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The invention presents a new extrusion/spinning technology
for the production of polymer/ceramic and ceramic fibers. Due
to the unique features of the feedstock materials and shaping
processes, production of small diameter (micro)structured
fibers, tubes or tapes becomes possible. Custom made, cost
effective and manufacturable solutions for continuous length
ceramic and composite fibers with diameter in the 10-1000
micrometer range and for non-woven applications below 10
micrometer become available.

Ceramic and polymer/ceramic composite fibers find applications in textiles and fabrics, elec-
tronics and optics, sensing and detection, separation/filtration and catalysis technologies,
renewable energy solutions, and smart materials and devices. These ever-evolving and ver-
satile applications require new and general approaches to produce fibers with increased
complexity, material combinations and microstructural control. To meet these demands, a
general and versatile process to produce continuous polymer, polymer/ceramic and inor-
ganic fibers/tapes and devices with 3-d control has been developed.

Compared to conventional extrusion processes, the new technology can produce fibers,
tubes and tapes with smaller dimensions and greater flexibility. With the new
shaping/structuring process it is possible to produce ceramic and polymer/ceramic fibers,
tubes and tapes from a wide range of ceramic materials. Metallic, functional or other ma-
terials can be added as well. Continuous composite fibers with tailored properties (e.g.
elasticity) can be produced. These may be assembled or weaved into fabrics or devices.
The method is particularly attractive for fibers and devices requiring several layers of dif-
ferent materials and those requiring complex three-dimensional geometries.



Applications Cost-effective and manufacturable solutions for simple and complex, continuous nanocomposite and inorganic
fibers in the 10-1000 micrometer range are available. Specific applications depend on choice of materials and
shapes. We offer custom made solutions for applications in textiles and fabrics, electronics and optics, MEMS, sens-
ing and detection, separation/filtration and catalysis technologies, renewable energy solutions and bio-compatible
materials. The possibilities to combine different functional materials (e.g., electrical, optical, magnetic, catalytic) into
different layers are attractive for applications such as smart materials and devices.
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of materials science and technology development including important environmental aspects. Empa'’s
R&D activities focus on the requirements of industry and the needs of society, therefore bridging the gap
from science to engineering and from research to industry and society. As a result, Empa is capable of
providing its partners with help to improve the quality of life for the public at large. Safety, reliability and
sustainability of materials and systems are cross-sectional topics permeating all Empa activities. As such, Telefon +41 33 228 46 26
Empa plays a key role in Switzerland's research and innovation landscape. Fax +41 33228 44 90
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