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Chemical analysis of fresh and aged Australian 
e-cigarette liquids
Alexander Larcombe1,2,*, Sebastien Allard3,*, Paul Pringle3, Ryan Mead-Hunter2,4, Natalie Anderson1,2, Benjamin Mullins2,4

E

Methods

Selection of chemicals for analysis

E-liquid analyses

1 Telethon Kids Institute, Perth, WA. 2 Curtin University, Perth, WA. 3 4 

Perth, WA. alexander.larcombe@telethonkids.org.au doi: 10.5694/mja2.51280  See Editorial (Advani)

Abstract
Objectives: To assess the chemical composition of electronic cigarette 
liquids (e-liquids) sold in Australia, in both their fresh and aged forms.

Design, setting: Gas chromatography–mass spectrometry analysis 
of commercial e-liquids sold in Australia (online and physical stores).

Main outcome measures: Chemical composition of 65 Australian 
e-liquids — excipients/solvents, flavouring chemicals, other known 
e-liquid constituents (including nicotine), and polycyclic aromatic 
hydrocarbons — before and after an accelerated ageing process 
that simulated the effects of vaping.

Results: The measured levels of propylene glycol and glycerol often 
diverged from those recorded on the e-liquid label. All e-liquids 
contained one or more potentially harmful chemicals, including 
benzaldehyde, menthol, -cinnamaldehyde, and polycyclic 
aromatic hydrocarbons. Nicotine or nicotyrine were detected in a 
small proportion of e-liquids at extremely low concentrations.

Conclusions: Australian e-liquids contain a wide variety of 
chemicals for which information on inhalation toxicity is not 
available. Further analyses are required to assess the potential long 
term effects of e-cigarette use on health.

The known: E-cigarettes are increasingly popular in Australia, but 
little is known about the chemicals inhaled by users. Evidence is 
mounting that e-cigarettes are not benign and can pose significant 
health risks.

The new: Our comprehensive chemical assessment of Australian 
e-liquids identified a wide range of potentially harmful chemicals 
in these liquids, both in their purchased forms and after simulated 
vaping.

The implications: Australian e-liquids include potentially toxic 
chemicals, for many of which no information on inhalation health 
effects are available. Despite the sale of nicotine-containing 
e-liquids without prescription being illegal, trace amounts were 
detected in some samples, with implications for their effects on 
health and addiction.

Equal first authors.
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E- liquid ageing

Ethics approval

Results and discussion

Excipients and solvents

1 Propylene glycol and glycerol content of 62 e- liquids, as 
proportions of the labelled amount*

glycerol.

2 Concentrations of non- flavouring chemicals in 65 Australian e- liquids, fresh and after ageing

The values for individual products are included in the online Supporting Information 1.

RTI R
ele

as
e

DOH RTI 4975/23

4 of 304

DOH DISCLOSURE LOG



M
JA

 216 (1) 
 17 January 20

22

29

Research

M
JA

 216 (1) 
 17 January 20

22

29

Nicotine

Flavouring chemicals

3 Concentration of flavouring chemicals in 65 Australian e- liquids, fresh and after ageing

The values for individual products are included in the online Supporting Information 1.
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4 Concentration of polycyclic aromatic hydrocarbons in 65 Australian e- liquids, fresh and after ageing

The values for individual products are included in the online Supporting Information 1
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Other chemicals

Polycyclic aromatic hydrocarbons

Health effects of inhaled e- liquid aerosols

Conclusion
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The series of tests I suggested won’t cover all the PAH’s.  I don’t think it is necessary due to the
excipients (i.e. not much in the way of aromatics) in the fluid.  They are pretty simple mixtures.  I will
see some of the lighter PAHs in the general GCMS screen (if present).  I haven’t seen any to date and
don’t really expect to.
 
Carbonyl, flavours and metals will all be tested.
 
Cheers,
 
David
 

From: Jim health.qld.gov.au> 
Sent: Friday, 28 April 2023 12:09 PM
To: David P  < @health.qld.gov.au>; Rebecca

@health.qld.gov.au>; Elizabet health.qld.gov.au>
Cc: U  @health.qld.gov.au>; Ri

health.qld.gov.au>
Subject: RE: vapes for testing by QH scientific services
 
Hi David, just checking will the analysis cover:

PAHs
Carbonyl compounds (aldehydes, ketones, acrolein)
Flavourings
Heavy metals

 
Regards Jim
 

From: David P health.qld.gov.au> 
Sent: Friday, 28 April 2023 9:15 AM
To: Rebecca @health.qld.gov.au>; Jim 

@health.qld.gov.au>; Elizabeth hea v.au>
Cc: Colleen  @health.qld.gov.au>; Mark  < @health.qld.gov.au>;
Stewart @health.qld.gov.au>; Stephen

@health.qld.gov.au>
Subject: RE: vapes for testing by QH scientific services
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G’day Rebecca,
 
Two weeks should be fine.  The breadth of testing on the vape samples won’t be as comprehensive as
there’s no point (correct me if I’m wrong) looking for pesticides/herbicides/fungicides in a
manufactured product.
 
