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1. Hanging drop approach to 3D spheroid models of human cancer: Concepts

1.1. When a node of cells begins to proliferate uncontrollably, it leads to the formation of a tumor. 

1.2. Tumors have a 3-dimensional conformation that is maintained through a high degree of cell-to-cell and cell-to-matrix contact. 

1.3. Because of this structure, tumors have a limited diffusion of oxygen, nutrients and metabolites towards their core, and of carbon dioxide and waste products towards the outer surface, generating a distinct microenvironment.

1.4. However, when scientists study cancer in a laboratory setting, cells are typically cultured on flat plastic surfaces, such as a petri dish, where they grow as simple two-dimensional cell monolayers, with cell-to-cell contact only at the edges.

1.5. These monolayers are also devoid of the distinct metabolite gradients or cell-to-matrix interactions which are characteristic of native tumors. This is the reason that when these 2-dimensional cancer cell models are used for novel drug screening they yield false positive results, which leads to treatments that later fail in clinical trials. 

1.6. To overcome these limitations scientists have developed various 3-dimensional cell culture models, which bridge the gap between the 2-D cell culture models and the in vivo tumor. One such 3-D model is the spherical cancer model or 3-D spheroids. 

1.7. These spherical structures have more representative tumor architecture, metabolite gradients, cell-cell and cell-matrix interactions…reflecting those present in vivo tumors. 

1.8. The hanging drop method is one of the laboratory techniques used to generate 3-D spheroids. Here, a cell suspension is first generated from either a desired cancer cell line cultured in vitro, or from a patient tumor biopsy sample which has been mechanically dissociated. 

1.9. Drops of cell suspension are deposited into the wells of a ‘hanging drop plate,’ a specialized dish called containing wells with a small opening at the bottom. 

1.10. As the liquid medium hangs at the well opening, the cells collect at the bottom of the drop due to gravity…and over the course of 2-7 days, they will aggregate to form spheroids. Then, the plate is centrifuged to transfer these aggregations to the underlying culture wells. 

1.11. These artificial spheroids can be used directly in experimental treatments, including studies of tumor cell biology, tumor migration and invasion, radioresistance or sensitivity to ionizing radiation, high-throughput drug screening and personalized medicine. 

1.12. [bookmark: _GoBack]In this video, we will demonstrate the hanging drop method for 3-D spheroid culture from cancer cell lines, using NUT midline carcinoma cells as model. 











