Author’s Accepted Manuscript

Journal of

Measurements of electronic cigarette-generated Aerosol Science
particles for the evaluation of lung cancer risk of
active and passive users

Mauro Scungio, Luca Stabile, Giorgio Buonanno

Edited by %
G. KASPER, E. J. DAVIS ‘wwvw sciencedirect com
&M.CHOI

www.elsevier.comlocate/jaerosci

PII: S0021-8502(17)30115-5
DOI: https://doi.org/10.1016/].jaerosci.2017.10.006
Reference: AS5205

To appear in:  Journal of Aerosol Science

Received date: 29 March 2017
Revised date: 5 October 2017
Accepted date: 15 October 2017

Cite this article as: Mauro Scungio, Luca Stabile and Giorgio Buonanno,
Measurements of electronic cigarette-generated particles for the evaluation of
lung cancer risk of active and passive users, Journal of Aerosol Science,
https://doi.org/10.1016/j.jaerosci.2017.10.006

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://www.elsevier.com/locate/jaerosci
https://doi.org/10.1016/j.jaerosci.2017.10.006
https://doi.org/10.1016/j.jaerosci.2017.10.006

Measurements of electronic cigarette-generated particles for the evaluation of
lung cancer risk of active and passive users

Mauro Scungio®, Luca Stabile*, Giorgio Buonanno®®*

'Department of Civil and Mechanical Engineering, University of Cassino and Southern Lazio, via G. di
Biasio 43, 03043 Cassino (FR), Italy

2 Department of Engineering University of Napoli Parthenope, Isola C4 Centro Direzionale, Napoli, Italy

*Queensland University of Technology, GPO Box 2434, Brisbane Qld, 4001, Australia

Corresponding author:

Mauro Scungio, PhD

Department of Civil and Mechanical Engineering
University of Cassino and Southern Lazio

via Di Biasio 43, 03043 Cassino, Italy

ph. +39 (0) 7762993618

fax +39 (0) 7762994002

email: m.scungio@unicas.it

Abstract

Electronic cigarettes (ECs) are perceived to be safer than traditional tobacco cigarettes because
of the absence of combustion processes. The use of these devices, however, exposes the users
(“vapers”) and passive “vapers” to possible high concentration of fine and ultrafine particles (UFPSs)
which can deliver toxic and carcinogenic compounds. In the present work, an experimental
campaign was carried out using dedicated instrumentation in order to characterize both the aerosol
emitted from ECs and the exposure to second hand EC smoke in a typical indoor microenvironment
in terms of particle number and surface area concentrations. Thus, the potential carcinogenic effects
due to the inhalation of EC-generated aerosol was evaluated by means of an ad-hoc Excess Lifetime
Cancer Risk (ELCR) model able to take into account for the contribution of both sub-micron and
super-micron particles, referring to the particles surface area, evaluated on the basis of their solid
core only, by heating the aerosol at 300 °C. To this end, literature data of toxic compounds
deposited on EC-generated particles (both with and without nicotine) and typical smoking
behaviours of male and female Italian vapers were considered. The results showed that the particle
number concentrations in EC mainstream aerosol (2.23 — 2.34x10° part. cm™, mode at 34 nm) are
higher than that in mainstream smoke of traditional cigarettes, while surface area concentrations in
mainstream EC aerosol (2.48 — 3.35x10* nm? cm™, at 300 °C)) are lower than that in traditional

mainstream cigarettes smoke. The corresponding ELCR value of mainstream EC aerosol (6.11 —
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