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Figure S1. (a)-(e) Nanoparticle diameters of systematically screened ZAP NPs prepared from
different PLGA-PEG copolymers, solvents (weight percentages in water), and reaction
parameters. (f) TEM image of ZAP PLGA,n-PEGs, NPs (scale bar = 0.5 pm). DMF = N,N-
dimethylformamide; Ace = Acetone; ACN = Acetonitrile; [PA = Isopropanol.

Table S1. Nanoparticle diameters of ZAP PLGAo-PEGsi NPs prepared at 150 °C in 1 min
using different solvents.

Solvent weight

Organic Solvent .
percent in water

Diameter (nm)

N,N-dimethylformamide 50 214.8+12.7
N,N-dimethylformamide 25 137.1 +8.5
Acetone 50 1124 £0.9
Acetone 25 128.7 +10.3

Acetonitrile 50 100.6 = 4.7




Acetonitrile 25 1352 £16.0
Isopropanol 50 98.8£3.7
Isopropanol 25 85.8+15.1

Table S2. Nanoparticle diameters of ZAP PLGA o-PEGs, NPs prepared at 150 °C in 1 min
using different solvents.

Organic Solvent Solvent' weight Diameter (nm)
percent in water

N,N-dimethylformamide 50 243.9 + 38.6

N,N-dimethylformamide 25 125.9+44.9

Acetonitrile 50 137.1£19.0
Acetonitrile 25 78.5+£9.3

Ethanol 50 1259 +44.9

Ethanol 25 82.1+10.2
Isopropanol 50 113.2+2.2

Isopropanol 25 81.6 +18.2
Acetone 50 94.7+£53

Acetone 25 117.8+ 18.1

Table S3. Nanoparticle diameters of ZAP PLGA o.-PEGs, NPs prepared at different
temperatures in 1 min using different solvents (25 wt% organic in water).

Tem(%ecr; ture Organic Solvent Diameter (nm)
180 Isopropanol 130.0 £ 25.8
180 Acetonitrile 96.6 +£23.9
150 Isopropanol 81.6 +18.2
150 Acetonitrile 78.5+9.3
120 Isopropanol 99.7+43
120 Acetonitrile 61.2+1.6
90 Isopropanol 109.0 £3.8
90 Acetonitrile 643 +3.5

Table S4. Nanoparticle diameters of ZAP PLGA 0.-PEGsx NPs prepared at 120 °C in 30 sec
using different weight percentages of acetonitrile in water.

Acetonitri.le weight percent Diameter (nm)
In water
15 81.1+7.8
25 61.2+1.6
35 53.3+3.1
43 57.8+0.8
50 66.5+6.3




Table S5. Nanoparticle diameters of ZAP PLGA5-PEGy NPs prepared at different temperatures
in 30 sec using 35 wt% acetonitrile in water.

Temperature (°C) Diameter (nm)
60 39.8+0.9
75 39.8+0.6
90 26.8+ 1.2
105 343+0.3
120 332+3.5

Z AP NP Reaction Parameter Code:

PLGA-PEG: 10k-5k (A), 20k-5k (B), 55k-5k (C), 5k-2k (D)

Time: 30s (1), 1 min (2), 5 min (3), 30 min (4), 1 h(5),2h (6), 1 s (7)

Temp (°C): 90 (D), 120 (E), 150 (F), 180 (G), 105 (H), 75 (I), 60 (J)

Solvent. water (H), acetonitrile (I), acetone (J), 2-propanol (K), ethanol (L), N,N-
dimethylformamide (M), dimethylsulfoxide (N), tetrahydrofuran (O)

Wt% organic solvent: 0, 15, 25, 35, 43, 50

Table S6. DLS analysis of ZAP PLGA-PEG NP library with corresponding reaction code
including Z-average diameter (D,), polydispersity index (PDI), and PDI width.

Number D, (nm) PDI PDI width (nm) Reaction code
1 348.1 + 10.6 0.13 = 0.02 1249 + 11.6 C6FK25
2 3421 + 389 030 £+ 0.10 183.4 =+ 14.3 C6FO25
3 3023 + 582 024 =+ 0.16 135.8 =+ 18.8 C6FK35
4 2664 + 231 0.31 = 0.04 1473 + 17.9 C6DJ25
5 2558 + 432 029 =+ 0.13 132.7 =+ 8.7 Co6GJ15
6 2439 + 386 0.14 =+ 0.01 90.0 =+ 11.9 A2FMS50
7 2438 = 370 0.19 + 0.10 1022 + 458 C6FI35
8 2148 =+ 12.7 0.14 =+ 0.04 80.2 =+ 14.0 B2FM50
9 2127 £+ 395 041 £+ 0.14 1364 =+ 42 B3FHO
10 209.0 <+ 18.1 0.16 = 0.03 84.1 + 14.8 C6FI125
11 2083 + 10.0 025 = 0.07 1023  + 10.3 C6GlJ25
12 2043 + 09 0.12 £+ 0.02 69.8 + 7.1 C6FJ35
13 2033 + 265 0.07 £+ 0.01 51.7 =+ 10.4 B2FL50
14 1996 =+ 147 032 £+ 0.09 1120 = 236 B2FHO
15 1978 + 245 0.12 + 0.04 693 =+ 16.5 A6FJ25
16 1972 + 249 0.19 + 0.07 86.8 + 266 C6FK15
17 1939 + 389 030 = 0.18 107.1 +  54.8 Co6FJ15
18 1914 + 252 0.17 £+ 0.03 782 % 7.0 C6GlJ35
19 179.0 + 433 0.18 = 0.05 74.8 + 16.8 C6EJ25

