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Abstract 18

Techniques from glass art and fabrication provide a controllable physical platform for 19

studying tissue mechanics in simple organisms. Here, we use glass-based physical 20

models to investigate tissue deformation in the marine organism Trichoplax adhaerens. 21

Previous studies have shown that the epithelial tissues in T. adhaerens undergo large 22

deformations and form fracture holes under mechanical loading, exhibiting a 23

ductile-to-brittle transition at fast loading rates. To model these behaviors in a tunable 24

and experimentally accessible system, glass is shaped into tissue-like monolayers in a 25

glass studio, heated to its specific process temperature, and subjected to controlled 26

stretching. Rapid cooling arrests the deformed configurations, providing snapshots of 27

tissue-like strain states under load. Under lateral and radial stretching, we quantify 28

changes in the area and eccentricity of individual “cells” in the glass models, and found 29

that eccentricity increases after stretching. We further use tensegrity-based models to 30

quantify deformations in the cellular geometry of the glass tissues, enabling direct 31

comparison between experiments and simulations. The model captures the principal 32

experimental deformation patterns, but underestimates the magnitude of the observed 33

eccentricity changes. Our results demonstrate that glass-based physical models provide 34

an experimentally accessible platform for studying tissue-scale deformation and 35

mechanical behavior, while supporting interdisciplinary approaches that connect 36

methods in the arts and sciences. 37

Introduction 38

Tissue Mechanics and Epithelial Deformation 39

Tissue mechanics plays a central role in regulating cell growth, proliferation, migration, 40

function, and differentiation [1–3]. In multicellular organisms, epithelial tissues act as 41

protective and functional barriers and are continuously subjected to mechanical forces 42
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