Crack pattern in bacterial drop
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Big picture
e Practical
o Biofilm formation
e Fundamental
o Mechanical instabillity
o Role of activity
o Pattern formation



Striking results

PR: light controlled E. coli; RP: tumbler E. coli



Striking results

TWS5: tween 20, 5e-6 v/v



Striking results

TWS5: tween 20, 5e-6 v/v



Tasks

1. Control experiment using dead bacteria and passive ellipsoids

Drop of dead bacteria suspensions show much
less cracks compared to those of swimmers and
tumblers.

We don’t understand whyyy dead bacteria show
different crack patterns from tumblers. Potential
explanations: aggregation, ...

Tests:
1. passive ellipsoids
2. dead and tumbler

Dead* in water, 135 n0, 4 ul, glass

*Dead: 100 C for 10 min



RP in water, 119n0, 4 ul, glass

XM

Tasks

2. Inconsistent patterns (of RP suspensions) at similar conditions

RP in water, 116n0, 2.5 ul, glass

TL

RP in water, 128n0, 2.5 ul, glass

We have seen 3 types of
crack patterns. Which is
right?

Tests:

1. repeat many times, until
we make sure the results
are reproducible.

2. concentration gradient.



Tasks

3. Image the micro-structure in drop
e Brightfield - drop edge structure of all
e Confocal - drop edge structure of swimmer
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Xiaolei's analysis
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https://drive.google.com/drive/folders/1 E6ahYM7 jEcX6ZgFhwuaY Gpflr7Wnsm?usp=sharing



https://drive.google.com/drive/folders/1_E6ahYM7_jEcX6ZqFhwuaYGpflr7Wnsm?usp=sharing

Xiaoler's questions



|dea: Delamination & crack pattern




Compression

Tension

For most beams
y = half depth (d/2)

Bending Equation:

M: bending moment
I: Moment of inertia
\sigma: bending stress
Y: 2/d



Silica, volume fraction =0.2,r=8 nm, Giorgiutti-Dauphine, et al., Eur. Phys. J. E (2014)



silica, r=16nm, 3% wt, Dugyala, et al., Sci. Rep (2016)




Zhengyang’s comments

The change in orientational order is not obvious
If we do SEM using samples with actual cracks, what can we see?

| think delamination could play a role. Can we image the drying process from an angle, at the same time
image from below, and try to find the coupling between the crack formation and delamination?




Some questions




