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Multiphoton polymerization is a technique which allows the 3D printing of freeform structures with sub-100nm resolution. It is a laser-based, 3D additive manufacturing technique which enables the ‘direct writing’ of computer-designed structures with resolution of a few tens of nanometers. It is based on the phenomenon of multiphoton absorption by photopolymers; the focused beam of an ultra-fast laser ‘directly writes’ the 3D structure inside the volume of a transparent material, causing it to absorb two or more photons within the volume pixel (voxel) and polymerize locally. By removing the ‘unwritten’ area, one can obtain 3D copies of the computer design. The multi-photon process has the advantages of reducing the volume within which photo-polymerization occurs, (so increasing the resolution), and also allowing the structures to be written within the volume of the photo-polymer, enabling 3D printing without the need for re-coating, as required in classic 3D printing techniques.
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