I intend to perform quantitative nicotine analysis, along with those compounds listed in the TGA
document TGO110, as well as a general organics and inorganics screen.  Let me know if that covers
the bases you intend to.
 
Cheers,
 
David
 

From: Rebecca @health.qld.gov.au> 
Sent: Friday, 28 April 2023 8:41 AM
To: David P  @health.qld.gov.au>; Jim @health.qld.gov.au>;
Elizabeth health.qld.gov.au>
Cc: Colleen @health.qld.gov.au>; Mark health.qld.gov.au>
Subject: Fwd: vapes for testing by QH scientific services
 
Good morning all, 
 
Please see advice below that the E-cigarette samples sourced by the HE Committee are being
couriered today. 
 
David,  as discussed letting you know so you can keep an eye out for their arrival. They note the delay
at their end in sending to the lab and accept that this may mean results are later. 
 
Based on current due date to the Committee and factoring in timeframes for clearance the
timeframes look like this:

12 May 2023 - Analysis to HProt/PSB to prepare report, letter to HEC and Brief for DG  
17 May 2023 – package cleared by HProt/PSB to SPRCORRO
19 May 2023 – cleared to CLLO for approval by DG
23 May 2023 – CLLO progress cleared report  to HEC.

 
David this gives you two weeks – minus a public holiday. Please advise if you think that the proposed
date of analysis completed by the above date remains reasonable?  
 
Jim the turmaround for the report is tight but with clearance times this is what we have. Can you
please advise which elements your unit will prepare for the package to clear which includes:

Report of analysis
DG Brief for approval
Letter to committee from DG

 

Happy to discuss these timeframes, however if possible it would be ideal if we can meet the original
date of 23 May 2023.  
 

RTI R
ele

as
e

DOH RTI 4975/23

12 of 304

DOH DISCLOSURE LOG



Best Regards
Rebecca
 
Queensland Government

Rebecca
Advanced Health Promotion Officer

Prevention Strategy Branch

 | Queensland Health

Working hours Monday to Friday

P

E health.qld.gov.au

W health.qld.gov.au

A 15 Butterfield Street, Herston

 
 
 
 
Get Outlook for iOS

From: CLLO @health.qld.gov.au>
Sent: Friday, April 28, 2023 7:42 am
To: Rebecca 
Subject: FW: vapes for testing by QH scientific services
 
Hi there Rebecca
 
Happy Friday to you!
 
The vapes are on their way – as per the below email!
 
Cheers
Lou
 
Queensland Government

Louise she/her)

a/Manager Cabinet and Parliamentary

Services

Cabinet and Parliamentary Services Strategy,

Policy and Reform

Division | Queensland Health

P

E health.qld.gov.au

W health.qld.gov.au

A Lvl 37 1 William St Brisbane

campaign image

Queensland Health acknowledges the Traditional Custodians of the land across Queensland, and pays respect to First Nations

Elders past, present and future.

 
 
 

From: Health and Environment Committee parliament.qld.gov.au> 
Sent: Thursday, 27 April 2023 3:21 PM
To: CLLO < health.qld.gov.au>; Health and Environment Committee

parliament.qld.gov.au>
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Subject: vapes for testing by QH scientific services
 

This email originated from outside Queensland Health. DO NOT click on any links or open
attachments unless you recognise the sender and know the content is safe.

Hi Lou and Alessandra
 
Just letting you know that we have packed up the vapes and sent them through our system for the
courier. 
 
They should either go today or tomorrow (to scientific services) so you might get a call from the
contact there – I have put Lou as the ‘reporting address’ person on the form enclosed with them.  Our
number is down as the contact/client address.
 
If there is a problem with the reporting back date let me know, I am fine with telling the committee
that the delay is from our end.
 
Thanks
Renee
 
Renee
Committee Secretary
Health and Environment Committee
QUEENSLAND PARLIAMENTARY SERVICE
Parliament House 

Cnr George and Alice Streets Brisbane Qld 4000                              
Ph:
Watch Committee hearings live and on replay – http://tv.parliament.qld.gov.au/committees
Connect with us on Social Media:

       

 

 
 
 

Consider the environment before you print this email.

