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Figure S1. Thickness measurement across three full 6-inch wafers with different thicknesses,
showing homogenous membrane coating across the whole wafer for a three thicknesses. Data
represent mean values (n =5) and error bars represent standard deviations.
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Figure S2. Effect of anti-reflective coating on ultrathin porous parylene C (UPP) membrane
pore expansion after patterning and etching. The use of TARC on the photoresist layer
resulted in significantly lower pore size (indicative of size fidelity to the mask design), while
there was no significant difference between applying TARC and BARC. Considering the
simplicity of using TARC, this is highly desirable.
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Figure S3. Parylene to photoresist etching selectivity and pore size expansion under different
etching recipes. Different combinations of O, (50 sccm), Ar (5 sccm), and SFg (5 sccm) were
tested to obtain the highest selectivity of parylene etching rate divided by photoresist etching
rate and lowest pore expansion characterized by SEM. Although SF¢ and SFs + Ar led to the
highest selectivity, they led to undesirable pore expansion. O, + SFg + Ar resulted in the best
pore expansion performance while yielding fairly good selectivity.
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Figure S4. A) Low magnification SEM and B) phase-contrast images of UPP membranes,
showing consistent pore patterning in larger scales (scale bars = 50 um)
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Figure S5. Cross-sectional SEM images of a thickness gradient membrane, correlating to the
positions in Figure 3C across a 2-cm long UPP membrane at position 0 cm (A), 1 cm (B) and
2 cm (C) (scale bars =1 pum).
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Figure S6. Mechanical characterization setup. A) Blocks of SU-8 were patterned on the UPP
membrane before membrane lift-off. B) Upon membrane lift-off, SU-8 supported membrane
is carefully transferred to the tool with tweezers and SU-8 supports were used as gripping
regions in the CellScale® UniVert Biomaterial Tester.
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Figure S7. (A) Representative phase contrast image of analyzed samples for investigating cell
adhesion on RIE-treated UPP membranes. B) Phase contrast image of long-term endothelial
cell culture (7 days) on the flow-based prototype culture device
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