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Fabrication of Electromagnetic Materials by Biotemplating Process
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The kinds of materials used for radio wave engineering are limited to metals
such as copper and aluminum, ferrite, or carbon, and insulating materials such as resins, and

cooperation with material chemistry that can impart a variety of material resources has not been
well considered in the material development for high frequency engineering. In this study, the new
research area relating to fabrication process using biomaterials for high frequency materials is
introduced and summarized with their characteristics of electromagnetic wave response.
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Figure 1. SEM images of Coscinodiscus
with the entire shape of a disk (left) and
magnified image (right).
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Figure 2. Biotemplating process using
Coscinodiscus via electroless plating.
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Figure 3. Schematic illustration of
Spirulina-based biotemplating process.
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Figure 4 SEM images of Coscinodiscus after
nickel plating (left column) and successive
substitution type gold plating (right column).
The EDX analyses revealed that the
corresponding metals were deposited onto the
surface of Coscinodiscus.
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Figure 5. (A) FDTD simulation for
transmittance and reflectance of hole-A made of
gold and (B) simulation setup.
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Figure 6. (A) FDTD simulation for
transmittance and reflectance of hole-B1 made
of gold, (B) the magnified transmission, and (C)
the simulation setup.
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Figure 7. The transmission spectrum of
lithographic metallic hole array reported by
Ebbesen group (top) and microspectroscopies
of diatom-templated metallic hole-array disk
(bottom).
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