
Open AccessISSN: 2155-9538

Journal of Bioanalysis & BiomedicineBrief Report
Volume 14:1, 2022

*Address for Correspondence: Lewis Nixon, Université Bordeaux, Centre 
de Recherche Cardio-Thoracique de Bordeaux, Bordeaux, France; E-mail: 
Nixon.lewis07@yahoo.com

Copyright: © 2022 Nixon L. This is an open-access article distributed under the 
terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author 
and source are credited.

Received 02 January, 2022, Manuscript No. JBABM-22-53583; Editor Assigned: 
04 January, 2022, PreQC No. P- 535838; Reviewed: 17 January, 2022, QC No. 
Q- 53583; Revised: 23 January, 2022, Manuscript No.R- 53583; Published: 30 
January, 2022, DOI: 10.4172/1948-593X.1000308

Measuring of two Tobacco-specific Nitrosamines in Indoor air 
was Developed and Validated
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Brief Report

The researchers devised and validated a sensitive and accurate method for 
measuring 1 -Demethyl-1-nitrosonicotine (NNN) and 4-(methylnitrosamino)-1-
(3-Pyridyl)-1-butanone (NNK) in indoor air. To achieve this, an unique method 
for collecting two tobacco-specific nitrosamines was used, which included 
the use of silica sorbent cartridges, streamlined sample preparation, and 
isotope dilution liquid chromatography/electrospray ionisation tandem mass 
spectrometry. When compared to approaches that used conventional trapping, 
this procedure resulted in a significant increase in sensitivity and sample 
throughput. A matrix-based approach with an accuracy profile procedure was 
used for validation. Background air samples, environmental aerosols of a heat-
not-burn tobacco product (Tobacco Heating System [THS] 2.2, commercialised 
under the brand IQOS®), a rechargeable electronic cigarette (Solaris®), and 
the environmental tobacco smoke (ETS) of a conventional cigarette (Marlboro 
Gold®) were all used as matrices for the study.

 The recovery, sensitivity, and precision of the approach were all excellent. 
For NNN and NNK, the method's detection limits were 0.0108 ng/m3 and 
0.0136 ng/m3, respectively. The instrument's calibration range was 0.2–60 
ng/mL. The method's determined lower working range limit (LWRL) for NNN 
was 0.126 ng/m3, while NNK's LWRL was 0.195 ng/m3. The technique was 
used to assess surrogate ambient aerosols produced by smoking machines. 
Because the retention of NNN and NNK in the bodies of consumers is not 
taken into consideration, this model produces a considerable overestimation 
of the likely influence of THS 2.2 and e-cigarettes on indoor air. As a result, the 
given values do not reflect a real-life situation. THS 2.2 had 0.0830 0.0153 ng/
m3 of NNN and 0.0653 0.0138 ng/m3 of NNK in the surrogate environmental 
aerosols, 0.0561 0.0296 ng/m3 of NNN in e-cigarettes, and 0.816 0.109 ng/m3 
of NNN and 4.13 1.04 ng/m3 NNK in cigarettes. These values correspond to 
10% of the measured ETS concentration for NNN in THS 2.2 environmental 
aerosols and 7% for e-cigarette aerosols. For NNK, the THS 2.2 value for the 
environmental aerosol was 2% of the ETS value.

Tobacco-specific nitrosamines (TSNA) are carcinogens that have 
been linked to tobacco, tobacco smoke, and nicotine-containing goods. 
N-nitrosonornicotine (NNN) and 4-(methylnitrosamino)-1-(3-pyridyl)-1-
butanone; 4-(N-methyl-N-nitrosamino)-1-(3-pyridyl)-1-butanone; nicotine-
derived nitrosamine ketone (NNK) were both shown to cause lung cancer in 
mice in 1964 and 1980, respectively. TSNAs can be found in trace amounts 
in freshly harvested tobacco, but their concentration varies depending on the 
type of tobacco and fertilisers used throughout the growing process. Nicotine 
nitrosation is the primary source of NNN and NNK, while nornicotine nitrosation 
can also produce NNN. This happens most often when tobacco and tobacco 

products are processed, cured, and stored. NNK and NNN are partially derived 
from the distillation of these nitrosamines, which are pre-formed in the tobacco, 
and NNK is also a result of thermal release of the matrix-bound form, while 
another fraction is pyrosynthesized by nitrosation of the respective alkaloid 
precursors, possibly with nitrogen oxides derived from the nitrate, which is 
present in high concentrations in some tobacco types. Sidestream smoke 
contains NNK and NNN, and their yields are similar to or two to five times 
higher than those found in mainstream smoking.

