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Objective

To fabricate a microfluidic device capable of a stable
liquid-to-liquid interface to analyze bacterial adhesion
within the liquids during laminar flow.

Background

e Bacterial growth and attachment at liquid -liquid
interfaces have yet to be analyzed due to the difficulty is
optically assessing these interfaces.
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Figure 1. General system workflow - brainstorm, design, test, fabricate.

Copper-Clad PCB

N2

Biopsy Punches

Dry-Film
Photoresist

Water dyed with Red 40

Hexadecane

Chemyx Fusion 200 Syringe Pump Leica Inverted Microscope

Results - PDMS Devices

B. Snapshot from microscopy video ofa
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Figure 2. Microscopy imaging of PDMS fabricated devices.

Results - COMSOL
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A. Parallel channels experiencing droplet formation at 0.0007 m/s
and a stable interface as 0.0071 m/s

0.005 m/s
7.5 uL/min

0.05 m/s
75 nL/min

B. Y-channels experiencing droplet formation at 0.005 m/s and a
stable mnterface at 0.05 m/s

Figure 3. COMSOL simulations of devices

Conclusion

e \We built microfluidic devices that maintain stable liquid -
liquid interfaces for observing bacterial adhesion.

e These devices achieve stable interfaces at flow rates as
low as 7 yL/s in COMSOL simulations.

e Currently, our devices require mobile liquids. Future work
aims to stabilize static interfaces.

Future studies will focus on three areas:
e The effect of surfactants, detergents, and salts on
interfacial stability
e |nterfaces between miscible liquids
e The role of bacterial appendages in adhesion
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