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Fabrication of master mold
Device masters were fabricated using 3-inch silicon wafers and the negative photoresist SU-8 2025 (Microchem, Warwickshire, UK). Before use, wafers were rinsed with isopropanol (IPA) and dried using a nitrogen gun before being placed in an oven at 180 ⁰C for ~ 20 mins, to remove excess moisture. Room temperature wafers were placed on a spin coater (EMS 6000, Electronic Micro Systems, UK) and coated with SU-8, and then the acceleration, speed and spin times were set to achieve the desired photoresist thickness. To achieve a desired thickness of ~ 25 μm and ensure an even coating of SU-8, the following spin profile was used.
	Step
	Speed (RPM)
	Acceleration (RPM/s)
	Time (s)

	1
	200
	100
	5

	2
	400
	100
	5

	3
	600
	100
	5

	4
	2250
	100
	30

	End
	0
	100
	-



A soft bake step was used to solidify the SU-8 layer by evaporating the solvent in the SU-8. Wafers were placed on a room temperature hot plate (EMS 1000-1, Salisbury, UK) which was then set to 55 ⁰C (it took ~5 min for the hot plate to heat to 55 ⁰C). Wafers were left at 55 ⁰C for 30 mins before turning the hot plate off and waiting for them to cool to room temperature. Direct-write laser lithography was used to etch the microfluidic design into the SU-8 using a 375 nm wavelength laser with a 2 μm resolution, and a laser dose of 250 mJ/cm2 (MicroWriter ML, Durham Magneto Optics, UK). A post-exposure bake completed the polymerisation of the SU-8, following the same parameters as the soft bake. Wafers were developed in ethyl lactate solvent (EC solvent) for ~ 2 mins to remove the un-crosslinked SU-8, then washed in (IPA) for ~ 1 min. If the IPA wash resulted in a cloudy solution, the wafer was developed for a further 30 s in EC solvent, before washing in IPA. This step was repeated until the IPA wash was completely clear, signifying complete development of any un-crosslinked SU-8. The height of the SU-8 channels was confirmed using a Stylus Profiler (Dektak, Bruker, USA).

Schematic of the chip design
[image: ]
Figure S1. Schematic of the chip design with the main chip dimensions summarized in the table. This image has been reproduced with permission from Abou-Saleh et al. 20211.
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Parameters
Nozzle width, N 5um
Channel width, W 60 pm
Channel depth, D 25 um
Length of outlet, L 2000 pm
Outlet angle, 8 15°





