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The complex formation between surfactants and polyelectrolytes is driven by their opposite charges in solution. Having adopted and combined many of the characteristics of polymers and amphiphilic molecules, surfactant-polyelectrolyte complex (SPEC) hydrogels are an exciting class of materials with proven applications in delivery of drug/genes, personal care and as rheology modifiers. The conventional method of SPEC preparation, i.e. mixing solutions of each of the components macroscopically, often leads to heterogeneous structures and unreacted free polymer or surfactant. As a result, the full potential for SPEC applications cannot be realised.

Inkjet/valvejet based 3D printing provides an opportunity to fabricate these colloidal self-assembly structures through drop-wise deposition of reactants leading to high surface area of contact. SPEC hydrogel prepared using such method can potentially have more homogeneous, coherent and hence mechanically stronger microstructure with much less unreacted polyelectrolytes. This could expand their applications in designing oral and implantable delivery vehicles. However, SPEC have never been reported to be made using such method.
The work being reported is aimed at fabricating SPEC using chitosan and sodium dodecyl sulphate through valve-jet 3D printing. These complexes were produced using 3D printing for the first time and characterised using cryo-SEM, confocal microscopy, elemental analysis and for their mechanical properties. They were also compared to their conventionally-made counterparts.
