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A magnetic immunoaffinity column (MIAC) coupling capillary electrophoresis-Mass
Spectrometry (CE-MS) has been developed for on-line biological samples monitoring
assays using two protein-coated nanoparticles. Paramagnetic nanoparticles can be used as
a mobile solid phase on which an immunoaffinity assay is assembled and can easily be
used in smal volumes to miniaturize an anaytical system. When microbeads are
dispersed throughout a solution, the distance that reagents must diffuse is minimized.
With these characteristics, microbeads are good candidates for use in a fluidic system, as
has been demonstrated for CE-MS assay. The particles showed a high magnetic
responsiveness in magnetic field, and no aggregation of the particles was observed after
the particles had been treated in the magnetic field. Antibody (ex. immunoglobulin G, I1gG)
was coupled to the particles to prepare a magnetic affinity support for protein adsorption.
A complex mixture containing a trace amount of potential protein candidates were
directly injected onto MIAC operated under a flow rate sufficiently low. After target
protein adsorption was completed, MNPs with target protein were directly injected to the
mixer mixing with Trypsin-Gold Nanoparticles (Trypsin-GNPs) when liberating the
magnetic field. The digested anaysts were then eluted into CE-MS. Finally, the MNPs
was recycled and reused. Meanwhile, the results of this work, supported by experimental
validation, can aid in the understanding of trace level compounds of biological interest.
Our results can potentially be applied to assessing the feasibility of biological monitoring.

Keywords : Magnetic immunoaffinity, Capillary electrophoresis, Electrospray-Mass
Spectrometry, Protein digestion
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