f) Cell considerations
[bookmark: _GoBack]Different types of cells can be incorporated in 3D models resulting in altered outcomes. There are three main classifications of cells that can be used: stem cells, primary cells, and immortalized cell lines. Stem cells are undifferentiated cells that can be stimulated to differentiate down different lineages. Stem cells are an attractive option since they self-renew in culture and can be used to create patient specific models. There are many types of stem cells which are defined by their stage of development. The different types include: adult stem cells (often from bone marrow or adipose tissue), fetal stem cells, cord blood stems, embryonic stem cells, or induced pluripotent stem cells. Primary cells on the other hand are obtained directly from a specific tissue and therefore are already committed to a specific lineage. They have a limited lifetime in culture and thus are more limited in numbers, and they eventually undergo senescence and stop proliferating. Immortalized cells in contrast have been altered to proliferate and evade cellular senescence. Gene delivery systems are also an option for modulating a specific phenotype in tissue engineered models.

In the body, communication between different cell types is critical to maintaining tissue homeostasis and specificity. Enhanced differentiation and survival is accomplished by co-culturing appropriate cell types77-81. Furthermore, co-cultures lead to increased ECM deposition82,83, improved functional outcome measurements84, proper morphology83,84, and vascular structures81 not achieved in monocultures. Besides mimicking normal physiology better, 3D co-culture models have been useful for studying complex interactions between cancer cells and other cell types by elucidating their contribution to tumor growth, vascularization and metastasis. 

Unique cellular considerations for organs that interface with air have resulted in cultures of multiple cell types at an air-liquid interface, including lung85, epidermis86, cornea87, and inner cheek models88. 

