Protocol:

1. Making a BFC
BFCs are made by molding polydimethylsiloxane (PDMS) over a 4" Si master wafer. 
Making a master wafer 
a. Start with dehydrating the Si wafers for 30 min at 130 (C. 
b. Place the wafer on a spin-coater, pour SU8-2050 (Microchem) onto the wafer, ramp from 300 rpm/s to 3000-4000 rpm, and spin for 30 s to yield feature heights of 40-30 m, respectively. 
c. After spinning, place the wafer on a 65 (C hotplate, immediately ramp up the temperature to 95 (C for 5-6 min, and then ramp it down to 65 (C. 
d. Expose the wafers to a UV dose of 200 mJ/cm2 on a contact aligner using a dark-field mask. 
e. Place the wafers on a 65 (C hotplate, immediately ramp up the temperature to 95 (C for 4-5 min, and then ramp it down to 65 (C. 
f. Next, develop the wafers in PM acetate and Isopropanol. 
g. Silanize the wafers for 30 min using hexamethyldisiloxane (Shin-Etsu MicroSi), or (Tridecafluoro-1,1,2,2-tetrahydrooctyl)-1-trichlorosilane (t2492-KG, UCT Specialities, Bristol, PA), to prevent PDMS from adhering to the Si master wafer.


Molding chips

a. Mix PDMS (Dow Corning, Sylgard 184) in a 10:1 ratio, pour it over the master Si wafer (~15 g per wafer), and let it cure overnight at room temperature. 
b. Peel the cured PDMS off the Si wafer and cut out each chip using a razor blade. 
c. Bond each chip to a 1x1 cm cut microscope slide for easy handling.

2. Preparing the BFC for use

a. Soak the BFC overnight in PBS in order to prevent absorption of media into the PDMS during the experiment. 

b. Dry the chips with a Kimwipe (Kimtech Science). 
c. Put a drop of 7.5% Bovine Serum Albumin (BSA) (~200 L) on the patterned surface of the BFC, and then scrape it with a pipette tip to disperse the BSA and remove any bubbles from the wells. 
d. Leave the BSA on the BFC surface for at least 0.5 hours. Ideally agitate the BSA every 15 min to prevent crusting.
e. To fit the BFC inside a 35x10 mm TCPS dish (Falcon, 35-3001), cut the rims of a TCPS dish half way down so that the ¾” binder clips (Office Depot) will fit over the dish rim to clamp the chip and dish together. 
f. Cut a spacer gasket (frame-shaped with 20(20 mm outer edge, 15(15 mm inner edge, and 250-500 m thickness) from a PDMS sheet (Silicone Specialty Products) or any other silicone, and then apply it to the dish using tweezers.
3. Patterning cells with a BFC

a. Sterilize the dish, gasket, BSA-coated chip, and 2 binder clips under UV light for 1 minute. 
b. Aspirate the BSA and rinse the BFC twice with 200 L PBS. 
c. Add gelatin to the cut TCPS dish if required for your cell-line. Otherwise, wet the TCPS surface with some media before applying it to the chip (see below). This prevents bubbles from forming in the chamber.
d. After aspirating the PBS, apply 200 L of cell solution (~1×106 cells/mL) to the BFC surface. Let the cells settle for 5-10 min. 
e. Tilt the BFC to one corner at a ~15( angle and slowly pipette the cell solution off with a 200 L pipette. Next, place the BFC flat and add 100 L of PBS or blank media to the opposite BFC corner. Rinse the BFC in this manner an additional 2-4 times, as necessary, to clear all cells from the inter-well regions. 
f. Add 200 L of media to the chip surface. Aspirate gelatin/media from the TCPS. Then invert the pre-wetted dish and slowly push the BFC up, into the dish. 
g. Apply a binder clip each, to two sides of the chamber to seal it. Remove the metal prongs from the binder clips so that dish remains level when flipped over. 
h. Lastly, quickly flip the setup over, while avoiding any unnecessary movement and place it in the incubator.
