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Introduction: 
Preclinical studies play an important role in the scrutiny of new drugs, their efficiency and potential adverse effects. The use of animals for drug preclinical tests has been an extended practice in the last decades, but their high costs, low reliability and ethical issues have underlined the need for new models. The reproduction of human tissues in vitro has become a popular alternative to animal testing. However, their implementation at large scale is limited by their long manufacturing time and limited reproducibility. In the past few years, bioprinting techniques have been introduced to overcome this problem by selectively depositing cells and biomaterials layer by layer in a selective manner. Despite different bioprinting processes being explored, the physiological, metabolic and biochemical properties of human tissue have not been completely reproduced. To address this problem, we would like to introduce a new bioprinting system named Reactive Jet Impingement (ReJI). This system is based on the jetting of two liquid bio-ink precursors, which meet and react in the mid-air forming a stable gel. In comparison with other technologies, ReJI allows a precise deposition of high cell densities without exposing the cells to shear stresses.

Objectives: 
This presentation will report initial results on using ReJI to produce in vitro skin models with physiologically relevant cell densities without affecting the cell viability and potentially reducing the model maturation time.

Materials and Methods: 
Dermal models were prepared using collagen-alginate-fibrin ink crosslinked with thrombin-calcium chloride ink containing suspended human dermal fibroblasts. The viability, proliferation and morphology of 500,000 and 5,000,000 fibroblasts/mL in manually seeded and bioprinted dermal models were compared by immunofluorescence.  The effect of printing on the organisation and proliferation of human epidermal keratinocytes in comparison with manually seeded were also evaluated by immunofluorescence. 

Results and Discussion: 
Dermal models were sequentially printed in 12 well plate-inserts at a rate of 2 minutes per gel with a defined morphology which was maintained after more than 7 days in contrast to manually seeded models. The printing of high cell densities did not show any effect on cell viability. Contrarily, fibroblasts at higher cell densities presented a faster adaptation of the cells to the gels and higher proliferation rates, which could be used to speed up the skin models production and improve their complexity. Control deposition of keratinocytes with ReJI was also proved to improve the growth and the homogeneity of epidermal layers.

Conclusions: 

ReJI has been shown to selectively control the cell and matrix distribution, producing stable dermal and epidermal layers in a fast and reliable way. In comparison with other conventional techniques, this technology enables the printing of high cell densities without affecting cell viability, which prospectively could reduce the time required for tissue maturation. Overall, ReJI system has shown the potential for the high throughput production of complex and reproducible skin models. 
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