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Table S1. Sonication parameters for the metal oxides examined in this study. For all materials, the volume of the stock 
suspensions was ~8 mL. The sonicator was operated at 80 % cycles in all instances (8 seconds on with 2 seconds off). DSE: 
delivered sonication energy. 

 

Table S2. Dose interconversions for pristine MONM, MP, and metal chloride concentrations used for in vitro exposure. 

 
a: Doses contain metal molar equivalents of the respective MONM dose. 

Metal Oxide Concentration (mg/mL) DSE  (J/mL) % Amplitude Total Sonication Time (s)
ZnO 5 655 40 135
CuO 1 109.5 10 114
TiO2 5 1013 55 144



 

 

 
 

Figure S1. MK-TiO2-A050 NPs suspension at 1 mg/mL in DMEM supplemented with 2% FBS A) with or B) without 0.4 
mg/mL BSA. 

 
Figure S2. Representative scanning electron micrograph showing the morphology of the ZnO MPs used in this study. 

A B



 

 

 
Figure S3. Representative scanning electron micrograph showing the morphology of the TiO2 MPs used in this study. 



 

 

 
Figure S4. Transmission electron microscopy and primary particle size distribution of different TiO2 NPs and one type of 
TiO2 NWs used in this study (n = 100−250). Distributions of primary particle length and width were determined using 
ImageJ. Data represent mean particle length, +/- standard deviation. For non-spherical nanoparticles (MKN-TiO2-R050P), 
the mean width is also shown. For TiO2 nanowires (Sigma 774510), the width is shown as the length was not possible to 
measure due to their tangled nature. 



 

 

 
Figure S5. Phase contrast images (20X) and representative fluorescent comet micrographs of FE1 cells after 4 Hr exposure 
to ZnO & CuO NPs, MPs, and metal chloride equivalents. Insets on the bottom right of the micrographs represent an 
enlargement of the areas highlighted in red. Comet micrographs had brightness and contrast adjusted to aid in visualiza-
tion. 



 

 

 
Figure S6. Phase contrast images (20X) and representative fluorescent comet micrographs of FE1 cells after 4 Hr exposure 
to 100 µg/mL TiO2 nanomaterials and microparticles. NW: nanowires. Insets on the bottom right of the micrographs rep-
resent an enlargement of the areas highlighted in red. Comet micrographs had brightness and contrast adjusted to aid in 
visualization. 

 


