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Research Question

Can the oxygen distribution in a 3D in vitro model be
accurately mapped and predicted using MRI-based
oximetry to study cellular response to hypoxia?

Introduction

Understanding tissue oxygenation 1s essential for
investigating the role of oxygen distribution in disease
progression in cancer, stroke, and traumatic injuries [1].
Cells are sensitive to their surrounding oxygen tension,
pO-, and their responses impact tissue and organ function
[2]. Conventional methods to measure the pO- levels 1n
cells include fiber optic probes which are invasive and
restricted in certain locations. A 3D in vitro model with
oxygen-sensitive scaffolding, paired with MRI-based
oximetry (PISTOL), can accurately map tissue oxygen
distribution, providing insights into hypoxia’s impact on
cellular behavior [3].
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a) Original scaffold made from PDMS around a
cylindrical array of sugar or salt molecules, then
washed, cured, and soaked in L6 treatment

b) Final scaffold is a hollow, cylindrical grid 3D S s
printed out of Silicone 40A. Same L6 treatment.
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2) Comparing COMSOL simulations

a) COMSOL simulations for 3D model
b) Predict oxygen gradients

3) Data Analysis

a) Analyze the pO- values obtained
from the simulated grid

Sample

Conclusion

Several O: sensitive scaffolds with varied geometries, 2D,
and 3D grids were successfully created. The average sample
weight increased from 26.4 mg £ 1.9 mgto 76.4 mg + 12.7
mg after L6 soaking, a 191.95% =+ 58.7% weight increase.
The COMSOL simulation of the 3D grid aligns with

expected diffusion patterns.

I aim to extend this research as my Barrett Honors thesis,
focusing on completing the experimental aspects.
Specifically, I will culture cells onto the cylindrical grid
sponge and apply PISTOL. These results will be compared
to the existing COMSOL simulations. This will further
validate this system 1n hypoxia research.
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