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Approach

Torque applied at surface of cells wrtagbeads

Used to determine cell mechanics
Cellularviscoelasticity(Fabry Fredberg
Mechanotransduction (Wandngben

Ferromagnetic
Microbeads




Technique

Fieldapplied briefly in onalirection to magnetize
Sinusoidal field applied iather direction to twist
Torque applied: t=mxH

mis magnetic moment

H Is sinusoidal external field
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Apparatus

A) I\/Iicrgwpe stage with electromagnetic coils
B) Twist causesagbeadrotation and translation
C) Human airway smooth muscle cells wimlagbeads
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Magnetic Measurement

Magnetometer detectdield produced by dipoles
Twisting field rotatedbeads (and dipoles)
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Torque Response

Formagbeads T(t) = c H(tLos/(t)
c = 0.41 Pa/gauss
H(t) = H sin (t)
f(t) = B()/B
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Particle Tracking Measurement

Fast, reaitime image analysis
Individual particle tracking better
than aggregatednagnetometry 3 -,

Pixekto-displacement, intensity weighted
algorithm of centroid position per frame




Firm Integrin and CSK connection
resist the twist




