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Abstract

Background: Recently, vitamin E acetate (VEA) was identified as the
chemical that associated with the vaping-related lung injury. The size
distribution of inhaled vaping aerosols, containing these chemicals,
correlates to lung deposition with smaller particles penetrating deeper into
the lung. In support of the root cause analysis of the severe respiratory
IlInesses associated with vaping, there is a need to develop methods for real
time, high resolution particle size distribution analysis on the vaping

Due to the fast evaporation feature of the vaping aerosols, it is critical to
conduct real time particle size measurement in order to approximate dosing
for aerosol inhaled from vaping products. A variety of particle sizing
techniques were evaluated for the aerosol produced by vaping products
recently acquired from the marketplace. Most suitable techniques should
provide real time aerodynamic particle size distribution, and preferably
time-resolved size and concentration of vaping puffs to study the rapid
changes of the vaping aerosols. Scanning mobility particle sizer (SMPS) and
aerodynamic particle sizer (APS) are the selected particle sizing
Instruments currently available in OTR.

Results and Discussion

Average Size and Concentration for Vaping Products

 There vaping devices generated aerosols smaller than 190 nm
(mode size: product B<A<C, Fig.2a). Such aerosols can
penetrate the deepest region of the lung.

* High levels of respirable particle fraction (more than 99% of all
particle counts, or 7/8-89% of total particle mass are less than 5
um, Table 1) and high particle concentration In submicron
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severe respiratory illnesses associated with vaping, we performed chemical
particle size distribution studies on the vaping products available on the
market.
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and analysis (blue dotted box). The compressed air was only used for
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Figure. 4. Number-based PSD (a) in the submicron range (< 530 nm, by
SMPS), and (b) in the range of 0.5 and 20 um (by APS).
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