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ÎTorque applied at surface of cells with magbeads  

ÎUsed to determine cell mechanics 

ÍCellular viscoelasticity (Fabry, Fredberg)  

ÍMechanotransduction (Wang, Ingber) 
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ÎField applied briefly in one direction to magnetize 

ÎSinusoidal field applied in other direction to twist 

ÎTorque applied:  t = m x H 

     m is magnetic moment 

     H is sinusoidal external field 
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A) Microscope stage with electromagnetic coils 

B) Twist causes magbead rotation and translation 

C) Human airway smooth muscle cells with magbeads 
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ÎMagnetometer detects field produced by dipoles 

ÎTwisting field rotates beads (and dipoles) 

ÎDecrease in B field ÁÔ ÍÁÇÎÅÔÏÍÅÔÅÒ Є Ô×ÉÓÔ 
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ÎFor magbeads:   T(t) = c H(t) cos f(t) 
     c = 0.41 Pa/gauss 
      H(t) = H sin (t)    
     f(t) = B(t)/B0 

Histamine added 

First 10 cycles 
Pre-histamine 

Last 20 cycles 
Post-histamine 
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ÎFast, real-time image analysis 

Î Individual particle tracking better 
 than aggregated magnetometry  

ÎPixel-to-displacement, intensity weighted 
algorithm of centroid position per frame 
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ÎLigand-bound integrins actively resist the twist 


