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Background- OECD In Vitro Toxicology Testing of E-vapor

• FDA PMTA ENDS Final Guidance recommends evaluating products for 

appropriate hazard identification and the use of OECD.

• Limited by OECD guidelines for the maximum allowable solvent levels (ie. 

Neutral Red Uptake (NRU) assay is limited to 0.5 % of vehicle (for organic 

solvents).

• Also limited by the final concentration of the generated aerosol 

condensate.

• Standard linear smoking machine collection (Ethanol) yields 60-70 mg/ml, 

with maximum NRU testing dose of 300 µg/mL.

• Testing of higher doses requires exceeding OECD guideline solvent limits 

or generating more concentrated condensates.
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Objective: Develop Rotary Like ENDS Vaping Machine
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• Dual engine smoke machine and aerosol captured onto a 92 mm 
pad (~200 mg/ml).

• The impinger contains ethanol (20 mL) which is also used to 
extract the CFP, generating a GVP:PP extract.

• Commercially available e-liquids (Tobacco and Menthol flavors) 
and devices with an output of ~5-6 mg/puff were used.

• Puffing conducted under non-intense (55/3/30) and intense 
(110/6/30) regimes.

• Nicotine and carbonyl levels measured from 10 pods, vaped for 
100 puffs each (1000 puffs total) for a target ACM > 4300 mg.

• Condensate concentration was normalized to 200 mg/mL.

Methods- Deca-puff Aerosol Collections
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• Collection of ~1200 mg on a 44 mm pad and aerosol condensates 
generated.

• Commercially available e-liquids (Tobacco and Menthol flavors) 
and devices with an output of ~5-6 mg/puff were used.

• Puffing conducted under non-intense (55/3/30) and intense 
(110/6/30) regimes.

• Nicotine and carbonyl levels measured from a single pod, vaped 
for 200 puffs until 1200-1300 mg of ACM collected. 

• Condensate concentration was normalized to 60 mg/mL.

Methods- Standard Linear Aerosol Collections
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• Balb/c 3T3 (~3,000) or A549 (~10,000) cells were 
incubated in the presence of:

▪ vehicle control (USP Ethanol).

▪ positive control (sodium lauryl sulfate).

▪ collected aerosol condensates.

• 48-hour exposure according to OECD 129

▪ Ethanol limit in the dosing medium was kept at 
0.5 % for all tests.

Methods- Neutral Red Uptake Assay
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Menthol (INTENSE)

Menthol (CORESTA)

Tobacco (INTENSE)

Tobacco (CORESTA)

Linear Deca-puff

Results- Linear smoking vs. Decapuff in Balb/c 3T3
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Menthol (INTENSE)

Menthol (CORESTA)

Tobacco (INTENSE)

Tobacco (CORESTA)

Linear Deca-puff

Results- Linear vs. Decapuff in A549 cells
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ACM (mg)

Tobacco, Linear  Average 1255.7

Tobacco, DecaPuff Average 4576.3

Menthol, Linear Average 1215.3

Menthol, DecaPuff Average 5155.3
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• Aerosol collection using the Deca-puff method allowed for collection times that were 
faster (50 min versus 500 min) and resulted in more concentrated condensates when 
compared to the standard linear smoking machine collection (~60 vs 200 mg/mL). 

• Nicotine, PG, VG, and Menthol total amounts collected were comparable between the 
two collection methods when normalized on a puff basis.

• However, the selected carbonyls measured were either similar or lower in the Deca-puff 
collection compared to the linear collection. This may be due to the number of puffs per 
pod taken (200 for linear vs 100 for deca-puff).

• Differences in cell line specific cytotoxicity was observed in the NRU assay.

• This method is a viable alternative for more concentrated condensate collections.

Conclusions
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Q&A Session
Email your questions 

Bonnie G. Coffa, PhD

Bonnie.coffa@enthalpy.com
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