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Abstract Fabrication process & packaging

We present an array of dielectric elastomer actuators for investigation of cell response to periodic
mechanical strain (cell mechanotransduction). Several technologies can be used for this type of study 3.
We previously reported on a first generation of 100um x 100um dielectric elastomer actuators that enable
high-throughput studies on very small cell cultures. That first generation had a limited lifetime when
operating in liquid and showed strain non-uniformity across the actuator array. A new generation of
devices was fabricated and the packaging was optimized to facilitate its use with biological
instrumentation. The current system consists of 9 actuators, each 500um x 500pm on a single PDMS
membrane, in a compact package that is compatible with standard cell incubators. The device was
successfully operated for over 100’000 cycles and shows excellent uniformity across the array.
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We have successfully fabricated and characterized an array of 9 uniaxial actuator. Experimental results
show good strain uniformity across the entire array. The device is still working after more than 100 000
cycles at an actuation frequency of 1 Hz and 3 % strain.

On the short term, future work will focus on characterizing strain uniformity of devices with higher
maximum strain. Based on previous work?, it should be possible to achieve 80% strain. The effect of a cell
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