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Towards lab-on-a-particle platforms we suggest using mobile engineered active (“self-propelling”) carriers to revolutionize diagnostic testing and sample analysis; with advantages of the traditional lab-on-a-chip (e.g. portability, efficiency) but overcoming current challenges (e.g. complexity, predetermined design). Our novel generic active carrier, acting as a mobile floating microelectrode, uses a single externally applied electric/optical field to selectively trap, transport and deliver user-specified payload(s). Our unified solution is simpler and more robust than current systems where carrier propulsion and cargo manipulation are controlled by separate mechanisms. Moreover, current cargo loading requires specific and predefined targets and release of the cargo (if possible) is complicated. Our recent work [1] demonstrated that using dielectrophoresis (DEP), a frequency-dependent mechanism can selectively load and release the transported cargo. This offers a label-free method to generically, selectively and dynamically manipulate (load and release) a broad range of organic/inorganic matter [2]. Adding directed motion via magnetic stirring enables to develop these active particles into in-vitro assays with single cell precision and building blocks for bottom-up fabrication. Besides the local electric field gradient intensification essential for DEP, an important novelty of our mobile microelectrodes is also the strong local electric field intensification induced by the inherent small gap between the metallic patches of the active particle and the conductive substrate underneath. This property was recently exploited by us [3] to demonstrate a novel method of local and targeted (i.e. only those cells that are in contact with the active particle) electroporation of bacteria as well as micromotor based biosensing.
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