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Abstract
• Polymeric microdevices with bioinspired multifunctional features like

defined geometrical actuation or spatially segregated surface properties
are attractive with potential applications in sensors, microfluidic systems,
on demand carriers or biomedical devices.

• This work aims at enhancing programmability of multi-shape memory
micro-objects using atomic force microscopy (AFM) to achieve a
sequential shape reconfiguration or actuation at different geometrical
levels on demand. Temperature-memory polymer-based microcuboids
were designed and fabricated as a model system.

• By varying multi-step programming temperatures and the sequence of
the procedure, multiple nano-cavities can be generated on the same
microbowl to achieve sequential full recovery and actuations of 2-6%.

• In addition, a demonstration of microbowl trapping and sequential
elevating submicron particles was performed to prove the concept as on
demand carrier and release system.

Materials and Methods

Summary and Outlook

 AFM method and temperature-memory polymer were used to
enhance the programmability of SMP microparticles on different
geometrical levels for achieving multi-functions.

 Stepwise actuation on nanocavities and whole microcuboids
could be realized with a reversibility of 2-6%

 Such technology has potential to to create multifunctional micro-
objects that perform complex tasks with shape reconfiguration on
different geometrical levels, inspiring combination of surface
function and particle activity.
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 Two-level sequential shape recovery

 Particle trap and sequential release

 Two-level reversible actuation
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Function

 Two-step programming

 Fabrication based on soft lithography approach
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