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The structure of the chip
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Figure S1. (a) CAD diagram of complete structure of the chip. (b) Photograph of the PDMS chip filled
with blue and red ink.

Schematic of simulation
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Figure S2. (a) Schematic of simulation of complete structure (simulation 1). (b) Schematic of
simulation of main channel (simulation 2).

Parameters for COMSOL simulation

Table S1. Relevant parameters for COMSOL simulation.

Parameter Value
Remanence of permanent magnet (Br) 145T
Dynamic viscosity of fluid (77) 1.01 x 103 Pa-s
Radius of beads (r) 0.5 um
Density of beads 1400 kg/m?
Density of fluid 1000 kg/m?
Magnetic susceptibility of beads ()¥) 3
Permeability of free space (u0) 4t x 107 N/A?

Results of Simulation
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Figure S3. X-direction (a—c) and y-direction (d-f) magnetic force on the beads crossing the main
channel with varying fluid velocities and the NdFeB magnet at different positions: (a) and (d) position
1, (b) and (e) position 2, (c) and (d) position 3. The data for the beads deflected to the wall of branched
channel are selected, obtained from Comsol 5.3a.
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Figure S4. X-direction (a—c) and y-direction (d-f) velocities of beads crossing the main channel with
varying fluid velocities and the NdFeB magnet at different positions: (a) and (d) position 1, (b) and
(e) position 2, (c) and (d) position 3. The data for the beads deflected to the wall of branched channel
are selected, obtained from Comsol 5.3a.



Micromachines 2020, 11 4 of 5

(a) mm/s
7]
5
a
3
2
1
(b) £ — v
§ + // H\l‘
[ __z" M,
3 & ’ \".__
i |
E i
ﬁ 1
3 1 e " =

Yy

Figure S5. (a) Distribution of laminar fluid velocity of the whole chip. (b) Distribution of laminar fluid
velocity in the branched channel.

Figure S6. Simulation results of magnetic flux density of a 1 x 1 x 2 em3 NdFeB magnet (Comsol
5.3a).
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Figure S7. Simulation of magnetic flux density across y direction of the main channel at different
position in the x-direction (Comsol 5.3a). A 1 x 1 x 2 cm® NdFeB magnet was placed at different
distances from the origin: (a) 1 mm, (b) 4 mm, and (c) 7 mm.

Video S1-Trajectoty of beads in simulationl

Video S1 shows the movement of the beads with a magnet at position 3 and us = 4.155 mm/s.

Video S2-The movement of beads on the chip

Video S2 shows the movement of the beads with a magnet at position 1 and varying fluid
velocity from 40 puL/h to 120 uL/h.



