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Table S1. Evolution of the different biological parameters after RAW 264.7 macrophages exposure to MWCNTs. 

 Pristine CNT  CNTf CNTa 
Bio-toxicity 
parameters 

  

90 min 
15 

μg.mL-1 

 90 min 
120 

μg.mL-1 

24 h 
15 

μg.mL-1 

24 h 
120 

μg.mL-1 

90 min 
15 

μg.mL-1 

90 min 
120 

μg.mL-1 

24 h 
15 

μg.mL-1 

24 h 
120 

μg.mL-1 

90 min 
15 

μg.mL-1 

90 min 
120 

μg.mL-1 

24 h 
15 

μg.mL-1 

24 h 
120 

μg.mL-1 
Mitochondrial 

impairment + +++ ++ +++ ++ +++ + +++ ++ ++++ +++ ++++ 

Broad ROS production ++ +++ + + ++ +++ 0 0 ++ +++ 0 0 

O2
•- production  0 + ++ ++ ++++ ++++ ++++ ++++ 0 0 + 0 

•OH decrease 
production ++ +++ +++ ++++ +++ ++++ +++ ++++ +++ ++++ +++ ++++ 

Catalase activity ++++ ++++ 0 0 ++++ ++++ 0 0 ++++ ++++ 0 0 
Dead cells (PI++) + + +++ + ++ ++ +++ + ++ ++ +++ + ++ 

DNA fragmentation 
TUNEL nd nd 0 0 nd nd 0 0 nd nd 0 0 

Chromatine 
decondensation nd nd + ++ nd nd ++ +++ nd nd ++ +++ 

•OH scavenging activity in 
cell free system +++ ++++ ++ 

This summary focuses on viable cells after 90 min or 24 h exposure to 15 and 120 μg.mL-1, of one of the MWCNTs types: 
+ : lower than 30% change (up or down) compared to control unexposed cells 
++ : from 30 to 60 % change (up or down) compared to control unexposed cells 
+++ : over 60% change (up or down) compared to control unexposed cells 
++++ : ≥ 90% change (up or down) compared to control unexposed cells 
nd : not defined  
In green: the most significant impacts compared to control unexposed cells 
In red: MWCNTs type and dose with the most deleterious effect or specific action. 
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Figure S1. Oxidative stress versus antioxidant-catalyzing reactions including SOD and catalase 
activities. 

 

 

(1) Fe2+ + H2O2  Fe3++ OH- + •OH (Fenton reaction) 

(2) Fe3++ H2O2  FeOOH2+ + H+ 

(3) FeOOH2+  Fe2+ + •OOH 

(4) •OOH  H+ + O2•- 

(5) Fe3++ O2•-  Fe2+ + O2 

(6) O2•-+ H2O2  OH- + •OH + O2 (Haber-Weiss reaction) 

Figure S2. ROS catalyzing-Fenton and Haber-Weiss reactions, with intermediate redox reactions. 
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Figure S3. Illustration of cytometric cell gating strategy on unexposed control cells (Fig S3A) versus 
RAW264.7 exposed to 120 μg.mL-1 CNTa (Fig S3B). First, morphologically intact cells corresponding 
to usual FSC vs SSC signals elements (P2 gate) were distinguished from smaller elements with low 
FSC signals (P1 gate). Secondly, we draw three others gates in each of these areas, according to PI 
staining. In the 1st area, the P3 gate identified specifically particulates with low FSC and PI negative 
staining: a mix of cell debris without DNA and CNT aggregates. In the 2nd area, the P6 gate elected 
the viable cells (PI-); the P7 gate, an intermediate stage with moribund cells (PI+); and the P8 gate, the 
dead cells (PI++). According to these two types of dot plots : FSC vs SSC and FSC vs PI, this gating 
strategy allows to observe an evolution of the cells morphological profile as well as viability, due to 
contact and internalization of CNTa, associated with an increase of the P1 (CNTs agregates), P7 
(moribund cells) and P8 (dead cells) sub-populations, compared to unexposed control cells. 

Fig S3A. Unexposed RAW264.7 

Fig S3B. RAW264.7 after CNTa 120 µg.mL-1 exposure 
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