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Fig. 1S. The device fabrication inspection.  Top left: The anti-aliasing algorithm used to reduce the jaggedness in the channel wall. Top right: The table for the target nozzle width, measured nozzle width, and the settings for the inspection. Bottom left: The CAD drawing of the multi-depth spiral device. Bottom right: The result for the nozzle width inspection (N = 5).
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Fig. 2S. The CFD analysis for the device design. A) The velocity field for the multi-depth spiral device at the beginning of the trapping when the inlet flowrate is 10 ml/min. B) The maximum velocity profile measured in each individual trap and at the near main channel sections. C) The pressure field for the multi-depth spiral device at the beginning of the trapping when the inlet flowrate is 10 ml/min. D) The pressure profile measured at each trap inlets and at the corresponding nozzle outlets. 
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Fig. 3S.  Zebrafish embryo body orientation patterns after trapping. A) Image showing most of trapped zebrafish embryos have their heads pointed inward. B) The shear stress distribution on the 4 potential body orientations of the zebrafish embryo in the main channel (top view). The blue arrow indicates the flow direction. The black arrow indicates the direction of potential embryo body rotation when there is no suction force. The green arrow indicates the direction of hydrodynamic suction force.
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Fig. 4S.  The overall system setups and the homemade pulse dampener. A) Top: The overall setups for the zebrafish embryo trapping and staining system. Bottom: The components inside the thermal insulated box. B) The picture of the homemade pulse dampener using a 60 ml lure lock syringe and a 2-way valve. The air volume inside the syringe is set to be 26 ml. C) Top: The pressure profile measured at the inlet of the peristaltic pump with and without the pulse dampener at 10 ml/min flowrate. Bottom: the pressure profile after fast Fourier transform. D) Top: The pressure profile measured at the inlet of the peristaltic pump with and without the pulse dampener at 20 ml/min flowrate. Bottom: the pressure profile after fast Fourier transforms.
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