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Problem

Nanofibrous materials have been the focus of much scientific and technological interest due to their potential to exhibit unique mechanical, chemical, electrical and magnetic properties.  While many nanofiber fabrication techniques have been demonstrated, almost all of these techniques generate short or discontinuous fiber materials. Traditional fiber spinning methods when applied to the production of nanofibers requires micron-scale apertures which results in the extrusion of high-viscosity polymeric precursors through such small apertures with high pressure; and,  the surface tension-induced pressure increases as the aperture diameter to the fourth power, and causes droplet breakup to occur much more rapidly. Electrospinning technique has produced a felt-like material that is comprised of randomly oriented fibers.  Highly aligned fiber mats have been produced by various mechanical and electrical methods. However, it is still not possible to collect an individual nanofiber for spooled storage. Thus, continuous nanoscale monofilament materials remain unavailable for study or use. 

Solution

Inventors at Wright State have developed a modified wet spinning method to produce polymer fiber with submicron cross-sectional features in a manner that could allow for continuous spooling and recovery.
 This spinning method allows continuous submicron fibers to be extruded from a relatively large aperture. However, this technique involved the injection of a very low viscosity precursor into a moving, highly viscous medium, under laminar flow conditions. These conditions are unlike any conventional fiber spinning method or those of electrospinning. Nanofilaments of the low-viscosity precursor can be held stable for longer periods of time, allowing draw-down effects to achieve submicron fiber diameters and allowing extra time for solidification to occur prior to the initiation of droplet breakup. Under laminar fluid flow conditions, this technique should allow for highly controlled fiber spinning and spooling-type collection.

Patent Status: Patent Applied for.

Stage of Development:  Bench top production of sample fibers
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