NOTICE - This e-mail and any attachments are confidential and only for the use of the addressee.

If you have received this e-mail in error, you are strictly prohibited from using, forwarding, printing, copying or dealing in anyway whatsoever
with it, and are requested to reply immediately by e-mail to the sender or by telephone to the Parliamentary Service on +61 7 3553 6000.

Any views expressed in this e-mail are the author's, except where the e-mail makes it clear otherwise. The unauthorised publication of an
e-mail and any attachments generated for the official functions of the Parliamentary Service, the Legislative Assembly, its Committees or
Members may constitute a contempt of the Queensland Parliament. If the information contained in this e-mail and any attachments
becomes the subject of any request under Right to information legislation, the author or the Parliamentary Service should be notified.

It is the addressee's responsibility to scan this message for viruses. The Parliamentary Service does not warrant that the information is free
from any virus,defect or error.
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From: Jim 
Sent: Monday, 31 July 2023 2:43 PM
To: Ri
Subject: FW: Reports for e-cigarette fluids
Attachments: SSP83440_QH_EnvCommittee_Report.pdf

From: David P health.qld.gov.au>
Sent: Friday, 12 May 2023 2:52 PM
To: Rebecca @health.qld.gov.au>; Jim health.qld.gov.au>
Subject: RE: Reports for e cigarette fluids

G�day Jim, Rebecca,

Please find attached the report for the samples taken for the QP Health and Environment Committee. The LORs for
some of the analyses are higher then usual as I haven�t had time to run them are lower dilutions � if that�s
preferred/required I can do that next week.

I�ll get the other report to you over the weekend along with the updated results for carbonyl analysis.

Have a good weekend.

Cheers,

David

From: Rebecca < health.qld.gov.au>
Sent: Friday, 12 May 2023 1:49 PM
To: David P health.qld.gov.au>; Jim health.qld.gov.au>
Subject: Re: Reports for e cigarette fluids

Hello David,

It�s ok first things monday is fine, I don�t want to ask you to come in on the weekend.

Thanks for your assistance with this
Best regards
Rebecca

Get Outlook for iOS

From: David P health.qld.gov.au>
Sent: Friday, May 12, 2023 1:43:31 PM
To: Rebecca health.qld.gov.au>; Jim health.qld.gov.au>
Subject: RE: Reports for e cigarette fluids

Hello Rebecca, Jim,

Sorry about this but I won�t be able to produce both reports today. I�m going through the GCMS screening data for
the e fluids and it�s more work than I�d anticipated. I�m afraid I need to leave early today at 3pm and can�t get back.
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I�ll have the report for the samples taken for Aaron Harper MP done this afternoon but there�ll be a delay for the
other with the ten samples I�ve selected. The reports will be qualitatively similar with some differences in the
volatile GCMS screens.

I�ll come in Sunday morning to finish and email the second report. The second analysis for the aldehydes will be
finished by then so will be able to update the data for both at that time as well.

Let me know if that�s a problem as I can come in tomorrow if required.

David

From: Rebecca health.qld.gov.au>
Sent: Friday, 12 May 2023 10:30 AM
To: David Pass @health.qld.gov.au>; Jim @health.qld.gov.au>
Subject: Re: Reports for e cigarette fluids

Thanks David. I really appreciate the further analysis.

Jim, I will draft the associated brief and letter and update with results when you have the report drafted.

I will check back in on Monday with you all.

Cheers
Rebecca

Get Outlook for iOS

From: David P @health.qld.gov.au>
Sent: Friday, May 12, 2023 10:11:02 AM
To: Jim @health.qld.gov.au>; Rebecca health.qld.gov.au>
Subject: Reports for e cigarette fluids

G�day Jim, Rebecca,

As per our conversation this morning Rebecca, I�ll release two reports today; one for the samples taken on behalf of
Aaron Harper MP and the other for the ten selected samples we�ve previously analysed. These may be amended
early next week when I rerun the carbonyl analysis at lower dilution. The amendments if required will be for that
section of the report only.

Jim, the report contact I have for the QP Health & Environment Committee samples is Louise O�Neil of Qld Health
Cabinet and Parliamentary Services, do you want it sent to her as well or will you be summarising it into a more
digestible form and handing it on?

