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Introduction

Cell behaviour is strongly influenced by the surrounding microenvironment, including cellular confinement, geometry
and cell density. Droplet microfluidics provides a platform for generating hydrogel microgels with tunable morphologies
and controllable cellular loading [1,2,3]. By manipulating flow conditions and crosslinking dynamics, a range of
microenvironments can be produced. Understanding how these parameters influence microgel morphology is essential
for engineering reproducible culture systems for future organoid applications [4,5].
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Figure 5. Regime map illustrating the effect of oil-to-alginate and CaCl,-to-alginate
flow rate ratios on hydrogel morphology. Data points are classified as droplet,
interlink, thread or transitional regimes. Higher CaCl,-to-alginate ratios favoured the
formation of interlinked and thread-like structures, whereas lower ratios
predominantly produced discrete droplets. Both axes are shown on logarithmic

Figure 2. Representative brightfield images of hydrogel structures generated using a glass
capillary microfluidic device. (A) Droplet, (B) interlinked bead, and (C) thread morphology.
Scale bar = 500 pm.
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