The infectious capacity and spread of influenza A viruses (IAVs) depend on a series of interrelated events that result from complex mechanisms that are still partially known today. Even if they are species -specific viruses, there are increasing reports of the virus passing from one host species to another with the consequent risk of reassortment between different strains and the appearance of new strains with possible pandemic potential. Swine species play a key role in the diffusion of IAVs both for the type of farming and for the enormous variability of the circulating strains deriving from reassortment phenomena between strains of swine, avian and human origin. In vivo experimental models are able to provide relevant elements for the study of IAVs; however, they are subject to numerous ethical and animal welfare implications [1, 2]. It is necessary to standardize alternative models, such as 3D cultures of porcine respiratory tissue, which allows us to evaluate the infectivity and replication capacity of IAVs in systems that maintain the anatomical and functional integrity of the tissues of interest [3]. In this study, we tried to develop a 3D culture system using the New Born Pig Trachea (NPTr) cell line that shows the coexistence of α2,3 and α2,6 receptors, making it suitable for the study of influenza viruses, not only swine, but also human and avian. Cells grow in MEM added with 10% FBS at 37°C and 5% CO2. In 2D cultures, the morphological aspect, the presence and the type of the cytopathic effect were evaluated when inoculated with swine influenza virus (H3N2 A/swine/1523/98, H1N1 A/swine/1523/98 and H1N2 A/swine/1523/98). Two different matrices are being tested for the 3D model: TissueSpec® Lung ECM Hydrogel (Xylyx, NY, USA) and PeptiGel® (Manchester BIOGEL, UK). For inclusion cell growth, Hydrogel mixes with different stiffness (6 mg/ml, 5 mg/ml and 4 mg/ml), 10% and 20% FBS concentrations and 24 and 48-well plates with a cell concentration of 4.5x10^4 cells/well were tested. No cell growth was observed after 7 days of incubation but was monitored for up to 4 weeks with no results. Other combinations of gel stiffness, FBS concentration and cell number will be tried to achieve optimal growth support. Tests are also underway on cells grown in Hydrogel to develop a protocol for fixing and embedding 3D cultures in paraffin for subsequent immunohistochemical tests. With regard to PeptiGel, different compositional and stiffness formulations have been tested (Alpha 1, Alpha 2, Alpha 2 RGD, Alpha 4, Gamma 2). For growth in inclusion, a suspension of NPTr cells was prepared at a concentration of 1.2x10^6 cells / ml. The matrix enriched with cells was seeded on 12 mm inserts with a transparent PET membrane and 0.4 µm pores (ThinCert®, Greiner bio-one, Austria) suitable for 12-well plates. This facilitates the adhesion of the matrix to the substrate and permits the passage of nutrients from the soil to the gel itself. Cell growth was observed for few weeks and the Alpha 1 and Alpha 4 formulations were found to be the most suitable for the growth of the cells used. These preliminary tests will be useful to identify the most suitable scaffold for the growth of cell lines chosen for virus-cell interaction and viral replication studies. Further developments of the system could concern the culture of other respiratory explants from pigs (nasal, bronchial and pulmonary) allowing the reduction of the number of animals used, in line with the 3Rs principle, improving the in vitro methodology 
