Development of high-throughput in vitro tumour models with microfabrication technologies
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[bookmark: _GoBack]Multicellular tumour spheroids become a simple and effective 3D in vitro model for drug screening, which mimics the complexity of tumour in vivo1,2. Size of spheroids is one of the most concerned parameters, which relates to the drug penetration, cellular metabolism, angiogenesis3. Current methods can only either generate uniform-sized spheroid at once or hardly control the size. Here, we report a liquid-dome method in which the liquid spatial distribution is modulated, which therefore could simultaneously produce the gradient-sized spheroids on a single chip. Using human breast adenocarcinoma MCF-7 cells for the concept validation, we showed the hemisphere-shaped dome and square-shaped dome reached to ~3.4 and ~12.8 folds area size modulation ability, respectively. We also profiled the size-dependent spheroid behaviours such as growth rate, drug penetration, co-culture phenotype. This method breaks the boundaries that the microwells can only generate the uniformed-size spheroids at once. We believe this simple and cost-effective method offers a useful tool for the drug screening and in vitro tumour modelling.
In addition, we used a droplet-based microfluidic technology to generate high-throughput tumour models, including tumour spheroids, organoids and mouse breast tumour chunks. The droplets had a uniform spherical shape. The cells/tissues were embedded in various hydrogels as supporting matrices and showed high viability during the culture. These tumour models can be used for the screening of nanomedicine products.
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Figure 1. Schematic mechanism of the gradient-sized tumour spheroid formation (a) Design of the chip, (b) formation mechanism, (c) size distribution on the round-array chip, (d) size distribution on the square-array chip.
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