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1. B2 (Summary)

I have utilized the clean room facilities at AIST to

fabricate molds for microfluidic devices. I used the
Karl Suss mask aligner for photolithography to
fabricate one- and two-layer masters. I replicated
the features into the soft silicone elastomer called
polydimethylsiloxane (PDMS). I then bond the
PDMS device to glass to form a completed device. 1
am able to trap bacteria in chambers of about 1
micron high.

2. Bk (Experimental)

Spin coaters, Hot plates, and Karl Suss mask
aligner.

3. fifi L # %2 (Results and Discussion)

PDMS devices are useful due to the flexibility in

which new designs can be rapidly prototyped.
Typically PDMS devices have a single height but
I using two masks to make two layer thicknesses
and the Karl Suss to align and expose both layers.

Bacteria are ~1um x 0.5um in size so to visualize
a monolayer of growing bacteria, we must confine
them. To do so, I fabricated two-layer devices
capable of trapping bacteria in a thin (1-5um),
quasi-2D chamber (Fig 1A). Bacteria in this
chamber grow normally and we are able to
accurately monitor their growth and spatial
distribution as they divide and spread (Fig 1A).
understand

We currently are trying to

intercellular interactions by observing the
behavior of the bacteria in these chambers. For
example we image growth over-nigth and

segment the images to determine the local density
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within the colony (see Fig. 1B).

Fig. 1A (upper) A confocal scan of the chambers
fabricated via photolithography using the chrome
mask. (inset) A schematic of the device showing a
schematic image of the channel containing the
chambers and bacteria. Fig. 1B (lower) Bacteria
growing in a PDMS device replicated from a mold

fabricated at Univ. Tsukuba.
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