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CAARMA: Computer Aided Ample Range Magnetic Apparatus 
to study force-regulated processes at cellular and tissue-level.  
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1. Portable magnetic-tweezers device; 

2. Microscope-adaptable design; 

3. Hundreds of pN, static or pulsed, constant force on micron-sized beads 
at distance in excess of 100µm from the magnetic tip;  

4. Horizontal force, without modifications of the hosting microscope;  

5. Use of any objective lens, from immersion up to long working distance; 

6. Remanent magnetic field erasing; 

7. “Push-and-pull” capability;  

8. Dedicated PC software and Control Device for image acquisition, bead 
tracking and control of the electromagnets (in progress).
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Force Calibration for 2.8µm Dyna-beads

2.8µm Dyna-beads 
injected in fly embryos

Microrheology in early-stage fly embryos
The mean viscosity is: 
0.70±0.1 Pa s center 
0.78±0.12 Pa s center-periphery 
0.79±0.16 Pa s periphery of the embryo. 

The interior of 
the embryo is 
a b o u t t h r e e 
o r d e r s o f 
m a g n i t u d e 
more viscous 
than water.

1µm beads inside Amnioserosa cells 
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