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1-D photonic crystals of free-standing DBR PSi for sensing
and drug delivery applications
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Abstract

Free-standing multilayer distributed Bragg reflectors (DBR) porous silicon dielectric mirrors,

prepared by

electrochemical etching of crystalline silicon using square wave currents are treated with polystyrene to produce flexible,
stable composite materials in which the porous silicon matrix is covered with caffeine-impregnated polystyrene. Optically
encoded DBR PSi/polystyrene composite films retain the optical reflectivity. Optical characteristics of DBR PSi/
polystyrene composite films are stable and robust for 2 hrs in a pH=7 aqueous buffer solution. The appearance of caffeine
and change of DBR peak were simultaneously measured by UV-vis spectrometer and Ocean optics 2000 spectrometer,

respectively.
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Fig. 1. Reflectivity spectra of DBR PSi and DBR PSV/
caffeine impregmated polystyrene composite.
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Fig. 2. Decay of the reflective DBR peak intensity on a
time scale.
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