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Diffusion Tensor Imaging (DTI) is a neuroimaging technique which maps the anisotropy of white matter thereby facilitating proxy measures of the microcellular structure of the brain. To infer micron-scale geometries using this method, numerical models of restricted diffusion of water molecules inside the brain are used. However, given the hardware limitations of magnetic resonance instruments, and the stochastic nature of water diffusion inside brain tissue, numerous assumptions are typically made in order to create numerically tractable models. These assumptions are difficult to validate due to the large number of model parameters and additional complexity encountered when imaging living organisms. To address these challenges, hollow textile fibers were recently used to mimic the microstructure of the brain [1]. However, since it is difficult to control the size, position, and distribution of textile fibers, a more reliable biomimetic platform is required. In this work we fabricate silicon-based microfluidic devices and show that they can be used as brain phantoms. Since microfluidic structures can be easily made using conventional lithographic techniques, this platform offers the ability to reliably and repeatedly pattern and position structures with nanoscale precision. Furthermore, since silicon does not interfere with MRI signals, silicon-based microfluidic structures are ideal for creating phantoms to test and validate DTI models.
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