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The neuromuscular junction (NMJ) is a synaptic structure that plays a pivotal role in exchanging signals among lower motor neurons (LMNs) and skeletal muscles fibers. Investigating the functionality of neuron conduction and muscle contraction is pivotal in all those pathological conditions where NMJ is altered, such as aging, muscular dystrophy and Amyotrophic Lateral Sclerosis (ALS). Despite the NMJ has been widely investigated in animal models of neurodegenerative and muscular disorders (Fogarty et al., 2019), the mechanism behind the pathophysiology of these pathologies still needs to be clarified. Indeed, the development of a NMJ engineered model may represent an innovative tool to help pointing out the synaptic transmission alterations. In a previous work, we already proposed the generation of an in-vitro bioengineered three-dimensional vascularized skeletal muscle tissue (X-MET), able to recapitulate the architecture and the function of an in-vivo muscle (Carosio et al., 2013). Within this context, we aim at developing a 3D model of neuromuscular junction to enhance the fusion and the formation between the X-MET and motor neuron primary cultures. The resulting model is expected to allow improving the investigation of NMJ functionality in several pathological conditions. To do this, we initially characterize the bi-dimensional interaction between mouse spinal cord primary cultures and primary cultures obtained using muscle tissue harvested from mouse hind limbs, through a commercial 2D micro-fluidic device for NMJ formation. Subsequently, two different prototypes of a 3D micro-fluidic device were designed and realized to promote the formation of synaptic transmission between the X-MET and mouse spinal cord primary cultures. In the first one, the engineered muscle and the neurons are connected through a microgroove barrier, while in the second one they are connected by a single channel for the placement of a decellularized nerve. Preliminary results for the two devices are reported. 
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