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From micro-robotic to photonic applications
using 4D responsive nanostructured materials




liquid crystals and liquid crystalline networks
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two-photon direct laser writing (TP-DLW)

Two-photon absorption polymerization for 3D (or 4D) nano patterning
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two-photon direct laser writing (TP-DLW)
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two-photon direct laser writing (TP-DLW)
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liquid crystalline network: alignment control
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From microrobotics
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From microrobotics

Micro-hands
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From microrobotics

Laser intensity under activation threshold
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To polymer photonics

Good optical properties

Easy manufacturing with diverse
lithographic techniques

Tailored chemical design

Complementary to
Multifunctional platforms Silicon photonics

Cheap

S. Nocentini et al., “3D printed soft materials for photonics”, Adv. Opt. Mater. 2019, 1900156. 10



3D polymer photonics

Glassy resists

Ordered and disordered photonic crystals Optical and photonic components for integrated circuits
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reconfigurable polymer photonics

Stimuli-responsive polymers for dynamic reconfiguration
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Photoresists: Photoresists: Photoresists:
- Acrylate-based - Liguid crystalline - Acrylate-based monomers
hydrogels monomers (+ post-metallization)
- Acrylamide-based - Dispersion of acrylate-
hydrogels based monomers and
- Protein systems magnetic NPs
Applications: Applications: Applications:
- Soft Microrobotics: - Microrobotics - Microswimmers
microactuators, microgrippers - Tunable optics - Microobject manipulation
- Microfiuidics - Drug and cell delivery
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4D polymer photonics

Responsive resists
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4D polymer photonics

Responsive resists
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Liquid crystalline networks for photonics

Optically controlled 3D photonic
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temperature ruled two photon polymerization
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temperature ruled two photon polymerization
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temperature ruled two photon polymerization
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temperature responsive photonic crystals
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temperature responsive photonic crystals

Normalized Transmission
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temperature responsive photonic crystals
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Dynamically Tunable Planar Optical Cavities
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Dynamically Tunable Planar Optical Cavities
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