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Fabrication of master molds for PDMS casting and device assembly

A. Mold fabrication steps

Silicon wafer (4') preparation
Dehydration using 95°C hot plate

Spin coat SU8 photoresist

Different RPM & photoresist type (SU8 3010/ 3025, MicroChem USA) for different
heights of microstructures

Pre-exposure bake
60°C (1 min) & 95°C (time varies according to thickness)

Multi-layer UV-exposure with maskless exposure apparatus following CAD design
(20,000 mJ cm2 at 405 nm, Nano System Solutions DL-100)
*each mold is composed of 2 layers

|Post exposure bake
60°C (1 min) & 95°C (time varies according to thickness)

Development using SU8 developer (MicroChem, Massachusetts, USA)
*development time varies according to coating thickness

Hard bake for 30 mins at 150 °C

Silanization for 5 minutes
1H,1H,2H,2H-perfluorodecyltrichlorosilane (Wako Pure Chemical Industries, Ltd.)

Installation of metal posts (eyelets) for inlet/outlet

Figure S1. Outline of the mold fabrication steps



B. PDMS device assembly

Spin coat about 30 pm PDMS mixture [10:1 base/ curing agent (Sylgard 184 Kit,
Dow Corning, USA)] on flow layer mold and soft bake for 7 mins on hotplate at
80°C

Pour approx. 1 mm PDMS on control layer mold [5:1 base/curing agent (Sylgard
184 kit, Dow Corning)]. Press COP film on chamber area to create thin film section
where thin glass slip will be placed. Soft bake to 15 mins on hotplate at 80°C

Cut the partially cured PDMS control layer, remove COP film and align on top of the
flow layer mold with spincoated PDMS

Exposed to O2 plasma dry cleaner for 30s, 75W, place thin glass cover slip.
Spin coat about 30 um 5:1 PDMS mix and partially cure at 80°C for 3 mins.

Pour remaining 5:1 PDMS mix evenly around aligned layers

Hard bake at 80°C, overnight
Cut the cured PDMS chip to glass substrate size and carefully peel off

Hydroxylation of the PDMS chip and glass substrate surfaces by O2 plasma
treatment (YYamato PDC210) for 50 s, 75 W.

Conformal contact of PDMS chip and glass substrate

Figure S2. Outline of the microfluidic device assembly
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Figure S4. lllustration depicting the steps of microfluidic device operation for single cell
fluorometric activity assay.



100 micrometer

Figure S3. Microscope images of fluorescent solution filled microfluidic channels with air
actuated valves at 0.14 MPa (a) multicolor (merged) image of the channels and actuated
rectangular valves (b) monochrome (488 filter) showing the gaps present at incompletely closed
corners (c¢) multicolor (merged) image of the channels and actuated circular valves (d)
monochrome (488 filter) image of sealed microchambers.
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Figure S5. Comparison of the von Mises stress, total stored or strain energy density, and shear stress in

structures A and B
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