The researchers devised and verified a sensitive and accurate method for 
analysing two TSNAs (NNN and NNK) in indoor air. A unique strategy for the 
collection employing silica sorbent cartridges with simplified posterior sample 
preparation was used to reduce the steps during sample preparation as well as 
the efficient concentration of the target compounds before analysis. After that, 
the extracts were examined by isotope dilution LC–MS/MS. When compared 
to the traditional methods of trapping on Cambridge filters, our procedure 
enhanced sample preparation recoveries. Furthermore, compared to previous 
methodologies on TSNA studies in air, the LOD and LLOQ were reduced by 
one to two orders of magnitude.

The accuracy profile process allowed the method's performance to be 
evaluated as a function of the matrices. In the matrices under examination, the 
method's working ranges allowed quantification of the target analytes with a 
precision of 25%. The method's fitness for purpose for prospective comparative 
analyses of the ambient aerosol of THS 2.2 and e-cigarettes, as well as the 
ETS of cigarettes, was established by the validation results .

References 
1. Lueso, María Gómez, Maya I. Mitova, Nicolas Mottier and Mathieu Schaller, et all. 

"Development and validation of a method for quantification of two tobacco-specific 
nitrosamines in indoor air." J Chromat 1580 (2018): 90-99.

2. Sleiman, Mohamad, Randy L. Maddalena, Lara A. Gundel, and Hugo Destaillats. 
"Rapid and sensitive gas chromatography–ion-trap tandem mass spectrometry 
method for the determination of tobacco-specific N-nitrosamines in secondhand 
smoke." J Chromat 1216 (2009): 7899-7905.

3. Lee, Yoon-Seo, Ki-Hyun Kim, Sang Soo Lee and Richard JC Brown. "Analytical 
method for measurement of tobacco-specific nitrosamines in E-cigarette liquid and 
aerosol." Appl Sci 8 (2018): 2699.

4. Kim, Hyun-Ji and Ho-Sang Shin. "Determination of tobacco-specific nitrosamines in 
replacement liquids of electronic cigarettes by liquid chromatography–tandem mass 
spectrometry." J Chromat 1291 (2013): 48-55.

5. Forster, Mark, John McAughey, Krishna Prasad and Christopher Proctor. 
"Assessment of tobacco heating product THP1. 0. Part 4: Characterisation of indoor 
air quality and odour." Regul Toxicol Pharmacol 93 (2018): 34-51.

How to cite this article: Nixon, Lewis. “Measuring of two Tobacco-specific 
Nitrosamines in Indoor air was Developed and Validated.” J Bioanal Biomed 14 
(2022): 308.

[1-5]. 

mailto:Nixon.lewis07@yahoo.com
https://www.sciencedirect.com/science/article/pii/S0021967318313074
https://www.sciencedirect.com/science/article/pii/S0021967318313074
https://www.sciencedirect.com/science/article/pii/S0021967309013764
https://www.sciencedirect.com/science/article/pii/S0021967309013764
https://www.sciencedirect.com/science/article/pii/S0021967309013764
https://www.mdpi.com/2076-3417/8/12/2699
https://www.mdpi.com/2076-3417/8/12/2699
https://www.mdpi.com/2076-3417/8/12/2699
https://www.sciencedirect.com/science/article/pii/S0021967313005001
https://www.sciencedirect.com/science/article/pii/S0021967313005001
https://www.sciencedirect.com/science/article/pii/S0021967313005001
https://doi.org/10.1016/j.yrtph.2017.09.017
https://doi.org/10.1016/j.yrtph.2017.09.017

