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Preconcentrated Gold Nanoparticle as a Surface Enhanced Raman Scattering Substrate in a Microfluidic Chip
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We report the possibility of using preconcentrated gold nanoparticles as a SERS substrate in a microfluidic chip where the preconcentration is achieved by selective ion depletion using polyelectrolyte plugs. The negatively charged polyelectrolyte plugs, poly-2-acrylamido-2-methyl-1-propanesulfonic acid (pAMPSA), were formed at microchannel wall and allowed the selective passage of cations. Ion depletion was generated by intensive extraction of cations through the pAMPSA, which resulted in anion preconcentration in the microfluidic channel. The proposed system can preconcentrate anionic fluorescein dye as well as anionic metal nanoparticles such as gold nanoparticle which has negative zeta potential at pH values over 5. We confirmed that the preconcentrated gold nanoparticles generated a hot-spot of SERS analysis just like when we used a conventional porous gold substrate through obtaining the SERS signals from SERS activated molecules mixed in the microchannel.
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