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The biofabrication of tissue models that closely mimic the tumor microenvironment are necessary for high throughput rapid screening of anticancer drugs. Bioprinting of heterogeneous cell-laden hydrogels has shown promise in advancing rapid artificial tissue development. A major bottleneck limiting effective rapid production of physiologically relevant tissue models, are the limitations our understanding of the interplay between cell and the artificial extracellular matrices in which they are encapsulated. By understanding how complex systems of cells affect the physical characteristics of the encapsulating hydrogels, effective printing of high populations of coculture cell-laden hydrogels can be streamlined, and the time required to produce tissues could be effectively reduced. Here, we explore the effects of increasing cell seeding densities on the viscoelastic properties, printability, and cell viability of two different alginate-gelatin hydrogel compositions. We will then examine the effects of encapsulating two cell-types, at varying ratios, on spheroid growth and morphology within two alginate-gelatin hydrogel compositions. Rheological analysis of hydrogels of varying cell seeding densities reveals an inverse relationship between cell concentration and zero-shear viscosity. Spheroid size, shape and other morphological features are greatly influenced by bioink stiffness and extrusion via printing. A greater understanding of printing impacts on spheroid development and optimized printing parameters for various alginate-gelatin bioinks may aid in the future rapid fabrication of functional tissue models for therapeutic screening.  

