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Silk: A top down approach for protein micro- and nano structures
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° Green, a” aqueOUS, and ambient Condition pl'OceSSing recombinant material. . —> Formation of films, gels, foams, fibers etc. * Microfluidics .
+ All aqueous dialysis based extraction and * Laser micromachining
 Programmable biodegradability 2810y o - ; Lt iy
» Biocompatible, FDA approved
* Remarkable optical and mechanical properties
» Patternable down to the nanometer scale

» Doping with bioactive species
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A) Standard lithegraphy B) Apply silk soltion

C) Silk drying and pattern transfer D) Detach patterned silk film
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* RIE patterning of
protein films

Azo coupling chemistry between silk tyros}ne residues and 4-
aminobenzoic acid.
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« Fabrication of THz
resonance antennas
¥ in silk
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THz resonance antennas.
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Silk RIE fabrication scheme

protein expression
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(Preliminary test with silk/ GFP blend)
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Silk lift off fabrication scheme USAF silk on SiO, pattern Silk/ SiO, adhesion model

Molding - Single

Nano imprinting -
step process

Fluorescent
enhancement of
doped silk photonic
lattice structures
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* Dry adhesion
» Hydrophobic
surfaces

Previously established by Amsden et al.

Silk structures from S and Mondia et al.

Si molding master ructure U
(magnified view) (magnified view)

Summary

Ultrafast Nonlinear Optics
nd Biophotonics Laboratory



