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Table S1: Regression equation models obtained by the Central Composite Desing, analyzed with the Response Surface
Methodology, for the responses of Collection (n), Permeability Constant (K1), and Quality Factor (Qg).

Response Model p-value  Equation
n (%) = -275 + 29.44 Field (kV) - 93.6 Flow Rate (mL/h) + 2.11 Time (min)
- 0.602 Field (kV)*Field (kV) - 26.9 Flow Rate (mL/h)*Flow Rate (mL/h) 0.000 (S1)
-0.01300 Time (min)*Time (min) + 3.88 Field (kV)*Flow Rate (mL/h)
- 0.0697 Field (kV)*Time (min) + 1.131 Flow Rate (mL/h)*Time (min)
K1 (um?) = 141 - 6.8 Field (kV) + 98.1 Flow Rate (mL/h) - 2.20 Time (min)
+0.117 Field (kV)*Field (kV) + 76.9 Flow Rate (mL/h)*Flow Rate (mL/h) 0.000 (S2)
+0.01924 Time (min)*Time (min) - 6.06 Field (kV)*Flow Rate (mL/h)
+0.0680 Field (kV)*Time (min) - 1.901 Flow Rate (mL/h)*Time (min)
Qr = 0.044 - 0.00568 Field (kV) + 0.1029 Flow Rate (mL/h) + 0.00125 Time (min)
+0.000140 Field (kV)*Field (kV) - 0.0180 Flow Rate (mL/h)*Flow Rate (mL/h) 0.002 (S3)
- 0.000001 Time (min)*Time (min) - 0.00138 Field (kV)*Flow Rate (mL/h)
-0.000034 Field (kV)*Time (min) - 0.000921 Flow Rate (mL/h)*Time (min)
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Figure S1: Pressure drop per surface velocity for all the samples of both replicates in the CCD model (A and B).
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Figure S2: Fractional efficiency curve for all samples of both replicates in the CCD model (A and B).

(a) Contour Plot of K1 (Field x Flow Rate)
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(b) Contour Plot of K1 (Field x Time)
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(c) Contour Plot of K1 (Flow Rate x Time)
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Figure S3: Contour plots for the Permeability Constant (K1) response, taking into consideration the interaction of the
parameters: (a) electric field x flow rate; (b) electric field x time; and (c) flow rate x time. (d), (e), and (f) show the
surface plot for the same parameter combinations, respectively.

(a) Contour Plot of Qf (Field x Flow Rate)
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(c) Contour Plot of Qf (Flow Rate x Time)

70 Qf
[ ] < 0.000
s 60 W 0.000 - 0.005
c M 0005 - 0.010
E 50 M 0010 - 0.015
— = 0.015 - 0.020
U W 0.020 - 0.025
g 40 M 0025 - 0030
o = > 0.030
30
Hold Values

RN

Flow Rate (mL/h)

Field (kV) 225

(d) Surface Plot of Qf

(Field x Flow Rate)
| Hold Values
003 | Time (min) 45
|
Of 002
‘ 125
001 j 0715’0
et < gs50  Flow Rate
— . 050
200 225 256 5rs (mL/h)

Field
(kV})

(e) Surface Plot of Qf
(Field x Time)

1 Hold Values

\ Flow Rate (mL/h) 0.75

60
o 40 (Time)
225 95 20 (min
Field 275
(kV)

0.03
Qf 002

001 |

0.00 |

(f) Surface Plot of Qf
(Flow Rate x Time)

0.03

] Hold Valucs
Qf 002 . Field (kV) 225
0.01 | ey
000 . Z 6l
iy - 40 Time
0.50 S min
075 15, 20 (min)
Flow Rate
(mL/h)

Figure S4: Contour plots for Quality Factor (Q;) response, taking into consideration the interaction of the parameters:
(a) electric field x flow rate; (b) electric field x time; and (c) flow rate x time. (d), (e) and (f) show the surface plot for

the same parameter combinations.



Field (k Flow Rat Time (mi

High 26.7045 1.1704 70.2269
Cur [24.3262] [1.1704] [20.7924]

Low 18.2955 0.3296 197131

Optimal
D: 0.5530

Composite
Desirability
D: 0.5530

Qf
Maximum
y=00312
d = 0.63783

K71 (um2)
Maximum
y = 43.2503
d = 0.60696

Collecti
Maximum
y = 79.6465
d = 0.43674

Figure S5: Desirability evaluation, holding the same importance parameters for each response in 1.




Field (k Flow Rat Time (mi

High 26.7045 1.1704 70.2269
Cur [25.0057] [0.9241] [24.8694]

Low 18.2955 0.3296 197731

Optimal
D: 0.6212

Composite
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Figure S6: Desirability evaluation, holding the same importance parameters for Quality Factor (Qf) and Collection
Efficiency (n) at the maximum value (10), and decreasing the importance of the Permeability Constant (K1) to the
minimum value (0.1).



Field (k Flow Rat Time (mi

High 26.7045 1.1704 70.2269
Cur [21.5162] [1.1704] [19.7731]

Low 18.2955 0.3296 197751
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Collecti
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Figure S7: Desirability evaluation, holding the same importance parameters for Quality Factor (Qg) and Permeability
Constant (K1) at the maximum value (10), and decreasing the importance of the Collection Efficiency (n) to the
minimum value (0.1).



Field (k Flow Rat Time (mi

High 26.7045 1.1704 70.2269
Cur [23.3919] [1.1704] [27.9273]

Low 18.2955 0.3296 197731
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Figure S8: Desirability evaluation, holding the same importance parameters for Collection Efficiency (n) and
Permeability Constant (K1) at the maximum value (10) and decreasing the importance of the Quality Factor (Qy) to
the minimum value (0.1).