Cheers,

David

David P  
Senior Chemist
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Organics Laboratory
Forensic and Scientific Services 
Prevention Division Queensland Health
p  
a 39 Kessels Road Coopers Plains Qld 4108 
e @health.qld.gov.au  w www.health.qld.gov.au/fss
 
Queensland Health acknowledges the Traditional Owners of the land, and pays respect to Elders past, present and emerging.
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From: David W
Sent: Monday, 15 May 2023 10:35 AM
To: Jim Ri  U
Subject: RE: Reports for e-cigarette fluids

FYI The IGET website does identify that their VAPES contain nicotine.

IGET Bar Collection | Iget Vapes Australia | Free Shipping

From: Jim health.qld.gov.au>
Sent:Monday, 15 May 2023 9:48 AM
To: David W health.qld.gov.au>; Ri health.qld.gov.au>; U

health.qld.gov.au>
Subject: FW: Reports for e cigarette fluids

Dave, Ri and U
This is the lab report for the 7 samples collected by the Parliament committee.
U Ri is going to write the analysis report.
Fyi, Dave from the lab will provide the second report shortly for the additional 10 samples, see email trail below.
Cheers Jim

From: David P health.qld.gov.au>
Sent: Friday, 12 M 2 PM
To: Rebecca @health.qld.gov.au>; Jim health.qld.gov.au>
Subject: RE: Reports for e cigarette fluids

G�day Jim, Rebecca,

Please find attached the report for the samples taken for the QP Health and Environment Committee. The LORs for
some of the analyses are higher then usual as I haven�t had time to run them are lower dilutions � if that�s
preferred/required I can do that next week.

I�ll get the other report to you over the weekend along with the updated results for carbonyl analysis.

Have a good weekend.

Cheers,

David

From: Rebecca @health.qld.gov.au>
Sent: Friday, 12 May 2023 1:49 PM
To: David P health.qld.gov.au>; Jim health.qld.gov.au>
Subject: Re: Reports for e cigarette fluids

Hello David,

It�s ok first things monday is fine, I don�t want to ask you to come in on the weekend.
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Thanks for your assistance with this
Best regards
Rebecca

Get Outlook for iOS

From: David P health.qld.gov.au>
Sent: Friday, May 12, 2023 1:43:31 PM
To: Rebecca @health.qld.gov.au>; Jim health.qld.gov.au>
Subject: RE: Reports for e cigarette fluids

Hello Rebecca, Jim,

Sorry about this but I won�t be able to produce both reports today. I�m going through the GCMS screening data for
the e fluids and it�s more work than I�d anticipated. I�m afraid I need to leave early today at 3pm and can�t get back.

I�ll have the report for the samples taken for Aaron Harper MP done this afternoon but there�ll be a delay for the
other with the ten samples I�ve selected. The reports will be qualitatively similar with some differences in the
volatile GCMS screens.

I�ll come in Sunday morning to finish and email the second report. The second analysis for the aldehydes will be
finished by then so will be able to update the data for both at that time as well.

Let me know if that�s a problem as I can come in tomorrow if required.

David

From: Rebecca @health.qld.gov.au>
Sent: Friday, 12 May 2023 10:30 AM
To: David P health.qld.gov.au>; Jim @health.qld.gov.au>
Subject: Re: Reports for e cigarette fluids

Thanks David. I really appreciate the further analysis.

Jim, I will draft the associated brief and letter and update with results when you have the report drafted.

I will check back in on Monday with you all.

Cheers
Rebecca

Get Outlook for iOS

From: David P @health.qld.gov.au>
Sent: Friday, May 12, 2023 10:11:02 AM
To: Jim health.qld.gov.au>; Rebecca health.qld.gov.au>
Subject: Reports for e cigarette fluids

G�day Jim, Rebecca,

As per our conversation this morning Rebecca, I�ll release two reports today; one for the samples taken on behalf of
Aaron Harper MP and the other for the ten selected samples we�ve previously analysed. These may be amended

RTI R
ele

as
e

DOH RTI 4975/23

29 of 304

DOH DISCLOSURE LOG



3

early next week when I rerun the carbonyl analysis at lower dilution. The amendments if required will be for that
section of the report only.

Jim, the report contact I have for the QP Health & Environment Committee samples is Louise O�Neil of Qld Health
Cabinet and Parliamentary Services, do you want it sent to her as well or will you be summarising it into a more
digestible form and handing it on?

Cheers,

David

David P  
Senior Chemist
Organics Laboratory
Forensic and Scientific Services 
Prevention Division Queensland Health
p 
a 39 Kessels Road Coopers Plains Qld 4108 
e @health.qld.gov.au  w www.health.qld.gov.au/fss
 
Queensland Health acknowledges the Traditional Owners of the land, and pays respect to Elders past, present and emerging.
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