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Fig. S5. Morphology observation of aerosol particles under SEM/TEM collected by MOUDI. Energy dispersive spectroscopy coupled to the 

electron microscopy was used to detect the elemental component of collected particles.
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Fig. S6. Contents of Al, Fe, Cu elements in the aerosol of WEDM workshop by 

ICP-MS measurement. 
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Fig. S7. Elemental component of workpieces used in this workshop.
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Fig. S8. Toxicity evaluations on collected aerosol particles. (A) Cytotoxicity test on 

16 HBE cells; (B) ROS producing ability test on 16HBE-ARE cells. 
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Table S1 Summary of instruments used for characterization of airborne particles and associated parameter settings in this research 

Instrument SMPS (TSI 3936) OPS (TSI 3330) CPC (TSI 3007) MOUDI 

Measures Size distribution and TNC Size distribution and TNC TNC 
Collect particles for 
subsequent analysis 

Principle Electrical mobility diameter a Light scattering equivalent diameter b — Aerodynamic diameter c 

Size range (nm) 
2.89-98.2 for Nano DMA 

300-10,000 10->1,000 10-10,000 
14.1-615.3 for Long DMA 

Displayed Channels 
/Stages 

4,8,16,32 or 64 geometrically 
equal channels per decade 

Up to 16, adjustable No size resolution 13 

Concentration range 
 particles cm-3 

1-108 3,000 100,000 -- 

Sample Length (min) 6 6 6 8hr 

Inlet flow rate 
(L/min) 

0.3 1 
0.7 
(0.1 for detection)

10 

Time resolution(min) 5 5 5 Time-integrated 
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Table S2. Statistic data summary on the total particle number concentrations of 
different workpieces measured by CPC 3007 

Cu Steel Al 

GM (#/cm3) 5.1×104 4.87×104 4.65×105 

GSD (#/cm3) 1.33×104 2.89×104 3.08×105 

Max. (#/cm3) 1.15×105 3.23×105 1.36×106 

GM: Geometric Mean; GSD: Geometric Standard Deviation; Max.: Maximum 

measured by the instrument.  
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Table S3. The particle recovery efficiency of the MOUDI filters and the final 
working dose used in the in vitro cytotoxicity tests  
 

PM Size range (nm) 
Recover efficiency 

(%, Mass) 
Dose in the medium 

(μg/ml) 

Ultrafine 

10-18 N.A. N.A. 

18-32 N.A. N.A. 
32-56 N.A. N.A. 

56-100 15.5 6.8 

Fine 

100-180 91.5 117.1 

180-320 61.6 99.1 

320-560 88.7 254.5 

560-1000 38.5 205.0 

1000-1800 92.0 198.2 

1800-3200 65.2 85.6 

Coarse 

3200-5600 69.9 132.9 

5600-10000 60.2 141.9 

10000-25000 61.1 193.7 

 

N.A.: Not avalable from the reason of low mass.  
Fine or coarse particles: The cut-point diameter was defined as 3.2 μm in this study 
for convinence, but not usually accepted value, 2.5 μm. 
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