s Universit
¥ of GlasgowY

VIA VERITAS VITA

Micropatterned platform towards high throughput mechanical
characterisation of single adherent cell

Ke Wang”, Huabing Yin, Nikolaj Gadegaard, Massimo Vassalli

James Watt School of Engineering, University of Glasgow, UK.
*Corresponding author: 2222113W@student.gla.ac.uk

Introduction and Aim

Cell-to-cell variability poses a major challenge in
obtaining reliable data from in vitro experiments,
especially in applications such as drug testing.
Controlling the microenvironment and spatial
organization of cells can help minimize this
heterogeneity and improve reproducibility. In this
project, we develop a high-throughput system to
generate ECM-coated micropatterns on the coverslip,
enabling uniform cell adhesion and growth. This
approach allows more consistent measurement of cell

Primo (Alvéole)
photopatterning:

Photoinitiator

. . : incubation

Primo  projects UV  Anti-fouling PEG-

patterns through a digital SVA on the E |:| I
. . . coverslip

micromirror device (DMD) J'

for micropatterning and  Remove 7

hydrogel polymerization unreacted PEG- B EEmE®N Protein %
SVA

[1]. pattern

mechanics, making it easier to assess treatment

effects with reduced variability. so| Force-displacement curve

Chiaro nanoindenter
(Opticsl1 Life): -

The contact point where the tip sesiissng
first touches the sample needs to

be identified from the fitted
curve. The Hertz model is utilised
to extract the cellular stiffness

Force (nN)

Better Cell morphology Adhesions

definition of the
mechanical
phenotype

Baseline Contact
v

[3] 0 2000 4000 6000 8000 10b00
Displacement (nm)

Micropatterns

No need for

v S - Quantification: Pattern segmentation control pipeline
Ready for

Label the
mask and Morphology Filter out the
measure the analysis noise

property
Cell segmentation

Rotate and Choose
crop the mean
image thresholding

automation
Precise localisation
Aim:

Use photopatterning techniques to fabricate high-throughput protein patterns
and compare the stiffness of adhered cells on the pattern and not on the pattern.
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Patterns and cellular adhesion
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Cellular stiffness and quantification
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