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Introduction

In the industry 4.0 framework, Additive Manufacturing (AM) together with 3D printing techniques have emerged as promising processing methods and caught the attention of research
iInvestment especially for nanotechnology applications.

The Direct Laser Writing (DLW) is an Additive Manufacturing (AM) technique for micro and nano-fabrication and here is presented a particular novel method that allows to realize metallic
structures onto solid substrates at the sub-micron scale: the two-photon photo-reduction of photosensitive metallic precursors. The Two Photon Absorption (TPA) process triggers this
fabrication method, and using an Au precursor and a polymeric matrix a specific protocol is defined to create Au NPs clusters with a fine-tuning of ionic density inside the network.

A comparison with another AM technology as the stereolithography (SLA), it will be interesting to test peculiarity and features of the various techniques and to choose the most efficient, easy and

rapid one. In this case a different substrate (acrylic resin) is used to obtain nanostructures onto it.

Natural hydrogel matrices are preferred, keeping an eye open on the green chemistry and featuring a good transparency at the used wavelength. Moreover, a better control on the ionic
concentration led to an important improvement of the created structures quality.

Experimental Details
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Seeds Growth and NPs size
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