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The interfacial mechanics of oligo(ethylene glycol) (OEG)-based microgels¹ adsorbed at the air–water interface were 
characterised by pendant drop tensiometry, combining linear and non-linear oscillatory dilatational protocols to resolve their 
viscoelastic response below and above the volume phase transition temperature (VPTT). Adsorbed layers were equilibrated at a 
constant surface area prior to imposing oscillatory area perturbations. In the linear regime, small-amplitude oscillations (ΔA/A₀ 
= 5%) were applied across a frequency range of 0.01–0.2 Hz, with harmonic analysis confirming the linearity of the response. 
Beyond this regime, large-amplitude oscillatory dilatation (LAOD) was employed to probe the non-linear mechanical response 
of the microgel-laden interfaces. Amplitude sweeps with stepwise increasing deformations (ΔA/A₀ = 5, 10, 20, 30%) were 
performed at a fixed frequency (0.02 Hz). The complete set of harmonic contributions was analysed via general stress 
decomposition (GSD)² to separate the intracycle stress into contributions arising from genuine interfacial network interactions 
and those stemming from surface density changes upon compression/expansion. This distinction is unique to dilatational 
deformation—as opposed to shear—since surface mass is not conserved during area oscillations. This framework, combining 
linear and non-linear harmonic analysis, provides a systematic basis for resolving differences in interfacial film strength, 
structuration, and deformation tolerance between the OEG-based microgel systems. 
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Figure: Representative GSD analysis under LAOD at the air–water interface. Total stress is decoupled into elastic and viscous network
interactions (top), alongside density dissipation and density elasticity (bottom) arising from surface mass non-conservation.
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