20 1788 + 7.8 0.15 + 0.04 68.8 =+ 9.2 B6FJ25
21 1785 =+ 8.7 021 =+ 0.02 822 &+ 2.2 B3FO25
22 1719 + 73 0.17 = 0.04 70.7 + 6.7 B4FJ25
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Table S7. Reaction code for ZAP PLGA-PEG NPs in Table 1 and Figure 1 inset.

Polymer Reaction code Nanoparticle diameter” (nm)
PLGAs-PEGy D1DI35 182 +1.8
PLGA ox-PEGsy AI1EI35 323423
PLGA,-PEGsy B2FI50 724+ 74
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Figure S2. Diameters of ZAP NPs in one week intervals over time in water at 23 °C.



300 150

= PXL| ~ PLGA
% % 20k
= 200+ = 100-
1S 1S
c =
o o
& &
w 1004 = 504
1] [}
Qo Q
< <
0 T T T T 0 T T T T
8 10 12 14 16 18 8 10 12 14 16 18
Time (min) Time (min)

200 600
= PLGA
) 5| = PLGA ¢
< 150- <
z z 400-
c
& 100- 5
e} e}
N N
5 = 200
o 50 o
< < |

0 T T T T G T T L T T
8 10 12 14 16 18 8 10 12 14 16 18
Time (min) Time (min)

Figure S3. HPLC traces of native paclitaxel (PXL) and nanoparticle encapsulated PXL using
PLGA o, PLGA |k, and PLGAs,, which shows that the integrity of PXL was maintained using
the ZAP NP fabrication process.
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Figure S4. Percent viability of HeLa cells dosed with paclitaxel and paclitaxel-loaded
nanoparticles at different doses for 4 h followed by 68 h incubation.
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Figure SS. Percent viability of HeLa cells dosed with blank nanoparticles at equivalent
paclitaxel dosing concentrations after 72 h incubation.
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Figure S6. Chemical structures of additives explored for incorporation in ZAP NP formulations.
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Figure S7. Size distribution for aggregated and polydisperse samples of ZAP NPs with different
additives.

Table S8. Compositions of ZAP PLGA5-PEGy,, PLGA 33, and surfactant additive NPs in
weight percent.

Composition PLGA;5-PEG,; PLGA 33 Surfactant
A 55.6 % 11.1 % 333 %
B 66.7 % 8.3% 25.0 %
C 77.8 % 55% 16.7 %

Table S9. DLS characterization of ZAP PLGA 5.-PEG,,, PLGA33;, and surfactant additive NPs
with composition A, B, or C listed in Table S8.

Sample D, (nm) PDI Width (nm)
Brij78, A 51.5+14 0.18 £0.03 22.0+£2.3
Brij78, B 452 +4.0 0.20 +0.04 20.2+£3.7
Brij78, C 40.7 £3.3 0.22 £0.02 19.0+£2.1
TPGS, A 60.7 +12.1 0.29+0.05 32.8+8.8
TPGS, B 447 +£5.2 0.20 + 0.04 19.8+£2.2
TPGS, C 414+24 0.17+£0.04 17.0+3.1

Tween 80, A 75.6 £22.3 0.35+0.16 46.3 £22.8
Tween 80, B 43.8+2.3 0.20 +0.03 19.4+2.5
Tween 80, C 40.8 £2.2 0.23 +0.03 193+1.8

Table S10. DLS characterization of 15 wt% charged PXL in ZAP PLGA-based NPs with
additives.

Additive D, (nm) PDI PDI Width (nm)
TPGS 38.8+2.0 0.24 +0.03 19.0 £2.0

Tween 80 352+3.9 0.37 +0.05 212+ 1.4
Brij 78 493+ 182 0.51 +0.06 354+ 14.5
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Figure S8. Size distribution for ZAP PLGA-based NPs with Brij 78, Tween 80, and TPGS
additives charged with 15 wt% PXL.
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Figure S9. Representative TGA thermogram for paclitaxel-loaded ZAP PLGA5-PEG, NPs.
The TGA method was: ramp at 30 °C/min to 150 °C; hold isothermal for 10 minutes; ramp at 20
°C/min to 25 °C; hold isothermal for 2 minutes. Nanoparticle concentration was determined by
dividing the weight at the end of the run by the volume used to aliquot the NP dispersion into the
pan.



