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Bioanalysis and Sample: In this paper, the authors
describe the fabrication and characterization of a
microfluidic free-flow isoelectric focusing (! -FFIEF)
device. The basis of the technique is to create a linear pH
gradient, perpendicular to buffer flow, within the
separation chamber of the device using carrier ampholytes.
The linear pH gradient is then utilized to continuously
separate mixtures of proteins based on their pls.

Importance: Free-flow electrophoresis is often used as a
prefractioning tool in protein analysis to separate the
protein/s of interest from cell debris, i.e. particles,
organelles, biomolecules. However, the main disadvantage to free-flow electrophoresis techniquesis
the need for high sample volumes, usually in the range of milliliters to tens of milliliters, due to the
continuous nature of the separation. Therefore, the need for miniaturized free-flow electrophoresis
techniques is essential for working with smaller sample volumes, i.e. clinical settings. This paper
describes a ! -FFIEF chip which addresses the need for a device with smaller sample volume
requirements, as well as sufficient resolution and peak capacity capabilities.
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Technique: The ! -FFIEF chip discussed in this paper utilizes a buffer flow running through a
separation chamber where a pH gradient has been developed by applying an electric field
perpendicular to buffer flow. The pH gradient is developed by the introduction of carrier ampholytes
in each buffer inlet which create a step-like pH gradient across the separation chamber. The
ampholytes migrate towards their pls essentially smoothing the pH GtepsOinto a linear pH gradient.
The sample is applied with the center inlet of buffer at
the top of the chip and separation is achieved by each ,__(E\- .
protein migrating laterally towards their respective pls L )
until migration ceases (no net charge). The proteins can pH L ||| L] *' :
then be detected by flourescence and collected from any REEIBR
of the buffer outlets at the downstream end of the chip IR il
and further analysis can be performed. “I 1
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Example: Figure 1. Flourescence intensity of seven ; A |
flourescent |IEF markers (b) are used to monitor the pH
gradient formation in the separation chamber (c).

Opinion:  This paper describes an incredible
advancement in ! -FFIEF techniques having the ability to
resolve 29 peaksin just 1.8 mm of separation space. My
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only criticism would be the lack of CactualO samples - - | | u | |
tested using this technique. | think experiments using -, -.-' |' \_\_‘
increasingly complex mixtures of proteins could further ﬂ 1000

validate this technique.
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