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Fabrication and Performance Evaluation of a Micro Separation Chip of
Magnetic Beads Using Magnetophoretic Flow

Jeung Sang Go
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Abstract

We developed a microfluidic platform able to control the trap and release of magnetic beads used for
separation of a specific biomolecules. The magnetic beads can be trapped and released conditionally by
controlling the difference between the Stokes force induced by the fluid flow and magnetic force resulting
from a permanent magnet. The permanent magnet of CoNiP alloy is electroplated. It is characterized to have
the 1369 Oe of coercivity, 1762 Gauss of remanence, and 0.603MGOe of (BH)max. Through the experimental
and numerical investigation, the magnetic beads are trapped under the flow velocity of 17 pm/s and are
released perfectly above the velocity of 174 pmys.
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Fig. 1 Isolation process of specific bio-targets using
magnetic beads
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Fig. 2 Trap and release of magnetic beads by
controlling the inlet flow velocity
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Fig. 3 Numerical evaluation of the magnetic force
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Fig. 4 Numerical analysis of magnetic forces by
changing sizes of the permanent magnet
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Fig. 5 Microfabrication of the magnetic bead separator

Fig. 6 Fabricated on-chip magnetic particle separator
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Fig. 8 Performance characterization of the CoNiP
permanent magnet
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Fig. 9 Experimental evaluation set-up for the magnetic
bead handling
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Fig. 10 Visualization of on-chip trap-release of magnetic
beads in the microchannel
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Fig. 11 Partial trap-release of magnetic beads in the
range of 17~174 m/s
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magnetic beads
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