrid   based on cyanoacrylates which we term a Silicocyanomer (UK patent GB 2386121)
The Glass Ionomer Cement (GIC) first described by Wilson & Kent in 1971 and introduced into dentistry by McLean in 1974 is widely used in dentistry [1].  It is formed by an acid-base reaction between an aluminosilicate glass and a polycarboxylate or polyphosphonic acid – the ionomer reaction [2]. The matrix is a polyacid salt. 
It has the advantage over other direct restorative materials in that it forms a truly adhesive permanent bond to enamel and dentine, no mechanical treatment of the tooth is needed. The nature of the adhesive bond has not been fully elucidated but adhesion apparently involves the penetration and embedding of polyacid chains into the surface of apatite by displacing phosphate ions.
 The GIC has a disadvantage for its set is comparatively slow so that it is vulnerable to moisture in the early stage of cure. For this reason the resin containing GIC was developed [2]. One common type is prepared by mixing and ionomer aluminosilicate glass with an aqueous solution of hydroxyethylmethacrylate (HEMA).  It sets by a dual cure: the ionomer acid-base cement reaction and vinyl polymerization. These hybrids develop strength more rapidly than the GIC because of the resin component. However, the methacrylate component does not adhere to either dentine or enamel entailing acid etching to achieve bonding.  Moreover, HEMA can cause allergic reactions [3].
An alternative to methacrylates are the cyanoacrylate esters,  which polymerize in the presence of weak nuclophiles, for example water or the weakly basic surfaces present in GICs.  They adhere to organic tissues and have gained general acceptance for use as surgical adhesives and unlike the methacrylate polymers, cyanoacrylate polymers adhere both to dentine and enamel. 
The principle of the present invention is the incorporation of a cyanoacrylate monomer in a GIC formulation. The setting is dual cure, the aluminosilicate glass reacting with polyacrylic acid to form a metal-polyacrylate matrix and also initiating the polymerization of the cyanoacrylate monomer. This latter reaction is far too vigorous and has to be moderated by hydroxycarboxylic acids, notably tartaric acid. Coincidently, tartaric acid is also used to control the ionomer cement forming reaction as was noted by Crisp and Wilson many years ago [1,2]. 
These materials are stable in aqueous conditions, for although cyanoacrylates are normally hydrolysed by moisture (an advantage in a temporary surgical adhesive but not for a dental restorative)  they are apparently stabilized by the GIC components, possibly because the GIC matrix has an affinity for water.
The formation of the cyanoacrylate polymer is the predominate reaction in the early stages of setting, the details of these reactions have been given by the Exeter Group at the Cardiff Conference [4]. One advantage of the silicocyanomers hybrids over GICs is in their faster setting  and their superior early resistance to moisture. They also have   enhanced bonding to dentine.
The clinical consequence of chemical adhesion is to eliminate the need either to undercut cavities for retention, acid-etch enamel surfaces for mechanical retention or the use complex bonding agents. The result is clinical simplicity in use combined with a reduction in iatrogenic damage to the tooth.
We the authors of this note are ‘outsiders’. We have funded this research and carried it out in our own utility rooms, kitchens and garages. Apart from help from ChemDent over materials we have been unable to secure even a modest financing from public funds. We are reminded of the  proverb: ‘Where there is no vision the people perish.’ [5]
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