Thermoresponible macromolecular nanostructures with dynamic properties based on Si nanoparticles
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Dielectric nanophotonics materials find a wild application in stimuli-responsive optical materials in and bio-integrated applications. These structures are highlighted by a high refractive index, low optical losses within the visible and infrared ranges. The present approaches have disadvantages, as they need strong external stimuli, for example, illumination by intense pulsed irradiation, which leads to a significant physical alteration of organic surroundings[1,2].

We suggest a novel strategy for the silicon nanoparticles (Si NP) as functionalization or decoration by polyelectrolytes (PE). The discovery of reversible switching by external stimuli in polymer brushes. The responsive behavior of copolymer assembly is based on hydrophobic-hydrophilic interaction. Synthetic polymer systems are often prepared for a broad range of networks, and self-assembled multilayered thin films.

Heparin (Hep) and polystyrensulfonate (PSS) were used for decoration Si NP. A favorable assembly of similarity-charged polyelectrolytes was approved with density functional theory (DFT). Tuning optical response was investigated with He-Ne laser (632.8 nm). Significant reversible spectra shift was observed. Light-induced tuning of the optical response of silicon nanoparticles covered by PE shell occurs due to light-induced heating and concomitant swelling of the shell reversibly up to 120 Cº. This effect was used to tune the Mie-type resonance investigation. A significant spectra shift was observed. The driving force of the changing of the thickness of polyelectrolyte shell. Shrinkage was also confirmed by transition electron microscopy (TEM) and -potential measurements with different temperatures.

In summary, we purpose thermo-sensitive system with dynamic tuning optical scattering spectra. Our funding has com-applications, such as responsive biointerfaces that are functionally paring different architectures one should consider dynamics.
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Figure 1 – Schematic illustration of the application thermo-sensitive Si NP/Hep/PSS and scattering spectra for the system.
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