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Carbon nanomaterials and their composites are widely employed to manufacture biocompatible
electronics, for example for so-called electronic tattoos. They are characterized by large surface area,
relatively low cost, good conductivity, chemical stability, mechanical strength, and flexibility. However,
flexible electronics face important challenges of ensuring mechanical stress and creating well-defined
patterns for realizing a variety of electronic components while providing needed electronic properties. To
address all these issues, we propose laser-induced integration that leads to the formation of conductive
carbon-polymer composites locally under the laser spot.

In this report, we discuss the mechanism of laser-induced composite formation due to graphene oxide
(GO) reduction and reduced GO (rGO) intermixing with the polymer substrate acting as a flexible matrix.
GO film is deposited on thermoplastic polymer substrates and dried, then it is illuminated with a
microsecond-pulsed laser. The laser radiation is locally absorbed by the dark GO film, heating the sample.
We found several regimes depending on the laser power, leading to rGO/polymer intermixing, polymer
destruction, and/or rGO ablation [1]. This approach allows us to create mechanically robust conductive
structures working as electrochemical electrodes [2], resistors, and capacitive and inductive components. We
also discuss the prospects for creating basic logic components - diodes and transistors - based on our
experimental data.

Figure 1. Basic components of flexible electronic circuits made of GO.
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