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Figure S1. MDA-MB-231 and MCF-7 response to drug treatment in 2D/3D. Cultures were exposed to 18 
Abraxane® for 3 days and analysis performed on day 3. A-B) AlamarBlue® analysis on day 3 of 2D 19 
and 3D MDA MB 231 cells (A) and 2D and 3D MCF-7 cells (B). Data are shown as means ± standard 20 
error of the mean (SEM), normalized to the untreated control group (0 µg/mL = 100 %). C) Maximum 21 
projections of z-stacks with live/dead staining with Fluorescein Diacetate (FDA) and Propidium 22 
Iodide (PI) of 3D MBA MB 231 and 3D MCF-7 cells in media without any drug (control), in media 23 
with 0.94 µg/mL, 75 µg/mL and 300 µg/mL of Abraxane®. Scale bar = 50 µm. D-E) Number of live 24 
MDA-MB-231 (D) and MCF-7 (E) cell aggregates per µm3 of hydrogel. F-G) Volume of MDA-MB-231 25 
(F) and MCF-7 (G) live-cell aggregates; results are presented as a percentage of the control. Data are 26 



 

shown as mean ± SEM. 2D experiments were repeated 3 times, n=4 and 3D experiments were repeated 27 
twice, n=3. **** p<0.0001;*** p<0.001; ** p<0.01; * p<0.05. 28 

Materials and Method for Figure S1 29 

Maintenance 30 
MDA-MB-231 cells were cultured in adherent monolayers in T75 flasks using Dulbecco's 31 

Modified Eagle's Medium (DMEM, 10313-021, Thermo Fischer Scientific, USA), containing 10% Fetal 32 
Bovine Serum (FBS, Hyclone, Logan, UT, USA) and 1% penicillin/streptomycin (P/S). MCF-7 cells 33 
were cultured similarly, only using RPMI 1640 media (11835-030, Thermo Fischer Scientific, USA) 34 
supplemented with 10% FBS and 1% P/S, 1X MEM non-essential amino acids (Life Technologies), 1 35 
mM Sodium Pyruvate (Sigma Aldrich, Munich, Germany) and 0.1% human insulin (Life 36 
Technologies). Cells were incubated at 37°C and 5% CO2. Media was changed every 3 to 4 days, and 37 
cells were passaged upon reaching confluence. 38 

3D cell culture 39 
The cells were trypsinized, counted and suspended at 1×106 cells/mL in a solution of 10% w/v 40 

GelMA containing 0.5 mg/mL Irgacure2959. The mixture was transferred into Teflon molds to form 41 
disc-shaped hydrogels of 5 mm diameter and 1.8 mm height. UV crosslinking at 365 nm light at an 42 
intensity of ~2.6 mW/cm2 in a CL-1000 crosslinker (UVP, Upland, CA, USA) 365 nm was applied for 43 
10 minutes. The gels were then placed in 24-well plates with 1 mL of appropriate culture media, 44 
which was changed every 3 to 4 days. Gels were left in culture for 8 days to allow for cell proliferation 45 
and aggregate/spheroid formation. 46 

2D dose range study 47 
Cells were trypsinized, counted then seeded in 48 well plates at 8,000 cells/well = 7273 cells/cm2 48 

for MCF-7 cells and 16,000 cells/well = 14,545 cells/cm2 for the MDA-MB-231 cells and left  incubating 49 
overnight at 37°C and 5% CO2 in a humidified cell culture incubator. On Day 0, drug treatment was 50 
applied, i.e., media was changed and replaced by 0.5 mL of new media containing no drug for the 51 
control group and the free drug for the drug-treated groups (0.94 µg/mL, 9.4 µg/mL, 18.75 µg/mL, 52 
37.5 µg/mL, 75 µg/mL, 150 µg/mL, 300 µg/mL). On Day 3, metabolic activity was assessed using the 53 
AlamarBlue® assay. Cells were incubated for 4 hours with 250 µL of a 10% AlamarBlue® solution v/v 54 
(in the appropriate media) at 37°C and 5% CO2. The fluorescent emission at 590 nm (excitation 544 55 
nm) was measured in a fluorescence plate reader (BMG PolarStar). The experiment was repeated 3 56 
times; n=4 and results were normalized to the control group.  57 

