Plasmonic nanocapsules as laser shield elements for contact lenses
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Abstract
The synthesis of a hydrogel-based soft contact lens featuring laser shielding capabilities is reported. These light-protective properties are accomplished through the
integration of gold-based plasmonic nanoresonators into the lens polymer network, which provides the hydrogel with a high optical density while preserving visible
light transmittance. The implementation of these hybrid materials shows great potential in the eye care setting in terms of applications.
Along this work, the ability of the Au nanocomposites to act as efficient light concentrators renders this approach a cost-effective alternative to other less absorbing
formulations which may also be toxic or degradable upon light irradiation. Furthermore, the use of these hybrid lenses would provide the wearer with an all day long
protection and a minimal obstruction to perform common tasks in those scenarios where high powered light sources are operated.
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UV-vis spectra (a) and TEM images (b and c) of the Au/mSiO2 capsules.
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Percentage of the IR radiation absorbed by the different contact lenses.
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Photo (d) and Cryo-SEM images (e-g) of the contact lenses containing the capsules.

Conclusions
A soft contact lens integrating plasmonic silica-shelled nanocapsules has been designed.
By means of this methodology, a fair compromise between a high optical density and
the preservation of visible light transmittance can be achieved. The absorptivity of these
composites extends over a wide range of the electromagnetic spectrum thus, making
unnecessary the incorporation of different materials in order to offer protection against
multiple wavelengths.

Transmittance of the different samples

References
Mariño-López, A.; Sousa-Castillo, A.; Carbó-Argibay, E.; Otero-Espinar, F.;
Álvarez-Puebla, R.; Pérez-Lorenzo, M.; Correa-Duarte, M., App Mat Today,
15, 1-5 (2019).

