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The present work reports the use of a novel
microbes based printing for fabrication of three
dimensional structures. The natural ability of
the microbes to grow into three dimensional
colonies, when provided with sufficient
nutrient media has been used as an asset here.
The process involves the use of an intermediate
porous membrane/paper as a substrate for these
microbes (Figure 1).

For dispensing of the microbes on this
substrate, printing techniques such as inkjet and
screen printing have been employed. We have
used yeast culture of unit optical density as an
ink. The final resolution of the printed pattern
depends upon its physical and rheological
properties. Further, inkjet and screen printing,
both the processes have their own essential
requirements. Therefore, the ink has been
examined for better printability by introducing
varying concentrations of surfactants. The
optimized ink is printed on the substrate and
then allowed for incubation. After growth,

these microbes result into three dimensional
structures. In order to demonstrate the potential
use of this process, we have selected two
applications- 1) fabrication of microlenses for
enhancement of light extraction efficiency of
OLEDs, where microbes are dispensed through
inkjet printing process and 2) fabrication of
braille text patterns, where screen printing has
been employed for introducing microbes. A
maximum enhancement of 1.24X has been
achieved from the microlenses thus fabricated.
Moreover the braille text patterns thus
generated meets the essential standards
required for braille books.
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Figure 1: Photographic images for patterned growth of microbes on substrates. (a) untreated PVDF membrane
displaying no growth (b) growth of E.coli on PVDF membrane treated with Triton X-100 (c) as grown yeast on
surfactant treated PVDF (d) legible pattern of grown yeast on PVDF membrane with culture ink (inoculum +
surfactant) dispensed using micro-pipette (e) negative image of the same pattern in which culture ink is spread
thorough-out and growth is inhibited by antimicrobial agent dispensed in the BSBE pattern. (f) grown yeast pattern
with significant height even after drying
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