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Animal-free in vitro skin models are a promising alternative to animal testing. Full thickness skin equivalent (FTSE) models allow the investigation of cell-to-cell and cell-to-matrix interactions which are more physiologically relevant than 2D cell culture. Although, 2D cell systems have helped understand cell morphology and cell signalling, not all results are translatable to in vivo models. Therefore, applications are often limited due to poor permeability, spatial orientation, physiological oxygen, nutrient and signalling gradients which are present in 3D skin models.
FTSE are more complex models due to their dermal-epidermal interactions and are used to study wound healing, skin disorders (including infectious diseases), and widely used in cosmetic/ drug development.
Currently the demand for artificial skin is not satisfied, there is a growing need to develop a pigmented three cell FTSE for the cosmetic, pharmaceutical and wound care industries. Although, several groups have invested their efforts in incorporating melanocytes to develop pigmented skin models, these are often limited due to poor physical barrier and lack of dermal compartment. The aim of this study was to develop the first commercially available and reproducible human pigmented FTSE by incorporation of melanocytes to Labskin® (an animal-free FTSE model formed by human dermal fibroblasts and keratinocytes). 
Using an air-liquid interface, we cultured primary human dermal fibroblasts, keratinocytes, and melanocytes for 14 days to produce a reconstructed pigmented FTSE.  
Our data shows successful incorporation of primary human melanocytes into Labskin® providing Labskin-M, a pigmented FTSE characterised by the presence of a well differentiated pigmented epidermis and human skin-like barrier function. This novel methodology enhances the production of basement components to ensure the correct localisation and differentiation of melanocytes, creating a more robust, and physiologically relevant three-cell skin equivalent.  All these features make Labskin-M a state-of-the-art in vitro model of critical relevance in cosmetic and pharmaceutical sector with a particular interest in skin pigmentation.  






