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Supplementary Tables

Supplementary Table 1: Reynold’s number calculations for design variants at the three
tested total flow rates of 100uL/min, 250uL/min and 350uL/min.
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Supplementary Table 2: A summary of hydrodynamic parameters used for PCA and
multi-variate analysis




Supplementary Figures

2000 | cO1 h_100pL/min 2000  CO5 h__100uL/min 2000 G410 h_100uL/min
—&—h_250pL/min h_250pL/min —a—h_250pL/min
—a—h_350pL/min 15.00 —e—h_350uL/min —e—h_350pL/min
15.00 —e—h_500uL/min . —e—h_500pL/min 15.00 —e—h_500uL/min
o o o ‘;—Eai—qa,a__
5.00 e 5.00 - 500 | I
0.00 0.00 0.00
1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6
Ridge Numbers Ridge Numbers Ridge Numbers
- 10 4P (sest mosel s lowest 1C) . 10— h) @ Ge250 min at mode)
Fitted models =, Al r——
MO: h = ho + [ay(1 - x) + @rt, 1P *
Mizh = hy + [ap(1— %) + axel p + Bp? ° —
M2tk = hy + [@pe(1+ ey (1 — xp) + @) (1 + ) |p £ —
i s sdge h,
2
: o
Summary of fitted models
MO: [a,, a,]=[9.45¢-12;2.33e-11], RMSE=36.8 yL/min, BIC=-2817.2 5
M1: [ap, @, f]=[1.37e-11;3.09e-11;-3.25e-17], RMSE=71.5 plL/min, BIC=-2804.9
M2: (@, Tror e € ]=[1.31€-11;2.23€-11,-0.696;0.0772), RMSE=36.8 pL/imin, BIC=-2808.9
(] 200 00 & s':!unn] 800 1000 1200 “o ) 2 3 T 5 A
herat z (mm)

Supplementary Fig 1 | Deformation of PDMS channels with increasing flow rates: The three insets in top row show how deformation changes with
channel designs. As discussed in the paper, C10 represents devices with an aspect ratio (AR = width:height) of 2:1, CO5 represents devices with AR=10:1,
and CO1 represents AR=20:1. The bottom row shows deformation modelling for C10 fitting Gervais Model (M0) and second order functions to identify the

accurate height profile (shown in the last subplot)
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Supplementary Fig 2: Staining indices for both T-cells and B16F10 computed from flow cytometry data



( a) Changes in mechanoporation metrics
with scaling of channels
100 1
751 ns
| —
2 ® A
s —a° A
8 504 A A
[ ]
25 1
04
1004 C10 c20
ns
75
2z — 88
%
< 50
25 4
O 1 T T
C10 C20

(b)

Delivery (%)

Viability (%)

Temporal variation of mechanoporation
metrics across C10 and C20
100
754
50 e
e o ]
[ ]
254
® C10
c20
D -
05 1 15 2 25
1004
754 ®
v . L 4
50 A
254
® C10
o4 C20

05 1 15 2 25
Cells Processed (x10¢ per ml)

Supplementary Fig 3: A comparison of 10-channel design C10 scaled up to 20 channels of same dimension and
operated at 2 times the flow rate to balance the throughput from both devices and flow dynamics per channel.
C10 was operated at 250uL/min, C20 was operated at 500uL/min
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Fluid Velocity Simulations
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Fluid Shear Stress Simulations

Supplementary Fig 4: (a) shows fluid velocity simulation (b) shows the flow
resistance measurements as simulated using COMSOL for the different designs (c)
shows simulated fluid shear stress
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(c) Normalized Acceleration of B16F10 cells
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Supplementary Fig 5 | Tracking summary (a) shows heatplots of tracked velocity in C01 and CO5 (b) shows normalized velocities (c) shows normalized acceleration magnitude

(a) Table of loading contributions

(b) Scree Plot

(c) Correlation plot
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Supplementary Fig 6 | PCA analysis with multiple mechanistic variables (a) Individual loadings of the selected variables after optimizing variable subsets for best KMO and
silhouette scores. Dark green colour denotes strong contribution to the principal component. (b) Scree plot showing relative variance explained by computed PCs (c) Pearson
Correlation analysis between multiple variables used for PCA modelling (d) Samples colored by BBH force rate showing a key distinguishing parameter amongst designs
with varying widths. (e) Cos 2 loadings of each variable on PC1 and PC2.



