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I. Abstract Body 
A critical parameter in DEP-based manipulation is the channel height. Previous studies have examined the effect of the height on the levitation distance [1] and capture time [2] of particles. However, the reported effects depend on specific conditions and methods implemented. This paper experimentally investigates the effect of the microfluidics channel height on nDEP continuous manipulation of particles using co-planar electrodes, which are chosen based on our previous studies [3].
Particles enter the micro-device, Figure 1, while a sheath flow pushes them towards one side of the channel. As the particles reach the electrodes, the DEP force pushes them laterally towards a target outlet, Figure 2. The particles also experience drag force, which acts against the DEP force. As the channel height decreases, the particles are expected to experience greater DEP and drag forces. The experimental, using the setups shown in Figure 3, goal was to determine the maximum throughput as a function of the applied voltage resulting in a particle collection efficiency of more than 99%. Each of the tests was repeated three times to make sure that the experiments were reproducible. Figure 4 shows the effect of the applied voltage on the maximum effective throughput for four different particle sizes and 25 μm micro-channel height. The results illustrated that for larger particles, the DEP force is stronger; hence, the effective flow rate is higher. The same trend was observed for larger heights. Figure 5 compares the maximum flow rates obtained from the largest voltage for different particle sizes as a function of the channel height. As the height increased the throughput decreased. Taken together these results can lead to the selection of an optimal channel height to achieve the desired throughput based on the applied voltage and the particle sizes in applications that require efficient manipulation of particles/cells. 


II. Image:
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[bookmark: _Ref529176792][bookmark: _Toc532515087]Fig. 1: (a) A sample of the chips fabricated by photolithography. (b) The DEP-based micro-separator under a microscope.
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Figure 2: The polystyrene particles under the effect of the DEP force are guided effectively towards the target outlet.
[image: ]
Fig. 3: (a) The experimental setup including (b) an APO microscope, (c) a KD Scientific syringe pump for infusing the flow, (d) a close-up view of the chip. The outlets are collected for further analysis.
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Fig. 4: The effect of the applied voltage on the particle throughput for a 25-μm channel height
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Fig. 5: The effect of the channel height on the particle throughput for an applied voltage of 10 V_pp
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