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Abstract: The patterning of microbead in microfluidics channd isapractica techniquefor application in bio and medicd aress.
An approach is described for a direct patterning of magneticaly active microbeads in microfluidic devices without inner
structure. Local magnet arrangements - flat arrangement and stack arrangement — contacting same poles or opposite poles of
magnet were utilized for generating trapping magnetic fields. The arrangement of magnets contacting same poles generated
isolated patterns by repelling of magnetic field. The flat arrangement of vertically reverse magnet arrays shaped trapping patterns
repdling magnetic field line between same poles. Spatidly, the stack compositions of magnet arrangements dlow diverse
isolated trapped patterns of magnetic particles. Trapped magnetic particles in fluidic channels were stable on the 18 mo/hr flow
conditions and magnetic force of 1.08 mT in the dl experiments. This experimental study suggests the simple and versatile
methods to pattern magnetic particles, and has potentia of wide application to bio and medica area.
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U3l wetolE 2pe] 7te 2 wldE uFAAT A2 wjdy A AP HEs A, §hE
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Table 1 Magnetic force of magnet materials
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(a) Flexible Magnet A
EOmagnet™ width of magnet 1.95 mm

s 927 047 o0
Thickness of magret 1.5 mm

Width of magnet: 3.75 nm
gap: 1.25 nm
Thickness of magnet 3 mm

Magnetic bead
e ——
N channel |

[N flexible magnet A

Flexible Magnet B

(b)

—

Fig. 1 Crisscross Arrangements of Magnet (a) View of magnet film for ferrite magnet arrangement in flexible magnet
pads, flexible magnet pad A; (b) Schematics of crisscross stack of magnet pads, flexible magnet pads A (crosswise) put
on the flexible magnet pads B (crosswise), and the thicknessesare1 mm and 3 mm. (scale bar: 10 mm)
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Fig. 2 Schematics of Magnet Arrangements (a) Flat arrangement of magnet; (b) Forward magnet arrangement; (c)

Reverse magnet arrangement; (d) X-shaped flat arrangement; (€) Forward and Reverse of X-shaped magnet
arrangement. The width of PDMS for spacer is3 mn
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Fig. 3 Crisscross stack of flexible magnet pads (a) View of magnet film for ferrite magnet (yellow-dot rectangle)
arrangements within magnet pads; (b) Fe;O40f 50 nm in flow channel on the magnet pads, the thickness of
PDMS channel is 1 mm; () View of magnet film of crisscross-stacked magnet pads on magnet, 1 mm-thickness
channel (8.53 mT), and 3 mm-thickness channel (1.08 mT). Flow rateis4~20 mf/hr. White region is apole edge,
and black region is apole in magnetic view film
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Fig. 4 () Flat arrangement of vertically forward magnet and (b) vertlcally reverse magnet arrangement. Upper, Fe
particles of 4 xm on magnet arrangements; bottom, Fe3O4 of 50 nm in flow of 4~20 mé/hr-rate. Thickness of
PDMS channel is1 mm (71.1 mT).
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Fig. 5 X-shaped flat arrangement of vertically reverse magnet. (a) Iron particles of 4 xm on X-shaped flat arrangement

of vertically forward(right) and reverse(left) magnet; (b) Fe304 of 50 nm in flow channel on -shaped flat
arrangement of vertically reverse magnet. Thickness of PDMS channel is1 mm, and flow rateis 4~20 mi/hr
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