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Organ-on-Chip (OoC) technologies have been becoming a much-needed alternative for 2D cell
cultures and even animal studies. These OoC systems are used to establish increasingly complex
3D tissue models. Often it is of interest to gather visual data from these models using microscopy
coupled with appropriate fluorescent markers. However, many state-of-the-art OoC systems are not
compatible with high-throughput microscopy. In continuation, there would be a need to process the
generated data, but there is no such option readily available for research use. To address these
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difficulties, this research aims to establish a proof-of-concept highly automated image analytics . Tunable biomimetic surface stiffness

pipeline using available tools. This is coupled with a high-throughput vessel-on-chip platform, . Shear stress gradient

termed AKITA plate, to establish an in vitro disease model.

METHODS

Generation of on-chip in vitro vascular model Goals of established pipeline
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causative TIE2 mutation L914F under L914F pipeline to identify differences in established models

the effects of flow ldentify possible drawbacks of the method

Simplified visual workflow of the automated image analytics pipeline
Driven by a

python script

Nuclei segmentation pretrained
Stardist (Weigert et al., 2020) model
with optimized parameters
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Data cleaning
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Actin orientation analysis
using Orientationd (BIG,
EPFL)

Cell segmentation with
custom trained Cellpose model

(Pachitariu & Stringer, 2022) & Analysis
Export for custom
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Graphs were generated from inputted images after
orientation  distribution and  nuclei user-defined parameters were set. Custom analysis
elongation. was possible from exported results

CONCLUSIONS
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we showcased a proof-of-concept pipeline for analyzing acquired images that was able to show differences between

established conditions. This was done omitting analysis in 3D space that was seen as a challenge. Decrease in accuracy was

observed due to overlapping ROls and semi-circular channel of the model causing overlapping of ROls.
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