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Rank 

Order 
Particulate 

ToxPi 

Score 

Segmentation Individual Responses 

HClust 

Group 

KMeans 

Group 
NF kB IL-18 IL-1β 

1 W2-BNNT 0.93 1 1 1 1 0.7 

2 W1-BNNT 0.72 1 1 0.53 0.89 0.94 

3 BR-BNNT 0.30 2 2 0.02 0.14 1 

4 hBN 0.08 2 2 0 0 0.34 

5 AP-BNNT 0.04 2 2 0.007 0.14 0 

Table S1 Integrative ToxPi scoring of the mechanism based screening data. The table 

includes rank order based on the weight-based integrative ToxPi score, scaled individual 

scores, and segmentation of the exposure groups based on hierarchical clustering analysis 

and Kmean clustering analysis.  

 

 



Figure S1 TGA mass (solid lines) and derivative (dashed lines) signals for 10 ºC/min heating 

under air and argon atmosphere. 

 

  



 

Figure S2 hBN and the various grades of BNNT (AP, BR, W1 & W2). There is a noticeable 

change in color as the material undergoes purification.  

 



Figure S3 Correlation between surface area and oxidant production (EPR Peak Height). The 

blue highlight represents 95% confidence interval. 

 



Figure S4 Caspapse 3/7 a marker for apoptosis was upregualated with dose in the purified 

BNNT.  

 
 

  



Figure S5 BNNT internalization in cells. Transmission electron microscopy (TEM) images 

showing vacuoles with hBN (A), AP-BNNT (B), W2-BNNT (C) and magified portion (D) of a 

vacoule with W2-BNNT (C) highlighted as a square.  The cells were challenged wth 25µg/ml 

of the particulate for 24 h.  

  



Figure S6 Two way hierarchical cluster analysis with exposure concetration of 6.25 µg/ml of 

hBN and BNNTs with varying grade of purity. The dendograms show protein resposne 

clustering and treatment group clustering. The heatmap is scaled and normalized protein 

expression. 

 



Figure S7 Two way hierarchical cluster analysis with exposure concetration of 100 µg/ml of 

hBN and BNNTs with varying grade of purity. The dendograms show protein resposne 

clustering and treatment group clustering. The heatmap is scaled and normalized protein 

expression. 

 



 

Figure S8 Thermogravimetric analysis coupled to Fourier transform infrared spectroscopy 

(TGA-FTIR) data of  As produced BNNT showing FTIR absorption spectra of desorbed 

species as a function of temperature during TGA heating under argon. 

 



Figure S9 Thermogravimetric analysis coupled to Fourier transform infrared spectroscopy 

(TGA-FTIR) data of boron removed BNNT showing FTIR absorption spectra of desorbed 

species as a function of temperature during TGA heating under argon. 

 



Figure S10 Thermogravimetric analysis coupled to Fourier transform infrared spectroscopy 

(TGA-FTIR) data of  W1 purity grade BNNTs showing FTIR absorption spectra of desorbed 

species as a function of temperature during TGA heating under argon. 

 



Figure S11 Thermogravimetric analysis coupled to Fourier transform infrared spectroscopy 

(TGA-FTIR) data of W2 purity grade BNNTs showing FTIR absorption spectra of desorbed 

species as a function of temperature during TGA heating under argon. 

 
 


