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Table S1. The cell viability, average cell diameter and cell concentration of flowed-through MDA-MB-231 cells
as measured by Countess™ in three independent experiments.

Cell concentration Average cell Viability
(mL™) diameter (%)
(nm)
8.21 x 10° 17.83 94
9.85 x 10° 18.60 92

9.79 x 10° 16.56 86
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Figure S1. Experimental set-up showing the microfluidic device fastened onto the microscope stage with outlet
attached to a syringe pump and the lead electrodes of the bipolar electrode array supplied with high voltage output
of the amplifier.
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Figure S2. The multi-cell capture and continuous-inward pushing of captured cells in a 0-um gap assembly. Scale
bar, 100 um
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Figure S3. Bar graph showing the percentage of empty, singly, and multiply occupied chambers in a device with
20-HM deep pockets and a 250 HM gap at five distinct applied voltages: 60, 62.5, 65, 66.2, 67.5 V,,. Cell

concentration, 8§ X 10° cells/mL and flow rate, 90 nL/min.



Cell 1

Cell 2

Cell 1

Cell 2

)

S 6.0x10° ® Cell1 ® Cell2

< k

N

> 55x106F @ . o o ¢

b~

n

c

Q 5.0x10° .

=1

=

8 asx0et -

c

3

8 4.0"106 - o L &) ® b

| . 4

g i < Von > <V >
3.5%10 L 1 L '

o 5 10 15 20 25

Time (min)

Figure S4. Brightfield (a-d) and fluorescence (f-i) micrographs showing the viability of cells during the 20 min
of voltage application (at 66.2 V,,,) and brightfield and fluorescence micrographs (e and j, respectively) showing

the cells post-transfer. Cell concentration, 8 X 10° cells/mL, flow rate 90 nL/min. Scale bar, 100 #Mm



Lot /[ lo [
T i Y
| /

‘ , .
\J
A\

s
_@__IZ

ey /£ D

v

el I

15 AR

Figure SS. Brightfield images showing (a) capture and (b) transfer in a 200-H™M-gapped assembly. 20-4M deep
5

pockets. Cell concentration, 8 X 107 cells/mL, flow rate, 90 nL/min at an applied voltage of 66.2 Vy.p. Scale bar,

100 Hm,
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Figure S6. Brightfield micrograph showing (a) cell capture and (b) cell transfer in the misaligned
device. Scale bar, 100 um,
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Figure S7. Bar graph showing the percent single-cell occupancies at 250- and 330-um gaps as
compared to the threshold 75% single-cell occupancy observed at a 300-um gap. The
statistical analysis was performed with a two-tailed t-test with unequal variance. Significance
determined at @ = 0.05.
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Figure S8. Numerical simulations for (a, ¢) electric field strength and (b, d) pDEP force along a cutline runniflg
through the center of the micropocket and drawn across the entire width of the device for two different pocket-to-
electrode gaps, 300 and 330 pum, respectively. (Four-parallel channels).



C

100

(o]
o

Percentage (%)

N
o

[ Jocell [ J1cel [l =2cels

Capture | Transfer

Capture | Transfer

Capture | Transfer

Ideal alignment

100-pm misalignment

150-um misalignment

Figure S9. Brightfield micrographs showing cell capture in micropockets with horizontal misalignments of (a)
100 pm (b) 150 um. (c) The bar graph showing the percentage of empty, singly and multiply occupied pockets
and out of the occupied pockets, the percentage of singly and multiply transferred cells as a function of horizontal
misalignment as compared to a perfectly aligned paddle electrode presented in Figure 5 of the main text. All

5
electrodes aligned at micropocket-to-electrode gap of 300 um. Cell concentration 8 X 107 cells/mL, applied

voltage 66.2 V., flow rate 90 nL/min. Scale bar, 100 41,

10



11



