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1. Motivation: mechanobiology-ready platform
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2. Brillouin microscopy

Mechanical properties of biological tissues provide critical insights into their functional state [1]. Viscoelastic
properties of the microenvironment have an impact on the cell phenotype [2]. To model these systems in vitro,
spheroids embedded in viscoelastic hydrogels are widely used as they mimic the native three-dimensional tissue
microenvironment and preserve cell-to-cell interactions. Therefore i reliable, high

Brillouin microscopy is non-invasive, label-free and offers mechanical contrast based on the
inelastic scattering of photons off spontaneous, thermally-induced acoustic vibrational modes
(phonons). The resulting frequency shift depends on the local sound velocity within the material.
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AIMS:
* Integrate Brillouin microscopy with a viscoelastic hydrogel lab-on-a-chip platform
encapsulating spheroids.
* Automated, reliable and high-throughput quantification of both gel and spheroid

mechanics over time.
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3. Development of robust, high-throughput Brillouin micro-spectroscopy pipeline for lab-on-a-chip devices

3.4 Robust viscoelastic PEGNorb hydrogel
platform establishment
Bulk gel reproducibility:

3.3 Software development for automated experiments
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How do we achieve reliable and reproducible Brillouin
data?

Custom pymmcore-plus based microscope control and a Impact of water content on Brillouin
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Reproducibility of gel BFS in devices:

t;ﬂ o « OpenCYV library allows extracting relevant wéc&on wv(10s)
Glas! 2o spatial features [7]. Representative channel g 2
§  Spheroid localisation and automatic quality & | S . 6]
304 assurance. Z < v | o
£ —ontactuth wll - Sheodborder e Welborder * 80% of the channels exhibit uniform
202 Corerti 8 e s BFS (mechanical microenvironment),
0 l_’x 10 e w2 ] comparable to bulk gel.
%0 40 20 0 2 40 60
zos vea707 - sl - P B SN Sormmary Acsoss Chonnels
* Axial focal spot dimensions are compatible with bulk y ‘ z e veasis M <6135 -0 02640 ) S 5. 101 G 8
spheroid mechanics sampling with 0.45 NA objective lens. . £os Injection anomaly 2
2

3.2 Spheroid sampling and measurement
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with Brillouin microscopy.
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