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Abstract:
Utilization of active colloids to transport both biological and 
inorganic cargo has been widely examined in the context of 
applications ranging from targeted drug delivery to sample 
analysis. Generally, carriers are customized to load one specific 
target via a mechanism distinct from that driving the transport. 
Here, we unify these tasks and extend loading capabilities to 
include on-demand selection of multiple nano/micro sized 
targets without the need for pre-labelling or surface function-
alization. An externally applied electric field is singularly used 
to drive the active cargo carrier and transform it into a mobile 
floating electrode that can attract or repel specific targets from 
its surface by dielectrophoresis; enabling dynamic control of 
target selection, loading and rate of transport via the electric 
field parameters. Within the context of dielectrophoretic ma-
nipulation, that this floating electrode is mobile, essentially 
represents a paradigm shift relative to the current generation 
of electrokinetically driven devices built by photolithographic 
patterning, where the spatial distribution of the field-gradient 
is always a fixed. Comparing dielectrophoresis in these two sys-
tems, we note that the unfixed electrode is able to trap nanotar-
gets at moderate voltages. Moreover, the active mobility which 
enables the carrier to travel to the target and transport it to a 
secondary location, simplifies the overall system by eliminating 
the necessity of a secondary convection mechanism common-
ly employed in high throughput dielectrophoretic devices to 
bring the target to the region of high field strength. Adding 
directed motion via magnetic stirring enables to develop these 
into building blocks for bottom-up fabrication.
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