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Figure S1. (A) A traditional ZMW has a glass bottom which blocks the flow of solution from
one side to another. (B) Hybrid ZMW SixNy membranes are patterned so that the apertures
extend all the way through the supporting surface, allowing for solutions to pass from one side to
the other.
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Figure S2. (A) LPCVD is used to deposit 120 nm of low stress silicon-rich silicon nitride
(SiXNY) onto both sides of a 300 µm double polished silicon wafer. (B) Positive tone e-beam
lithography resist (ZEP-520A) is spin-coated onto the wafer and baked on a hot plate. (C) 200
nm apertures are patterned into the resist with E-beam lithography and developed using a mild
organic solvent. (D) The wafer is placed into a reactive ion etcher (RIE) and to etch the exposed
SiXNY areas. (E) Acetone is used to remove the remainder of the ZEP-520A. (F) The backside of
the wafer is coated with polymer photoresist and exposed using optical lithography, developed,
etched with RIE, and the remainder of the resist is removed with an oxygen plasma. The exposed
silicon is wet chemical etched using 30% potassium hydroxide. The etching occurs from the
backside of the wafer until it reaches the prepatterned features on the front side of the wafer. This
creates a ZMW SiXNY membrane with an opening from the 200 nm diameter apertures down
through the opposing side of the membrane structure. (G) SEM image of the membrane showing
an average aperture diameter of 230 nm. (H) Photograph of several membranes after fabrication.

S3

Figure S3. (A). Image of an N2a cell expressing EGFR-GFP excited with a 488 nm laser and
imaged through the ZMW. While the entire field of view of the image contains wells only those
with EGFR containing membrane protruding into the wells are visible. (B) The same cell after
delivery of Alexa 647 labeled EGF at high concentration (200 nM) immediately after washout.
Only the wells showing GFP expression exhibit Alexa 647 expression. There is no apparent EGF
binding to the microfluidic, the silicon nitride, or to portions of the cell not expressing EGFR.
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