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Fabrication of advanced visual information processing devices using printing
patterns of the photoreceptor protein bacteriorhodopsin
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Bacteriorhodopsin (bR) is a photoreceptor membrane protein extracted from
Halobacterium salinarum. The function of bR is similar to that of rhodopsin which is the visual
pigment of animals. Irradiation of bR on the interface of electrodes and the electrolyte generates a
time-differential photocurrent without the need for an external power supply. Printing patterns of
bR can be obtained by using an inkjet printer, and this method is suitable for on-demand pinpoint
soft patterning of such biomaterials. This scheme leads to development of biologically inspired
devices which have visual information processing functions with spatial filtering. It is known that
the spatial (2-D) Gabor functions are models of simple cell receptive fields. We have developed
spatial Gabor filtering photosensors using the multi-layered printing patterns of bR.
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