Identification and semi-quantification of known and novel
contaminants in indoor dust by ion-mobility high-resolution
mass spectrometry and estimation of risks for human exposure
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[ INTRODUCTION :

(I

Screening of 46 Flemish dust samples from houses, offices, and leisure venues

Drift tube ion-mobility (IM) mass spectrometry (MS) was applied as an .
additional separation dimension to liquid chromatography (LC) and high- /) { o J
resolution mass spectrometry (HRMS) N
IM-MS allows for the calculation of collision cross-section values (CCS), to
further increase identification confidence.

 Dust is important for exposure since humans spend 80% of their time indoors

 Toddlers are a highly exposed risk group due to hand-to-mouth contact .

 Dust functions as a sink of indoor contaminants which has been underlined by
the results of quantification studies on several classes of contaminants

* Due to the ever-evolving chemical exposure there is a complementary need -
for the identification of contaminants of emerging concern (CECs)
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[ RESULTS :
Q Phthalate identification

Tab. 1: Summary of detected phthalates. With DF; detection frequency, EDI; estimated daily intake of toddlers for the 95th
percentile. HQ; hazard quotient based on U.S. EPA. (2017). Exposure Factors Handbook Chapter 5 (Update).

Confidence level 14 Diisodecyl phthalate (DIDP) 97.8 CL1 3.2-90 5.71E-05 :

\?V‘i’t?]f;';';‘:;af(j’mp°”“d Diisononyl phthalate (DINP) 100 CL1 12.7-437 5.71E-05 2.49E-03
Diethylhexyl phthalate (DEHP)  91.3 CL1 8.0-448 1.62E-04 8.10E-03
Decyl nonyl phthalate 93.5 2.5-645 9.77E-05 4.89E-03
Decyl undecyl phthalate 82.6 1.7-478 3.65E-05 1.82E-03
Undecyl dodecyl phthalate 4.3 6.4-31 - -
Diundecyl phthalate 45.7 0.5-122 - -

Confidence level 2@ Diheptyl phthalate (DHP) 89.2 0.7-50 1.34E-05 6.7E-04

Probable compound
CL2a: Confirmed with library 240
CL2B: Confirmed in silico

Reference Phthalate metab.

Confidence level 34 (M+H]

Tentative compound

With in silico data 220 Reference Phthalate
[M+H]+/[M+Na]
Fig. 1: compounds detected in the dust with confidence level 1-34 and the subcategories they belong 200 Novel Phthalate CL3
to. With PFR: phosphate flame retardant; PCP: personal care products. [M+H]+/[M+Na]
?E. 180
[ DISCUSSION AND CONCLUSIONS iR e——
S o R2=0.9861 Q8©
* 55 compounds from various classes were detected in dust 20 bibhenyl phth.
e Detected phthalates with uneven side chains show
unstudied variability for the class of phthalates 120
» Pl 150 250 350 450
 Concentration of novel phthalates is in the same order as /2
the concentration of well-known reference phthalates % 4
» DICSS,, can function as an additional identification L 2 P — LA
parameter by matching with established CCS-m/z 8 8 . \\Q \
trendlines DEHP DINP DIDP
 Semi-quantification allows exposure assessment by giving
an indication of concentration DTCCS et = "'CCSipenare
DIDP For long-side chain

 Exposure to phthalates through dust ingestion did result

. ) - phthalates
in no potential risk for toddlers, the most exposed group

Fig. 2: Comparison of PTCCS,, values obtained for suspect phthalates with the CCS-m/z trendline? established from ref.
PTCCS,, values of known phthalates and their metabolites (Metab.). *CL3 with uncertain alkyl chain branching
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