#BXF-109

HEMRBBAER (FHARMBREEAE) ARARBESE

YRk 2 546 A1 0 HEAE

HEES . 82602
MRiEE - BKERIBASF IR
2T HEAR - 2011~2012
FEES 23650425
MEiRES (F1XX)
KEFOE-IEXZEUER - EF X COEEUTMEEZERLBRESETHT S
MERER (EX)
Regulation of electronic cigarettes, which represent potential harmto public health.
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WFZE R R OB (3232) © The electronic cigarette, introduced recently to the marketplace, is
a battery-powered device that provides tobacco-like smoke by heating a chemical solution
into a vapor. There is, however, little information available regarding the safety of the
electronic cigarette, because analysis of the smoke produced is very difficult due to the
nature of the chemical components, e.g. acrolein and other carbonyls. Recently, we have
developed an effective method for the determination of acrolein and other carbonyls using a
dual-cartridge system, which consists of the first hydroquinone (HQ) cartridge for the
inhibition of acrolein polymerization and the second 2,4-dinitrophenylhydrazine (DNPH)
cartridge for the derivatization of carbonyls. All of the hydrazones derived from airborne
carbonyls were completely separated and measured using HPLC.

In this study, we analyzed carbonyl compounds generated by the electronic cigarette
using the HQ-DNPH technique. Results showed that formaldehyde, acetaldehyde, acrolein,
glyoxal and methyl glyoxal were contained in the electronic cigarette smoke. The maximum
concentration of formaldehyde was 260 mg/m3. Depending on the brand, cartridges usually
contain humectants to produce the vapor (e.g. ethylene glycol, propylene glycol or glycerol)
and flavors (e.g. tobacco, mint, fruit and chocolate). Therefore, a simple electronic cigarette
was made, comprising a coiled Nichrom wire and glycols ; a voltage of 1.5~7.5 V was
applied to the Nichrom wire. It was found that when the voltage exceeded 3 V, a mist
containing carbonyl compounds was generated. From the results, it was elucidated that
ethylene glycol was oxidized to formaldehyde and glyoxal ; propylene glycol was oxidized to
formaldehyde, acetaldehyde and methylglyoxal ; and glycerol was oxidized to formaldehyde,
acrolein, glyoxal and methylglyoxal.
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