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INFLOMIE

Assessing pathways for human exposure to emerging flame retardants by
comparing external doses from measurements in indoor air and dust as well as
food and beverages and compare these with internal doses obtained through
bio-monitoring
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INFLOMIE

Assessing pathways for human exposure to emerging flame retardants by
comparing external doses from measurements in indoor air and dust as well as
food and beverages and compare these with internal doses obtained through
bio-monitoring

Develop selective and sensitive analytical methods for
the determination of emerging:

1) persistent FRs in blood by means of GC/LRMS

2) metabolisable FRs in urine by means of LC/MS/MS




Background

Flame retardants are used to reduce or resist the spread of fire in a wide
range of commercial and household products.

Dechlorane plus, DBDPE, BDE209 and BTBPE are manufactured in a
high production volumes (>1000 tons/year).

Long-range atmospheric transport (they have been found in the Arctic).

Persistent, toxic and can accumulate in biota and humans.

Detected in air, dust, soil, sewage sludge, animal tissues and human blood
(DP, HBB and BDE209).
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Flame retardants structures
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Chromatography

GC/LRMS Method

Agilent 6890 (GC) 5973 (MS, single quadrupole)
Column DB5-MS (15mx0,25mmx0,1um)

Injection volume 1pL 350 -+

Injection temperature 280 ° C — Lttt
Pulsed splitless 55psi@2min S ;
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Auxiliary temperature 280° C 50 7656 ' ' ' '
MS source 200° C 0 5 10 15 20
Reagent gas: CH, (40%;1,8x10-*Torr) Time [min]
lonization ECNI Detection SIM
Window time [min]
Start End lons [m/z] Dwell time [ms]
HBB 5 6,2 79/ 471 50
HCDBCO 6,2 7,5 79/538 50
BTBPE 7,5 9 79 /81 100
DPsyn and DP anti 9 10 652 / 654 50
[**C]-CB205 10 12 573 /651 100
BDE209 and DBDPE 12 17 79/81 100

DBDPE 12 17 79/81 100



Chromatography
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Chromatogram
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Solid phase extraction (SPE)

~

Oasis HLB (500mg; 6¢c¢)

N-vinylpirrolidone Divinylbenzene

(Gilson ASPEC GX-274)

Thomsen, C.; Liane, V.H.; Becher, G. Journal of Chromatography B. 2007, 846, 252-263.



Conditioning Loading
H,O / MeOH
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\ ~ Acid Silica (800 mg) )

Multilayer SPE cartridge

' Sodium Sulphate (500mg) )
Silica (250 mg)

.} Acid Silica (800 mg)
'~ Sodium Sulphate (500mg)

Thomsen, C.; Liane, V.H.; Becher, G. Journal of Chromatography B. 2007, 846, 252-263.



Conditioning Loading/collecting
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Recoveries

Spiking level 50 pg, except BDE209 and DBDPE 500 pg (n=6)

HBB HCDBCO BTBPE DPsyn DPanti BDE209 DBDPE
% 94 80 106 37 75 86 32
Spiking level 1000 pg, except BDE209 and DBDPE 10000 pg (n=3)
HBB HCDBCO BTBPE DPsyn DPanti BDE209 DBDPE
% 97 119 93 70 90 61 40

» Overall recoveries range from 32 to 119% !!l.

» Overall coefficients of variation range from 13 to 51% !!l.

[13C]-BDE205 before injection.

» Preliminary results, method must be optimized.

No internal standards used for these calculations, only recovery standard



Future work

SPE and clean up method optimization.

Validation of the sample preparation and chromatographic method for the
persistent FR.

Sampling of indoor air and dust, urine, blood, saliva and hair from a selected
cohort.

GC/MS analyses of FR in real samples (serum) using internal standards.

Method development and determination of metabolizable FR in urine by
HPLC/MS/MS (QgQ).



