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Mast cells are tissue-resident immune cells that are an essential regulators of tissue remodelling and fibrosis 
but their behaviour in a 3 dimensional (3D) environment is poorly understood. Some 3D culture methods, 
including bioprinting, require that cells are embedded into a 3D matrix, making it difficult to extract and analyse 
the cells for changes in viability and biomarker expression. In this protocol, we describe a method by which the 
effect of a hydrogel matrix on cell viability and biomarker expression can be determined. A crystalline 
nanocellulose (CNC) embedded agarose composite was fabricated into a 24-well culture system and its 
biocompatibility with mouse bone marrow-derived mast cells (BMMC) was determined. After 18 h of exposure 
to the CNC/agarose matrix, BMMC viability was unaltered as measured by propidium iodide (PI) permeability. 
However, BMMC cultured on the CNC/agarose substrate appeared to slightly increase expression of the high 

affinity IgE receptor (FcRI) and the stem cell factor receptor (Kit; CD117). Hydrogel substrates were fabricated 

composed of fibrillar nanocellulose (FNC) and sodium alginate using a 3D extrusion bioprinter. Over a period of 
6–48 h, the FNC/alginate substrates did not exert cytotoxicity on the BMMC as PI permeability and microtiter 
assays (XTT and lactate dehydrogenase). This data indicates that nanocellulose-based bioinks can be 
compatible with mast cell 3D culture and in fact, may increase their rate of proliferation and differentiation. This 
work further describes an efficient method to rapidly screen the biocompatibility of candidate bioinks prior to 
their use in a 3D bioprinting process. 


