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Biomedical research has been exploring incorporating flexible electronics into implantable devices to collect and store energy as well as make these electronics more compact. One strategy to achieve both goals is via textile supercapacitors (TSCs) which are typically made by applying conductive material, such as MXenes, to a yarn substrate and then knitting it up into electronic components. MXenes are a two-dimensional material has a base chemical formula of M(n+1)XnTx, where M is a transition metal, X is carbon and/or nitrogen, and T is the surface termination determined by the synthesis method. Ti3C2Tx MXenes are the most popular because they have high conductivity, it has a long charge/discharge cycle lifespan, and it is nontoxic; however, it is not naturally flexible, at odds with the need for flexible yarns and fabrics for wearability, and it is susceptible to oxidation. TSCs were fabricated by coating MXenes onto casein yarn and knitting up TSCs with a digital knitting machine. Casein yarns were observed to be more readily coated by MXene flakes in an autocoater and have a more even coating along the length of yarn.  In addition, parallel yarn tests were conducted to characterize intrinsic conductive behavior. The fiber surface of uncoated and MXene-coated casein yarn was analyzed using X-Ray Photoelectron Spectroscopy (XPS) and Scanning Electron Microscopy (SEM). The Cyclic Voltammetry (CV), Electrochemical Impedance Spectroscopy (EIS), and Galvanostatic Charge/Discharge (GCD) were conducted to fully characterize the TSCs performance. 


