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Figure S1 A graphical representation showing the dynamic evolution of viscous fingering patterns
underneath multilayer graphene blisters as a function of the interfacial velocity of the radially propa-
gating viscoelastic PVA and the interfacial adhesion of the upper-bounding membrane. The larger the
interfacial adhesion of the membrane, the stronger the fluid (water vapor)-structure (MLG) interac-
tions, which tends to suppress the viscous fingering instability at the interface1.

2



Figure S2 (a) Surface plot of the optical image; (b) AFM topographic 3D image of the blister; the
arrow indicates the direction of the line map of the PL spectrum; (c, d) the line maps for the position
and the PL intensity of the A-exciton peak, respectively. The optical band gap evolves across the
curvature of the blister. The fluctuating line profile is because of the presence of wrinkles along the
periphery of the blister.
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Figure S3 (a, c) The AFM 3D height images, and (b, d) the 2D amplitude images of a blister with
coupled instability. The onset of wrinkling instability around the perimeter of a bubble of thin 2D
flake is attributed to the phase transition of the confined water vapor during the cooling process2.
The negligible time-lapse deflation of the polymer-curing-induced blisters at the ambient atmosphere
indicates the liquid phase of the confined matter3. The blisters can sustain more than a period of 90
days. No new wrinkles were observed after the time-lapse, however, a few of the wrinkles vanish due
to deflation.
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