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Abstract
Miniaturization techniques have received remarkable interest over the past decade owing to their ability for minimal material consumption, superior control over operational conditions and fine-tuning the properties of the materials. As a well-researched miniaturization technology, microfluidics has emerged as an appealing class paving the way for the miniaturization of fluidic processes for different applications including material synthesis, advanced materials and material characterization. On the other hand, recent advances in the fabrication of advanced materials have expanded the application of these materials in various fields of science and technology such as biomedical engineering, energy storage, point of care, nanotechnology, microelectronics and sensors, among others. Despite the extensive progress in the synthesis of advanced materials, the majority of studies investigate their fabrication process under equilibrium conditions, where only the thermodynamically stable species can be obtained. This limitation is a drawback for the proper understanding of the process in addition to hampering the effective fabrication of materials with a desired structure and functionality. To tackle this limitation, microfluidic technologies have shown a great capacity in pushing the system toward out-of-equilibrium conditions (i.e., non-equilibrium), which broaden the scope of the functional materials that can be synthesized, which are unattainable using pre-existing conventional approaches. In conclusion, advances in microfluidic technologies open new avenues for the fabrication of conventionally-unattainable species of functional materials, understanding the mechanism of crystal growth for crystalline functional materials and performing controlled material synthesis with precise control over reaction conditions; enabling various applications requiring the production of specific functional materials with desired physical and chemical properties.
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