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Handling of liquids in sub millimeter sized channels is essential for microfluidic systems. We developed microactuators 
inspired by small oscillating hairs called cilia found in nature. Our microactuators are based on polymers filled with 
magnetic nanoparticles and motion of the structures in liquids is achieved through exposure to varying magnetic fields. 
The overall cilia manufacturing process we developed is based on a simple and robust  process for the generation of 
surface-attached polymer networks containing magnetic nanoparticles. A combination of two different variants of the 
photochemical process to generate such surface architectures has been used to manufacture surface-attached polymer 
micro-flaps that resemble a cilia covered surface. The photochemical process is based on the use of copolymers that 
contain a small amount of photoreactive groups. The polymers are deposited onto a surface and a subsequent 
illumination with UV light triggers a crosslinking reaction and at the same time also an attachment to the surface. 
Using polymers with different photoreactive  groups that respond  to UV light of different wavelengths one can use this 
general approach to generate arrays of small flaps on the surface. Each individual flap is only attached to the surface 
at one end. If the polymers are filled with several weight percent of magnetic nanoparticles the resulting flaps can be 
released from the surface and actuated by using magnetic fields. We discuss the overall fabrication process with an 
emphasis on the parameters that allow the generation of large area arrays as these are needed in a microfluidic device 
and on device integration.
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