3D dose range study 58 
The protocol was the same as with 2D cells: drug treatment was applied on Day 0; media was 59 

changed and replaced by fresh media with the drug concentrations or no drug for the control group 60 
only (1 mL per well, 24 well plate). On Day 3, metabolic activity was assessed using AlamarBlue® 61 
assay (500 µL of a 10% AlamarBlue® solution v/v in the appropriate media and 4 hours incubation 62 
time); and live/dead staining was performed using Fluorescein Diacetate and Propidium Iodide 63 
(FDA/PI) for confocal imaging of control, 0.94 µg/mL, 75 µg/mL and 300 µg/mL groups. The Imaris 64 
software (Bitplane, South Windsor, CT) was used to reconstruct into 4D animations the live/dead z 65 
stacks and determine live cell number and volume. The experiment was repeated 2 times, n = 3, 66 
results were reported as a percentage of the control group. 67 

Statistical analysis 68 
The significant difference in means between groups was determined using one-way ANOVA 69 

with Tukey post hoc using GraphPad Prism software (version 8, GraphPad, CA, USA). 70 
 71 
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Figure S2. Effect of UV exposure on fluorescence intensity of FITC-labeled Abraxane®. Four 73 
concentrations (18.75 µg/mL, 37.5 µg/mL, 75 µg/mL and 150 µg/mL) of FITC-Abraxane were prepared 74 
in PBS and dispensed into two 96 well plates. One well plate underwent UV exposure for 30 minutes. 75 
Next, Fluorescence intensity was detected using a fluorescence plate reader (BMG PolarStar) at 485 76 
nm excitation and 520 emission wavelengths. Results shown as means ± standard deviation. The 77 
significant difference in means between groups was determined using one-way ANOVA with Tukey 78 
post hoc using GraphPad Prism software (version 8, GraphPad, CA, USA). ** p<0.01. 79 

 80 
Figure S3. Characterization of release for GelMA-DDS formulations, done in PBS pH 7.4, at 75 rpm 81 
agitation and 37 °C. A-B) Release rates from 5%, 10% and 15% w/v GelMA for Dose 1 (A) and Dose 2 82 
(B) formulations. C-D) Korsmeyer – Peppas model for the mechanism of drug release (first 60% drug 83 
release) in 5%, 10%, and 15% w/v GelMA for Dose 1 (A) and Dose 2 (B) formulations. Data are shown 84 
as mean ± standard deviation. Release experiments were repeated 3 times, n ≥ 5. 85 



 

 86 

Figure S4. FITC-labeled Abraxane® released per timepoint. A-B) Absolute release values of FITC-87 
labeled Abraxane® over time for various GelMA-DDS formulations (5, 10, 15% GelMA) for Dose 1 (A) 88 
and Dose 2 (B) formulations. C) Absolute release values of FITC-labelled Abraxane® over time for 89 
GelMA-DDS 10% for Dose 1 and 2. D) Release values of FITC-labelled Abraxane® normalized to 90 
GelMA volume after 1 hour of release, for GelMA-DDS formulations of increasing GelMA 91 
concentrations. Dose 1 and 2 refer to a loading of 37.5 µg and 75 µg of Abraxane®, respectively. Curve 92 
fitting shows an inverse linear correlation between the amount released and the GelMA 93 
concentration. 94 
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Figure S5. Size distribution of FITC-labeled Abraxane® aggregates at the beginning and the end of the 96 
release from GelMA-DDS. A) Day 0 for Dose 1. B) Day 90 for Dose 1. C) Day 0 for Dose 2. D) Day 90 97 
for Dose 2. Bin size = 500 µm3. Dose 1 and 2 refer to a loading of 37.5 µg and 75 µg of Abraxane®, 98 
respectively. n ≥ 19517. 99 
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