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® Magnetic tweezers were ped for and research o Final design of mounting optimizes system suspension. Movement of the beads due to applied =
purposes cus::rg:zaltm{_\ felect s magnetic forces or Brownian motion was recorded with a
o Measures the rheological properties of cells and tissues via the measurement of the Moo CCD camera. Post-pi analysis through E &
trajectory of a tracer o Adjustable height of yolks and ImagedJ allowed us to measure the displacement and
Generat ic force to mank ic bead " I o Independent sampie mount for ease of time the bead moved and the Stokes equation was used to B el
o Jenerate ree eads, crealing a smal sample change determine the magneic force on the bead. )
force on biological samples, such as cells or tissues o Adjustable sample height \ F= Qﬁﬂrv Figure 6: Magnetic Beads
o Related Technology: o XY pm control of sample under a Microscope

o Optical Tweezers
o Atomic force microscopy
o Benefits of magnetic tweezers:
o Small-scale precision
o Non-invasive, doesn’t damage specimens
o Controllability through feedback loop

o

Mounting holes for pairing with " "
Olympus IX73
Final prototype machined in Aluminum [ Callbratlon Resu Its \

using CNC machining capabilities Calibration of 1 Tweezer in Different Media

Magnetc Force on Bead vs Curent Appledor

onBeedn Ol Figure 7a example data shows the
dependence on current for increasing
magnetic force as a function of viscosity.
With a maximum current of 2A, we should be
able to achieve forces in the nN range.
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Figure 2: Final CAD illustration of mechanical s

Purpose
mounting assembly to microscope [2] oo

Design and create a device to carry out active microrheology force production Figure 3: Singular tweezer wrapped . — DispacameniofBead v AppiedCureniin
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relationship, with further iterative testing, can —— —
Goals Constraints d mﬂ help to develop a feedback loop system that —
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manipulation -Olympus IX73 SR ITIBIEESENED -Filivideo tracking was 50 pmeters in the positive x and y 1 z s “ B
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 -Cost < $1,000 _cEli{,,aﬁo" calculations | \ Y,  Simulation done using Ansys Maxwell 3D turned off. For movement along the Figure 8: Calculated Force on Magnetic Bead from

\ o 1yolk modeled (3 electromagnets) positive x-axis, tweezers 1 and 6 were Applied Amperage ranging from 1-5 amps

t = o 500 coil wraps turned off. [3,4]
[ Validation ] [ Verification o 1.amp running through each

« Color gradient represents field strength
M: ic Th * Directional pull in center the direction of bead
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rrrrrr - (" Conclusions and Future Work )
Conclusions

A hexapole system be used to manipulate the magnetic forces in 3D
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