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Micro sequential injection: automated insulin derivatization
and separation using a lab-on-valve capillary electrophoresis
system
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Automated sampling and fluorogenic derivatization of islet proteins (insulin, proinsulin, c-pej
and analyzed by a novel lab-on-valve capillary electrophoresis (LOV-CE) system. This fully integrated device is
based on a micro sequential injection instrument that uses a lab-on-valve manifold to integrate capillary
electrophoresis. The lab-on-valve manifold is used to perform all microfluidic tasks such as sampling, fluorogenic
labeling, and CE capillary rejuvenation providing a very reliable system for reproducible CE separations.
Fluorescence detection was coupled to an epiluminescence fluorescence microscope using a customized capillary
positioning plate. This customized plate incorporated two fused-silica fiber optic probes that allow for
simultancous absorbance and fluorescence detection, extending the utility of this device. Derivatization conditions
with respect to the sequence of addition, timing, injection position, and volumes were optimized through iterative
series of experiments that are executed automatically by software control. Reproducibility in fluorogenic labeling
was tested with repetitive injections of 3.45 mM insulin, yielding 1.3% RSD for peak arca, 0.5% RSD for
clectromigration time, and 2.8% RSD for peak height. Fluorescence detection demonstrated a linar dynamic
range of 3.43 to 6.87 uM for insulin (2 = 0.99999), 0.39 to 1.96 pM for proinsulin (2 = 0.99195) and 260 to
781 nM for c-peptide (2 = 0.99983). By including hydrodynamic flushing immediately after the detection of the
last analyte, the sampling frequency for islet protein analysis was .

rat pancreatic islet excretions was tested using this lab-on-valve capillary electrophoresis system.
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