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Supplementary Fig. S1: Fabrication steps for the proposed device



Supplementary Fig. S2: Plotted absolute maximum current values for CA under a large 
range of IL-6 concentrations. Values were obtained after performing e-ELISA 
experiments under different magnetic confinement scenarios.



Principle Of 
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Direction of 
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Channel 
Height

Concentration Area 
(W x L)

External 
Magnetic 

Flux Density

Average 
Particle 
Velocity

Capture 
Efficiency

This Work (Low Power)

External 
Electromagnet with 
Soft Ferromagnetic 

Elements

Height of Channel 80 m𝜇 80 m * 500 m𝜇 𝜇 9.5 mT 1 mm/s 98%

This Work (High Performance)

External 
Electromagnet with 
Soft Ferromagnetic 

Elements

Height of Channel 80 m𝜇 80 m * 500 m𝜇 𝜇 29 mT 4 mm/s 100%

Gajasinghe1

IEEE Sensors Journal

(2016)

Microelectromagnets / 30 m𝜇 1 mm * 1 mm / 0.245 mm/s ~95.2%

Sun2

Scientific Reports

(2017)

Microelectromagnets / 100 m𝜇 6 mm * 5 mm 10 mT 0.333 mm/s ~70%

Lefebvre3

Micromachines

(2020)

Microelectromagnets / 50 m𝜇 100 m * 3 mm𝜇 8 mT 0.666 mm/s /

Tarn4

RSC Advances

(2013)

Permanent Magnets /

Circular 
Channel, 100 

m in 𝜇
diameter

100 m * 1.5 mm𝜇 578 mT 1.062 mm/s 100%

Bu5

Sensors & Actuators A Physical

(2008)

External 
Electromagnet with 
Soft Ferromagnetic 

Elements

Height of Channel 80 m𝜇 200 m * 9 mm𝜇 50 mT 1.7 cm/s 91%

Feng6

Microfluidics and Nanofluidics

(2018)

Microelectromagnets 
with Soft 

Ferromagnetic 
Elements

Height of Channel 100 m𝜇 1 mm radius / 0.208 mm/s ~96%

Mekkaoui7

Microfludics and Nanofluidics

(2018)

External Permanent 
Magnet with Soft 

Ferromagnetic 
Elements

Height of Channel 100 m𝜇 1 mm * 10 mm 300 mT 9.7 mm/s ~99.7%

Do8

Lab On a Chip

(2008)

External Permanent 
Magnet with Soft 

Ferromagnetic 
Elements

Width of Channel 50 m𝜇 1 mm * 2 mm / 0.16 mm/s /

Chen9

Nanoscale

(2018)

External Permanent 
Magnet with Soft 

Ferromagnetic 
Elements

Width of Channel 100 m𝜇 500 m radius𝜇 5.4 mT 0.02 mm/s /

Table S1. Magnetic particle trapping performance comparison table.



Supplementary Video S2: Magnetic bead capturing with fabricated magnetic micropillar. When the 
magnetic source is activated, the beads can be confined to a specific location. The externally applied 
magnetic flux density is 29 mT with an average particle speed of 2 mm/s.\

Supplementary Video S3: Successive release and capturing of magnetic beads post-magnetic 
confinement.

Supplementary Video S4: Magnetic bead capturing with fabricated magnetic micropillar at 
externally applied magnetic flux density of 29 mT with an average particle speed of 4 mm/s.
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