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Abstract: To perform inhalation toxicity test by using experiment animals, we set up an analytical method
to monitor didecyldimethylammonium chloride (DDAC) in aerosol nebulized into inhalation chambers by ion
chromatography. DDAC was adsorbed by XAD-2 resin and analyzed with conductivity detector. Recovery of DDAC
desorbed by acetonitrile from XAD adsorbent was 87.8%. The method detection limit (MDL) and the limit of
quantitation (LOQ) were 2.97 ug/m® and 8.92 pg/m?, respectively. Repeatability was calculated as RSD 7.8% in
the range of 0~20 pg/mL. Time needed to analyze a sample was less than 5 minutes. Therefore, the analysis of
DDAC by ion chromatography was practically useful in monitoring DDAC in inhalation chambers with rapidity

and sensitivity manner to perform inhalation toxicity test using experimental animals.
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Fig. 1. Inhalation exposure system for animal experiment.
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Fig. 2. Whole body inhalation chamber and aerosol generator.
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Fig. 3. Particle size distribution of DDAC aerosol in inhalation
chamber.

Fig. 4. Structure of DDAC.
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Fig. 5. Chromatogram of DDAC aerosol sample extracted by
acetonitrile from XAD-2 resin (Dionex AS50 lon
Chromatograph, Column; IonPac CG12A 4x50 mm,
Mobile phase; 30 mM sulfuric acid:acetonitrile=3:7,
Flow rate; 1.0 mL/min, Injection volume; 100 pL,
Dionex EDS50 Conductivity Detector, Supressor;
Dionex CSRS 300, 4 mm).
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Table 1. Linearity and detection limit of DDAC analysis by
ion chromatography

Range 5 MDL LOQ
SE Slope
(ng/mL) P (ugmL) (ng/mL)
0~20 0.997 0.358 447.8 0.18 0.54

MDL: Method Detection Limit, LOQ: Limit of Quantitation, SE:
Standard Error
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Table 2. Desorption efficiency and repeatability of DDAC

analysis
XAD-2 resin Silica gel
Loading  Mean Recovery RSD  Mean Recovery
amount (pg) (ng/mL) (%) (%) (ugml) (%)
+19.2 3.6 74.4 9.6 0.47 9.8
+48 11.8 98.1 9.1 0.57 4.8

+96 21.8 90.8 5.7 1.03 43

Table 3. Mean concentration and reproducibility of DDAC
generation in whole body inhalation chamber during
9 working days

Concentration of DDAC (mg/m®)

Low Medium High
Mean 71.5 225.5 906.3
SD 30.2 65.3 249.6
RSD 42% 29% 28%
Dilution factor 0.32 0.25 -

SD: Standard Deviation, RSD: Relative Standard Deviation
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