
Dr Des Dalton, Nicoventures Trading Limited

AN APPROACH TO THE 
DETERMINATION OF 
METALS IN THE EMISSIONS 
FROM E-CIGARETTES

This presentation is the property of BAT. Exclusively for discussion purposes.

17th October 2024



FOR DISCUSSION PURPOSES ONLY

PRESENTATIONS ARE INTENDED FOR INFORMATIONAL PURPOSES ONLY.  STATEMENTS OF FACT AND OPINIONS 
EXPRESSED ARE THOSE OF THE PRESENTER ONLY, AND ARE NOT NECESSARILY THE OPINIONS, POSITIONS OR 
POLICIES OF BRITISH AMERICAN TOBACCO (INVESTMENTS) LIMITED OR ITS AFFILIATES (“BAT”). BAT DOES NOT 
ENDORSE OR APPROVE, AND ASSUMES NO RESPONSIBILITY FOR THE CONTENT, ACCURACY OR COMPLETENESS OF 
THE INFORMATION PRESENTED. THESE MATERIALS MAY PRESENT CONCEPTS, EXECUTIONS, IDEAS AND THEMES THAT 
ARE NOT LEGALLY PERMISSIBLE (EITHER IN WHOLE OR IN PART) OR ACCEPTABLE IN CERTAIN JURISDICTIONS, OR 
WHICH MAY INFRINGE THIRD-PARTY RIGHTS. THIS PRESENTATION MAY CONTAIN REFERENCES TO LAWS AND 
REGULATIONS THAT MAY CHANGE OVER TIME AND SHOULD BE INTERPRETED IN THAT CONTEXT. 

THIS PRESENTATION IS INTENDED FOR SCIENTISTS AND POLICYMAKERS. WE ENCOURAGE PERSONS INTERESTED IN 
TOBACCO HARM REDUCTION TO CONSIDER ALL POINTS OF VIEW AND SOURCES OF INFORMATION. BAT DOES NOT 
MAKE HEALTH CLAIMS REGARDING ITS BRANDS. NOTHING CONTAINED HERE SHOULD BE MISCONSTRUED TO THE 
CONTRARY. TO THE EXTENT THAT THIRD-PARTY SOURCES ARE REFERENCED, NEITHER THE PRESENTER NOR BAT IS 
RESPONSIBLE FOR THE CONTENT OF REFERENCED SOURCES AND THE VIEWS EXPRESSED MAY NOT REPRESENT THE 
VIEWS OF THE PRESENTER OR BAT. NO TOBACCO PRODUCT IS SAFE, ALL TOBACCO PRODUCTS CONTAINING NICOTINE 
ARE ADDICTIVE. YOUTH SHOULD NEVER USE TOBACCO. SMOKERS WHO ARE CONCERNED ABOUT THEIR HEALTH 
SHOULD QUIT.

THE TOPICS, CONCEPTS AND OTHER INFORMATION DISCUSSED HEREIN ARE NOT FINAL, ARE SUBJECT TO CHANGE 
AND/OR CANCELLATION AND MAY BE FOR ILLUSTRATIVE OR THEORETICAL PURPOSES ONLY.  NO DEFINITIVE PLANS OR 
COMMITMENTS SHOULD BE INFERRED FROM THESE MATERIALS AND ANY PROPOSED PLANS OR COMMITMENTS ARE 
SUBJECT IN ALL RESPECTS TO APPLICABLE INTERNAL REVIEW AND GOVERNANCE REQUIREMENTS AND LAWS AND 
REGULATIONS IN RESPECTIVE JURISDICTIONS. 
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Study objectives 

The e-cigarette and potential sources of metals

Artificial enhancement of an e-liquid

Aerosol generation and analysis

Potential next steps



Study Objectives 

1. To evaluate an approach for the artificial enhancement of the levels of metals in an e-
liquid to aid development of metals in aerosol methodology.

2. To assess the efficiency of the transfer of metal from the e-liquid to the e-aerosol.

3. To inform of study design/next steps for a larger study



What could be the potential sources 
of metals in an e-cigarette aerosol ?

Base components
Flavours 

Manufacturing processes Device ComponentsIngoing ingredients 

Heaters
Battery connectors 

Which metals to look for? Metals associated with components used in your materials of 
construction plus any others regulatory bodies request.  



Vaping device categories with testing challenges

Pod Disposable



Experimental Design

× 3 for 
analysis

× 5 in Disposable

55/3/30
× 25 puffs

QFP
4 weeks @40oC

HNO3

e-liquid

Pre-Cleaned Quartz Filter Pad 

Standard quartz filter pad was “cleaned” with 
a process using deionised water and nitric 
acid to lower the background levels of metals



Experimental Design

× 3 for 
analysis

× 5 in Disposable

55/3/30
× 25 puffs

CFP
4 weeks @40oC

HNO3

× 3 for 
analysis

× 5 in Disposable

55/3/30
× 25 puffs

CFP
4 weeks @40oC

HNO3

× 3 for 
analysis

× 5 in Disposable

55/3/30
× 25 puffs

CFP
4 weeks @40oC

HNO3

e-liquid

e-liquid with Ni rods

e-liquid within rod 
+  lattice heaters



Liquid Results

× 3 for 
analysis

× 5 in Disposable

55/3/30
× 25 puffs

CFP
4 weeks @40oC

HNO3

e-liquid



Results e-liquid

<10 ng/mg 

34 ng/mg

73 ng/mg



Results emissions

21 ng/pad 

1090 ng/pad

2470 ng/pad



Transfer from e-liquid to e-aerosol

× 3 for 
analysis

× 3 for 
analysis

34 ng/mg

73 ng/mg

216 mg aerosol
7340 ng Ni in 
theory on pad

217 mg aerosol
15,800 ng Ni in 
theory on pad

Mean measured             
Ni on pad
1090 ng (3SF)

Transfer 15%
Range 12-18% (n=5)

Mean measured              
Ni on pad
2470 ng (3SF)

Transfer 16%
Range 15-18% (n=5)

Ni rods

Ni rods 
with lattice



Summary

• Soaking nickel in an e-liquid and storing at elevated 
temperature has proved to be an effective method for 
enhancing the level of the metal in the e-liquid

• The transfer of nickel from the e-liquid to the CFP ranged 
from 12-18% irrespective of the starting level of nickel

• This was a small scale study on only one e-liquid and one  
metal but it does show that the methodology works  



Potential Next Steps 

• Will extend the range of metals and use the CORESTA 
reference device and reference e-liquid  

CORESTA e-liquid Prototype B  Tobacco e-liquid

An understanding of the transfer rates of different metals could be an 
important consideration when designing studies where spiking of e-liquids 
with studied metals is likely to be a key experimental requirement. 

(2023 Aerosol Proficiency Study: Reference Device)

   

Aspire Nautilus 3
Nautilus - BVC NS 

Atomizerheads 1.8 ohms
VAPORESSO TARGET                     

100 HEATER 
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